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Executive Summary

Since the early 1990s legislation has focused on ensuring that the federal government uses
the most efficient and cost-effective means to purchase the $200 billion of goods and services that it
requires each year. Since 1997, many have envisioned using electronic commerce to streamline the
cumbersome procurement process, but the progression has been mired down in inefficiencies
stemming from the federal government’s indecision regarding a single mode of electronic commerce
and slow movement toward a single interface for businesses secking opportunities to sell to the
government. Legislators and the Small Business Administration have raised concerns that, despite
attempts to help small businesses, these reforms and changes in the procedures for procurement
have created new barriers for small businesses. Little research has been done in the last several years
about how much procurement is actually taking place using these new technologies, and whether the
transition to electronic commerce has helped or handicapped small businesses in obtaining at least a
23 percent share of federal purchases each year (the legislative goal). In this report, Innovation &
Information Consultants, Inc. (IIC, Inc.) focuses on whether small businesses in industries which
successfully adopt e-commerce have an advantage in competing for procurement dollars, and how
much evidence exists to document the implementation of electronic procurement in these industries.

The research methodology we have employed in this study included a review of the relevant
literature on the state of e-commerce generally, trends in e-procurement, costs and benefits of the
electronic marketplace, and potential barriers to the adoption of e-commerce and e-procurement. In
addition, we have collected and analyzed data from three sources relating to the rate of adoption of
e-commerce, procurement trends, and market structure. We have “married” three large databases
(U.S. Census Bureau E-Stats data and Census of Manufacturers, and Federal Procurement Data
System procurement database) using North American Industry Classification System (NAICS)
industry codes as the common denominator that permits us to look at trends in specific industry
areas, characterized by specific structural features (large versus small firms, high concentration
versus low concentration, rapid rate of adoption of e-commerce versus slow rate of adoption, large
number of procurement dollars versus smaller levels of procurement money, etc.). Finally we have
also conducted a limited number of interviews to illuminate and expand upon some of the findings
from the data analysis and literature review.

We first identified specific industry areas that either led or lagged in their rate of adoption of
e-commerce, using three different measures of e-commerce activity. Next we examined the extent
to which small firms played an important role in these industries by evaluating data on market
structure. We then analyzed procurement trends in those industry areas we had selected in the first
step. We analyzed the level of procurement dollars and activity on an absolute basis and measured
the extent to which small firms received procurement dollars relative to other firms. Then, relying
on contract action information contained in the FPDC database, we estimated the extent to which
simplified acquisition tools (including e-procurement) were used on a dollar value and action basis,
across all procurements as well as for the specific industries and by type of firm (small versus large).

Based on these data analyses we generated several conclusions including the following:

o Certain barriers do appear to exist that may prevent small business from embracing e-
commerce, however, the data do not suggest any significant lag in the actual adoption of e-
commerce by small business.



o In industries where small businesses obtain a significant share of federal procurement dollars
(i.e., greater than 25 percent of the total), both large and small firms were more likely to use
simplified acquisition tools (including e-procurement) than in other industry areas.

o For those industries which the data identify as leaders in the adoption of e-commerce, we
found that e-procurement tools (as measured by those procurements that employ Simplified
Acquisition Procedures) are used more frequently than the average level across all
procurements by a significant margin. Of the industry areas classified as lagging in the
adoption of e-commerce, we found that these industries also lagged in their use of simplified
acquisition tools.

o Small firms appear to rely much more heavily on e-procurement tools than do large firms.
Using the “simplified acquisition procedure” as a proxy for use of e-procurement tools, we
found that in FY0O only about 2 percent of all small business procurement dollars were
obtained through e-procurement. However, the number increased to 6.3 percent in FY01
and to 0.5 percent in FY02. Large business, on the other hand, only obtained about 1
percent of procurement dollars through simplified acquisition procedures in FY00 and that
has remained relatively constant over the three-year period we analyzed.

Our research leads us to recommend that policy makers ensure that the federal government
acts with certainty in implementing changes in its procurement policy, including moving decisively
toward a single interface and a single point of registration for small businesses who wish to do
business with the federal government. Policy makers should continue to work with trade industry
groups to provide training, support, and networking opportunities for small businesses as they learn
how to use the new e-commerce and e-procurement tools successfully. Finally, priority should be
given to training federal employees in the benefits of true implementation of electronic commerce,
so that their work habits can foster more rapid adoption of electronic commerce.



Chapter 1
Introduction and Conclusions

The federal government spends over $200 billion each year purchasing goods and services,
primarily from private industry. Several legislative acts of the 1990s attempted to ensure that federal
procurement was achieving efficiency by using the latest technology, including “e-commerce,” and
streamlining the procurement process for a reduced federal work force, while other legislation set a
goal that 23 percent of these expenditures would be purchased from small businesses.' Legislators
and the U.S. Small Business Administration have raised concerns that, despite attempts to help small
businesses, these reforms and changes in the procedures for procurement have created new barriers
for small businesses. The small business share of the federal procurement dollars has fluctuated in
the 1990s: between fiscal years 1993 and 1997 the small business share was between 24 and 25
percent, while in fiscal years 1998 through 2002 the share has fallen to about 23 percent.
Congressional hearings have focused in the last several years on wvarious issues related to
procurement. Yet little prior work has illuminated whether small businesses are able to compete for
procurement opportunities as a result of increasing reliance on electronic procurement mechanisms,
and whether small firms face critical barriers as they compete in the electronic marketplace for
federal procurement dollars. In this report, Innovation & Information Consultants, Inc. (IIC, Inc.)
provides the first analytical treatment of these issues, focusing on whether e-commerce and, in
particular, e-procurement tools, have assisted or harmed small business in its effort to compete for
procurement dollars.

We define electronic commerce to include all aspects of buying and selling electronically,
including marketing, end-to-end transactions with consumers, and on-line auctions. It is transacted
through a variety of technologies, including electronic data interchange (EDI), electronic mail,
electronic funds transfer, and Web-based (Internet) applications. The federal government has
adopted many of these facets of e-commerce in its procurement activities, and policy directives
indicate an even stronger emphasis on e-procurement in the future. Critical research questions in
this study include:

e Are small firms more or less likely than large firms to adopt e-commerce as a way of doing
business?

e Is there a correlation between the use of e-commerce and e-procurement tools and do the
benefits of e-commerce extend to e-procurement?

e Has the move to more intensive use of e-procurement by the federal government been
embraced by small business?

e Has small business benefited or been harmed by the government’s move to e-procurement?

e How extensively has the federal government embraced electronic procurement as a means of
doing business?

1 See GAO (2001a) for an overview of three legislative initiatives: Federal Acquisition Streamlining Act of 1994, Clinger-
Cohen Act of 1996, and Small Business Reauthorization Act of 1997.



Answers to these research questions will enhance the general state of knowledge regarding e-
commerce in defined industry areas and provide some indication of the relative rates of adoption of
such technologies. It also provides insight into the share of procurement dollars flowing to small
businesses where e-procurement is more readily available and used. Our research also provides
some early answers to whether the move to an electronic marketplace by the federal government has
been beneficial or detrimental to small businesses and their ability to participate in these
opportunities.  This research also provides important information to the Small Business
Administration Office of Advocacy and other policymakers regarding programs and initiatives that
might improve access of small businesses to the opportunities afforded by electronic procurement
with the federal government.

The research methodology we have employed in this study has included a review of the
relevant literature on the state of e-commerce generally, including trends in e-procurement, costs
and benefits of the electronic marketplace and potential barriers to the adoption of e-commerce and
e-procurement. In addition, we have collected and analyzed data from three sources relating to the
rate of adoption of e-commerce, procurement trends, and market structure. We have linked three
large databases (described below) using North American Industry Classification System (NAICS)
industry codes as the common denominator that permits us to look at trends in specific industry
areas, characterized by specific structural features (large versus small firms, high concentration
versus low concentration, rapid rate of adoption of e-commerce versus slow rate of adoption, large
number of procurement dollars versus smaller levels, etc.). Analysis of these data sets allows us to
generate initial findings and conclusions regarding the research hypotheses described above. Finally
we have also conducted a limited number of interviews to illuminate and enhance some of the
findings from the data analysis and literature review.

We obtained the data sets that we have relied upon from the U.S. Department of
Commerce, U.S. Census Bureau, and the Federal Procurement Data Center (FPDC). The Census
Bureau compiles data on the dollar value of e-commerce across manufacturing, wholesale, retail and
service industries into what it terms its “E-Stats” database.” This database is published annually with
quarterly updates on certain specific indicators. We used this database as a means of identifying
industry groupings that displayed both rapid and slow rates of adoption of e-commerce in terms of
value of shipments or sales. The second data set we used from the Census Bureau was the Census
of Manufacturers, which provided data by NAICS code on firm concentration by industry,
Herfindahl indices, and employment size of firms to provide a measure of the extent to which small
firms were a significant or relatively minor factor in each of the industries we examined. With two
exceptions, all of the industries we examined included a relatively robust small business sector.

The Federal Procurement Data Center collects information about the federal government
purchases of goods and services, and this database is the third one that we relied upon. The
database contains individual procurement actions reported by 65 U.S. government, Executive
Branch, departments, bureaus, agencies, and commissions.” The database for fiscal year 2001
contains all transactions by Executive Branch that are greater than $25,000, and many smaller
transactions for both Executive Branch agencies and civilian agencies. The FPDC collects 50
different data elements including information about the contracting agency, the contractor name and

2 The Census Bureau defines e-commerce to include the value of goods and services sold online whether over open
networks such as the Internet or over proprietary networks running systems such as EDI.
3 Neither the U.S. Postal Service nor the legislative or judicial branches are required to report their purchases.



address, the amount and type of procurement transaction, the type of product or service purchased
and its applicable NAICS code, place of performance, and more.

As discussed in more detail in Chapter 3, our analysis of the data proceeded in two steps.
First, we identified specific industry areas that either led or lagged in their rate of adoption of e-
commerce, using three different measures of e-commerce activity. Next we examined the extent to
which small firms played an important role in these industries by evaluating data on market
structure. We then analyzed procurement trends in those industry areas we had selected in the first
step. We analyzed the level of procurement dollars and activity on an absolute basis and measured
the extent to which small firms received procurement dollars relative to other firms. Then, relying
on contract action information contained in the FPDC database, we estimated the extent to which
simplified acquisition tools (including e-procurement) were used on a dollar value and action basis,
across all procurements as well as for the specific industries and by type of firm (small versus large).

Based on these data analyses we generated several initial conclusions, which are tentative as
they are based on only one year’s data on procurement trends and an inexact proxy measure for e-
procurement activity. Using two types of contract actions as proxies for the use of electronic
procurement, we found evidence that in those industries where electronic commerce is a significant
part of the business, small businesses were as successful as large businesses in obtaining business
from the federal government using simplified acquisition and electronic procurement tools and
techniques. These conclusions do suggest that small business may have adopted e-procurement
tools and techniques at least as rapidly if not more so than large firms.

To provide a further test for these conclusions, we conducted six interviews with industry
and government representatives to validate and expand upon these conclusions. Our interviews
illuminated some issues that had not been evident in our data analysis. We found that some of the
businesses that have been most successful in obtaining business with the federal government are
large small businesses. Some small businesses continue to stumble over the electronic threshold that
has been established by the federal government, and need very basic training in how to locate
opportunities with the federal government. These businesses are frustrated by the number of
different points of registration and number of web sites that must be navigated to find the
opportunities to sell to the government that they are seeking. This is especially true for very small
businesses, and those businesses in industries that are not technologically savvy. Other small
businesses have found a niche by mastering the technology and using that to their advantage.
Throughout the interviews, interviewees expressed the opinion that while small businesses may need
some training to master the technology, employees at many of the contracting agencies equally
needed to be trained in how to work with electronic commerce tools. We were provided with many
examples where the procurement is being advertised electronically (via FedBizOpps or GSA
Advantage, for example), but the actual contracting is being done with paper and fax, in much the
same way that business has been conducted for many years.

Policy Implications

Based on our analyses of the three databases described above, as well as our extensive
literature review and interviews with small businesses that have been successful in establishing
procurement relationships with the federal government, we have developed the following
preliminary policy recommendations for the Small Business Administration.



Small businesses have limited resources (time, technology infrastructure, capital) with which
to conduct their businesses and to develop new business. Successful selling to the federal
government must begin with certainty about how the federal government intends to
purchase products and services from potential (small) suppliers. The federal government has
altered its course many times over the last decade, beginning with EDI, moving toward
Internet-based postings via numerous individual portals, and finally arriving at a single
interface (FedBizOpps) that intends to post all opportunities in one location that is
accessible to all via the Internet.

Central registration needs to become a reality. There continue to be numerous places where
a small business needs to register in order to obtain information about potential
opportunities to sell to the federal government. Small businesses would be willing to register
themselves at SBA PRO-Net or SUB-Net if that meant that this information would be used
to populate other databases with individual agencies, DOD supply centers, or prime
contractors.  Similarly, the Central Contractor Registration process should be used to
populate these other databases as well, so that a small business would not need to visit each
of these sites if it is interested in obtaining business with the federal government.

Small businesses, especially those that do not regularly use electronic commerce for the
conduct of their business, need training, support, and networking opportunities in order to
successfully use these tools to obtain business with the federal government. The Small
Business Administration can play an important role in providing training opportunities and
facilitating networking events for small businesses.

We found that specific industries are more inclined to be proficient in electronic commerce.
Therefore, the Small Business Administration should target those industries where e-
commerce lags and work with existing trade groups to offer support and training to small
businesses within that industry’s purview.

The current initiatives being undertaken by E-gov must include substantial training for
federal government procurement officers to use the electronic commerce tools to their full
potential.

Some of the initiatives being implemented as part of the Integrated Acquisition
Environment and e-Gov programs may impede the ability of small business to compete.
Some initiatives such as the use of the Central Contractor Registration to develop one
comprehensive list of suppliers (that can be used for payments, as well) will strengthen the
equal access of small businesses. However, we would encourage the Small Business
Administration to closely monitor the e-catalog initiative, for example, to ensure that small
businesses are not overlooked in favor of the larger businesses that already have the
contracts.

While the increased role of FedBizOpps arguably means that every procurement transaction
now involves “electronic procurement,” hard data would better define the extent to which e-
commerce tools are being used in the procurement process. Tracking the implementation of
electronic commerce would be much improved if the Federal Procurement Data Center
were required to collect information about which contracts were procured electronically.



Chapter 2
Literature Review

This chapter summarizes the literature we have reviewed regarding trends in e-commerce
and e-procurement, specifically government acquisition of goods and services. We review trends in
e-commerce, including small business use of e-commerce, and the state of government e-
procurement. We then identify the economic costs and benefits associated with e-commerce and
finally we discuss barriers to the adoption of e-commerce and e-procurement.

Trends in E-Commerce

Use of the Internet and other forms of electronic commerce has been growing at an
astounding rate in recent years. Farlier literature affirmed that over one-quarter of all businesses will
be “on-line” by 2003 and e-commerce in its broadest form is expected to continue to grow at an
annual average rate of 33 percent per year for the foreseeable future (BCG 2000; Pratt 2002).*
Business to business purchasing using the Internet has also increased significantly in recent years
with larger firms leading the way. Approximately 20 percent of all companies purchase on-line
(Forrester 2001) and approximately three-quarters of all companies now have web sites (Keough
2001).

While in general e-commerce has gained in popularity in recent years, recent data and reports
suggest that small firms may be lagging somewhat in the adoption of e-commerce. Pratt (2002) in a
recent study for the Small Business Administration (SBA) found that although the Internet offers
significant opportunities for small firms to expand, it is large firms that have moved more quickly in
adopting web-based business practices. Pratt notes that 77 percent of larger firms have a web site
compared to 58 percent for firms with less than 10 employees. Web sites provide small firms the
ability to reach new customers, improve their competitive positions, and increase sales. Further,
many small firms who do not currently have a web site intend to implement one in the near future.

Pratt concludes, however, that small business sells primarily to Internet consumers as
opposed to other business. Less than 10 percent of online sales by small firms is in the area of so-
called business to business (B2B) commerce, whereas larger firms are much more heavily involved in
B2B e-commerce.” As we shall discuss later this may prove to be a barrier to small firms moving
into government e-procurement. Keough (2001) notes, for example, that large size distributors of
manufactured products are much more willing to do business electronically than are small
distributors, and larger firms are more willing to integrate their operations electronically with
retailers. Some of this may be a residual impact of EDI which generally was adopted more quickly
by larger firms and had higher up-front costs (IIC 1995). Pratt also recognizes that small businesses
face other challenges such as organizational and strategic change as they increase the scope of their
business and expand into the realm of e-commerce.

Nevertheless, small firms are focused on e-business as a way to compete. Small firms that
utilize the Internet for marketing or procurement have higher revenues, and many small firms are

#'The latest data from E-Stats suggest that this trend has slowed, perhaps due to the general economic downturn.
5 It is also widely believed that business to business commerce offers the greatest potential for cost savings and
efficiencies from implementing e-commerce.



using the Internet as a means to expand their customer base (SBA 1999¢). For example, online retail
marketing has expanded at an astronomical rate. E-commerce expands small business’s ability to
exchange information with potential customers, and the ability to use web-based applications means
that e-commerce is within reach of all small business (SBA 2000a).

A recent study by the U.S. Department of Commerce (Buckley and Montes 2002) examined
the extent to which small and medium-sized enterprises (SMEs) are investing in information
technology, participating in on-line activities, and assisting their employees with use of computers.
The study found that SMEs invest less than their larger counterparts on a per employee basis in two
categories of IT investment: computers and communications. In 1998, firms with more than 500
employees invested $8,700 per employee, firms with 100-499 employees invested $3,700 per
employee, and firms with less than 100 employees invested less than $2,500. The study also found
that SMEs were less likely than larger firms to buy and sell using the Internet, and that their
employees were less likely than their counterparts at larger firms to use a computer as part of their
daily work.

Various studies have pointed to the fact that inefficient purchasing of goods and services
cost companies billions of dollars each year (Attaran and Attaran 2002). The average cost of paper-
based procurement is between $50 and $200 per transaction. This process involves purchase orders
being routed through various levels of authorization, bookkeeping entries, and payment via check.
Reduction of paperwork and better inventory control can reduce costs significantly as businesses
move to e-commerce (Moozakis 2001). Recent estimates indicate that a mid-size organization can
save as much as $2 million per year with the use of e-procurement. Another source indicated that
Massachusetts reduced the costs per procurement transaction from $100-150 per purchase order to
$20.° Use of the Internet as the basic e-commerce tool is generally accepted now, but processes to
integrate and automate the entire buying capability are emerging as the next challenge for e-
commerce.

Companies are trying to add such steps as contract negotiation, supply analysis, and
consolidation of all of the supplies data within a single platform. As companies
emphasize cost savings, investments in e-procurement technology are rising faster
than investment in any other software category (Attaran and Attaran 2002).

Companies are currently spending almost $2 billion per year on e-procurement software
(Moozakis 2001). Automating the entire supply chain is the primary focus and is seen as having
great benefits by reducing paperwork and increasing “visibility” of inventory. The extent to which
small firms will be able to realize these savings will depend on their ability to work with suppliers
and customers as well as reengineering their organization.

¢ Terry (2001).



Trends in Government Procurement

The federal procurement process is enormously complex and often quite intimidating to
small firms, especially to firms that are new to selling to the government. The federal acquisition
regulations (FAR) and other rules and regulations pertaining to procurement activities are
complicated enough without having to deal with the many changes that have taken place in recent
years as the government embarks on an ambitious program to bring federal procurement into
cyberspace. Making government procurement more accessible through electronic links will certainly
help in the long run, but for the moment, e-business with the government is not for the faint of
heart (Welch 2000).

By 2005 electronic commerce by the government is expected to reach $6.5 billion, up from
less than $2 billion in 2001 (Senia 2001). Solution-providers have entered the market and are
expected in the short run to play an increasingly important role (Senia 2001). Third-party
intermediaries who provide information regarding procurement opportunities will assist small (and
larger) firms who may lag in the adoption and use of electronic procurement tools. Nevertheless,
the government has already made a substantial investment in moving to e-procurement, and will
continue this trend.

Considerable discussion has focused in recent years on the role of small business in the
procurement process and whether small firms are receiving an equitable share of federal
procurement dollars. The SBA’s State of Small Business reports annually on the flow of procurement
money to small business. In the latest report, the SBA (2001a) notes that the federal government
spends over $200 billion per year on the procurement of goods and services, and small firms
account for about 20 percent of all prime contract money and receive another 10-14 percent of
subcontract money.” This report reiterates that federal procurement is changing at a very rapid pace
both as a result of changes in the law as well as changes in the market, including the advent of e-
procurement.

The GAO report on Electronic Commerce (GAO 2001b) reviewed procurements issued
through three selected on-line programs: the Defense Logistics Agency’s Defense Medical Logistics
Standard Support E-CAT program (DLA/DMLSS E-CAT), the General Services Administration’s
GSA Adpantage! program, and the GSA Information Technology Solutions Shop (ITSS) program.
The study found that the share of procurement dollars flowing to small businesses from these three
distinct on-line procurement programs significantly exceeded the government goal of a 23 percent
share in fiscal year 2000: DLA/DMLSS awarded 61 percent of its procurement dollars to small
businesses, GSA Advantage! awarded 51 percent to small businesses, and ITSS’ share to small
businesses was 39 percent. However, the study also documented the barriers identified by
numerous small business groups that prevent small businesses from fully participating in on-line
procurement. These obstacles were divided into two general categories: those that pertained to
“general electronic commerce readiness” and those that related to “conducting electronic
procurements with the government.”

A recent GAO report (GAO 2003a) found that the GS.A Advantage! program has had only
limited success as an on-line procurement tool. Sales through this program have never exceeded

7 'The State of Small Business notes that in FY99 small business received 34.5 percent of the total $200.8 billion in total
federal contract awards, including subcontracted amounts.



one half of one percent of total system schedule contracts, which is the contract mechanism it was
intended to replace. GAO found that the GSA has lacked a coherent business strategy for this
program, and has failed to assess whether other alternatives might provide a better return on
investment.

Another GAO report in 2001 examined the trends in federal procurement and impacts on
small business. GAO (2001a) found that various legislative changes enacted in the 1990s had the
potential to impact small business both positively and negatively. GAO found that the government
had met a legislatively mandated goal of 23 percent of total federal contract expenditures flowing to
small firms.

Significant legislative reforms have included the General Acquisition Streamlining Act of
1994 (FASA), the Federal Acquisition Reform Act of 1996 (FARA, also known as Clinger-Cohen
Act), and the Small Business Reauthorization Act of 1997. FASA increased the small purchase
threshold from $25,000 to a new threshold of $100,000 and reserved these opportunities where
possible to small firms. This has streamlined the acquisition process for many contracting
opportunities and has benefited small firms (SBA 2000). It also introduced the concept of
“micropurchases” of up to $2,500, which were no longer reserved for small firms, could be made
without obtaining competitive quotes, and need not be subject to the Buy-America Act. FASA
codified the use of multiple award contracts, often termed task-order contracts (GAO 2001a).

Perhaps more important to this study, FASA began the implementation of a government-
wide electronic commerce system. The law established the Federal Acquisition Computer Network
(FACNET) to ensure that the paper-based procurement system would evolve to a form of
electronic data interchange. The purpose of FACNET was to electronically inform the public about
contracting opportunities, permit electronic submission of bids and proposals, and to facilitate
responses to questions about solicitations (SBA 2000b). FASA also attempted to promote
uniformity in the procurement system between the Defense Department and other government
agencies and established a 5 percent government-wide goal for women-owned business.

The Federal Acquisition Reform Act (FARA) contained less dramatic changes to the
procurement laws, but had some important features for small business. Contracting officers were
given more authority to control the number of proposals after an initial evaluation and FARA also
simplified procedures for the purchase of commercial items, broadened the definition of commercial
items, and exempted these contracts from certain other contracting laws (SBA 2000b). FARA also
authorized a greater number of government employees to have authority to make purchases of up to

$2,500.

Perhaps the greatest impact of FARA has been on the way the government purchases
information technology (GAO 2001a). TFARA eliminated the authority of the GSA for all
information technology purchases, giving such authority to individual government agencies (SBA
2000Db). It encouraged agencies to break I'T acquisitions into small components, and encouraged the
use of multi-agency contracts for such acquisitions. Some have raised concerns that these changes
might harm the ability of some small businesses to compete for federal contracts since such
opportunities may be consolidated or bundled (GAO 2001a).

Finally the Small Business Reauthorization Act of 1997 (SBRA) increased the small business
contracting goal from 20 percent to 23 percent. The 20 percent goal had originally been established
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by the Business Opportunity Development Reform Act of 1988 for prime contract awards. The
SBRA increased this goal to 23 percent and was designed to encourage additional purchases from
small business by all government agencies. = The Act also addressed the issue of contract
“bundling.”  Bundling is the combination or consolidation of two or more procurement
requirements for goods or services into a single contract. SBRA requires each agency to promote
participation of small business by structuring contracts to facilitate competition among small firms
and also to avoid unnecessary bundling of contracts (GAO 2001a).

In addition to these legislative initiatives, other factors have also influenced trends in
procurement. The federal government has generally decreased the dollar amount spent on
procurement (although this is now changing again), and the government has downsized significantly
the workforce involved in the procurement process (GAO 2001a). In addition, the government
seems to have focused more on “best value practices” as opposed to simply the lowest price as the
basis for awarding contracts (SBA 2000a). This shift in focus, combined with the government’s
mandate to spend less and be more efficient, should help those small firms that can best meet the
government’s needs.

One of the first critical obstacles facing the federal government in trying to update its
procurement activities and its migration to e-commerce was to replace its existing, antiquated and
often incompatible financial accounting systems with new systems. These new systems would
integrate procurement with accounting, and provide a single electronic data feed regarding purchase
orders, payment, and accounting (Robinson and Wittman 2001). The GSA was an early innovator in
automating its on-line procurement, but also had to automate and integrate other aspects of its
business to make e-procurement work. In addition business processes have had to become more
integrated with accounting and procurement groups seeking greater coordination.

A critical assessment of the government’s move to e-procurement in 2001 (Enos 2001)
indicated that many hurdles still existed before the government would be truly ready to use e-
procurement. This study noted that only between 1 and 2 percent of government procurement
occurred online in 2000-2001; lack of funding, technology issues, and lack of standardization were
hampering efforts to get government procurement on-line.

GSA has now implemented “E-Buy,” an online Request for Quotes mechanism. E-Buy, part
of GSA Advantage!, allows vendors to review electronically Requests for Quotations (RFQs) and
other contracting opportunities for more than 3 million products and services (Repsher 2002). E-
Buy offers an opportunity for small business to participate in the procurement process and is
expected to greatly enhance efficiency in overall contracting by reducing contracting officers’ time to
put out RFQs. GSA revamped the program to provide greater standardization of products and

classification of vendors, which facilitates the matching of vendors to contracting opportunities
(Repsher 2002).

FedBizOpps.com is now the primary vehicle of e-procurement and was fully implemented in
early 2002. FedBizOpps replaced the paper and electronic versions of the Commerce Business
Daily (CBD) which had been the mainstay of government RFQs and RFPs for many years. Every
government agency is required to post procurement notices on FedBizOpps. Contractors may
register to receive tailored e-mails regarding opportunities from specific agencies or
product/services categories. It is believed that FedBizOpps will save contractors and contracting
officers’ time, and will enhance competition by providing easier, more widespread access to
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procurement opportunities (Harris 2002a). FedBizOpps is already in widespread use, although
individual agencies still use specialized notification systems, and post notices on FedBizOpps as well.

In late 2002, the federal government announced the Business Partner Network (BPN). The
BPN reflects an expansion of the Department of Defense’s Central Contractor Registration system
and will be used by all agencies as a means to register those seeking to do business with the federal
government. The BPN then will provide web-enabled sources for identifying federal and industry
trading partners and will provide information about compliance checks, size status, and past
performance evaluations (Forman 2002).

Another part of the e-government initiative is the Integrated Acquisition Environment
(IAE). This initiative focuses on defining common acquisition functions and needs across
government agencies, including the ability to search for suppliers and manage them as shared
services. The goal is to reduce costs and enhance efficiency of the procurement process. IAE is
being developed under the direction of the GSA and includes five “modules: the BPN; Intra-
government transactions; the Federal Procurement Data system; e-Catalogs; and Standard e-
Transactions” (JEMIP News 2003; Zapfel et al. 2003).

Another innovation that has gained in popularity in government contracting is the use of
“reverse auctions” (Harris 2002b). Reverse auctions allow vendors to bid against one another online
for an agency’s business. Outside contractors provide the auction services online, and several
agencies have extolled the virtues of reverse auctions, particulatly in terms of receiving low prices
(Harris 2002b). Some companies have complained that the competition is so fierce that prices fall
dramatically, often so that no profit is made on such sales.

The Defense Department, as noted above, accounts for the largest portion of the
procurement pie. The DoD has led the way in using technology to expedite procurement, but a
plethora of portals and too many points of access has made e-procurement sometimes seem less
than friendly to potential vendors. The DoD has been accused of “dragging its feet” when it comes
to making e-procurement easy, often without direct links to procurement opportunities on its web
pages. For a considerable period of time, the various military web sites did not have a link to
FedBizOpps, and procurement with DoD did not have a single point of entry or contact (Gordon-
Murnane 2001). The Defense Department has improved its point of contact through merging its
DoD Business Opportunities Web (DoDBusOpps) site into FedBizOpps. Additionally, DoD
provides some helpful guidance for small business with the Office of Small and Disadvantaged
Business Utilization (SADBU) and the Procurement Technology Assistance Centers (PTACs).
These programs help small firms trying to sell to the Defense Department, and the DoD has
recently indicated a stronger commitment to small business in terms of supporting its
transformation, e-government, and homeland security initiatives (Lawlor 2002). E-government,
including e-procurement, is helping DoD to engage small business, with solicitations reaching a
broader group more quickly. Given the complexity and large scale of defense systems, it is not
always easy for small business to work with the DoD, but e-procurement is one way in which it
should become easier (Lawlor 2002).

The government, including SBA, has anticipated many benefits as e-procurement is
completely implemented. These benefits include: expedited processing, quicker and broader
information dissemination regarding potential opportunities, increased competition which should
lead to lower prices and better value to the government (SBA 2000b). Another advantage frequently
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cited is the ability to track agency spending and purchases which gives procurement officials greater
confidence in responding to legislative requests on an agency’s spending (Harris 2002b).

Economic Benefits of E-Commerce

E-commerce provides economic benefits by reducing search costs, transmitting information
more quickly and completely to a broader group of buyers and sellers, and broadening the scope of a
particular market or exchange of goods or services (Bakos 2001; Huston and Spencer 2002). These
changes effect the environment in which firms compete and lead to efficiencies such as reduced
transaction costs and the consolidation of supply and demand (Bornstein and Saloner 2001). E-
commerce provides buyers with better information about price, quality and the terms of trade;
suppliers have better information about their buyers and lower costs by automating transactions.
Buyers also benefit because e-commerce tends to expand markets and competition, leading to lower
prices and improved quality (Lucking-Reilly and Spulber 2001).

Firms adopting e-commerce also recognize that to benefit optimally, they must make
synergistic investments in their business processes and organizational structure. Firms that have
invested not just in information technology (IT) but in “e-business practices” have realized much
larger returns on investment (Barua et al. 2001). The need for organizational and process changes
points to a strategic dilemma many firms face when adopting e-commerce. The rate of adoption of
e-commerce is driven by both opportunities (technical expertise) as well as the organizational and
strategic adaptability of the business. Some small businesses have created a niche for themselves by
leading the way toward e-commerce. One such example is QRS Corporation, which has increased
annual revenues and profits by more than 30 percent over a five-year period by specializing in
electronic commerce services for the retail industry.® As a result it has gained a tremendous
competitive advantage. The first-mover advantages a firm can gain from early adoption of e-
commerce are numerous: cost savings, organizational efficiencies including distribution and
marketing,” reputation effects, standards-setting, and transactional efficiencies (Barua et al. 2001).
Yet despite these benefits, many firms are slow to adopt e-commerce due to the organizational and
strategic changes that are also required."” Given the continually evolving nature of e-commerce and
continued diffusion of the technology, it is surprising that the rate of adoption has been so slow
(Greenstein 1999).

In the long term, e-commerce will lead to an overall reduction in the costs of doing business
in at least four ways:

1. Automation of transactions,

2. Emergence of new market intermediaries and less vertical integration,

8 Stanford University (1999).

% This includes the ability to maintain a smaller sales force, to process less paperwork, and to provide better inventory
control and management.

10.Or in the case of many firms that make investments in IT only without making the business process changes, the
benefits do not outweigh the apparent costs.
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3. Consolidation of supply and demand (broader markets),
4. Greater competition.

Small business is likely to benefit at least as much if not more in the long run with the advent
of e-commerce. This is because of the market broadening aspects of e-commerce that improves
small businesses’ ability to identify market niches and improve their customer search process (Bakos
2001). Also small firms, especially retailers, may be better able to differentiate their products and
can increase the variety of product offerings without being limited by shelf space or other
constraints. Others have also commented on the fact that by overcoming geographical barriers to
trade, e-commerce will benefit small firms more than larger firms (Barua et al. 2002).

The benefits of applying electronic commerce tools to government procurement are similar.
The introduction of FedBizOpps as a central place to search for business opportunities reduces
search costs for those selling to the government and reduces the costs of printing for those
government agencies who are interested in buying. Rather than a RFQ or RFP being distributed to
those who the government buyer knows are interested, the request is instantly transmitted to a large
universe of potential vendors of a particular product. The GSA Schedule is an excellent example of
how government buyers are provided with better information about prices and quality, and those
vendors interested in selling to the government have more information about what their buyers are
interested in purchasing, as well as the offerings and prices of their competitors. Analysts (Emery
2003) believe that the move to e-government for procurement and other aspects of business have
the following benefits:

° Reduced costs and enhanced revenue collection;

o Consolidation and integration of government systems including procurement;
J Improved service to citizens;

o Free flow of information.

One article focused on the direct benefits of e-procurement and rated various government agencies
on their move to electronic business (Nunn 2000). Cost savings and efficiency to the government
were cited as primary benefits. DoD, GSA, and Health and Human Services were cited as the three
most prolific agencies at the time in terms of e-procurement activity.

Batriers to Adoption of E-Commerce and E-Procurement

In the course of our review, we have identified various potential barriers to the adoption of
e-commerce and e-procurement. The purpose of the identification and analysis of these barriers is
to determine whether small firms in particular are differentially affected in their adoption of this
technology. We have categorized the barriers into four broad subject areas including:"

1 The E-Government Task Force established a different categotization scheme in identifying barriers to success in e-
commerce with the government. The barriers they identified were categorized according to the following areas: culture,
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° Technological barriers

o Market barriers
o Regulatory (government) barriers
° Barriers unique to firm size

Technological Barriers

Technological barriers represent obstacles to the adoption of e-procurement due to
technological factors such as lack of high-speed connections and software incompatibility, for
example. As with market barriers, these barriers are an element of the environment in which firms
compete. The most frequently cited technological barriers include problems of integrating e-
procurement with internal solutions and difficulties encountered in obtaining high speed access and
download capabilities.

Some companies maintain dedicated high-speed (broadband) Internet access whereas other
firms use much slower dial-up connections to the Internet. This can have a profound effect on a
firm’s ability to search various business and contracting opportunities as well as download, in a
timely manner, all available information about a potential procurement. Both cost and availability
have a direct impact on a small firm’s choice of access mode. The cost of a dedicated broadband
connection is a minor budgetary element for large firms whereas such cost can be much more
significant to a small firm. Also small firms may be less likely to be located in large metropolitan
areas where broadband access is available and thus simply do not yet have access to high speed
Internet access.'”” As broadband technology becomes more widespread and less expensive, it is likely
that it will be more widely adopted and will encourage greater, more efficient use of the Internet by
small business.

E-commerce has been around for a considerable period of time and started with electronic
data interchange (EDI) technology and the use of private hubs and vendors. Small firms that
invested heavily in such technology have now found that the Internet has become the “hub” of e-
commerce and although EDI remains a viable technology choice, more and more business and
transactions are conducted via the Internet. Indeed EDI was used as a procurement tool for several
years and has now been largely phased out. As the technology continues to change and evolve,
there is continued reluctance on behalf of some firms to adopt these technologies, especially for
firms that invested heavily in EDI and failed to realize any return on that investment due to
technological change. The same may be true for managing upgrades of existing technology. Once
small firms have made the investment to enable e-commerce, they may move more slowly in making
upgrades and may lack the technical expertise to implement upgrades.

architecture, trust, resources, and stakeholder resistance. Careful review of these areas suggests considerable
commonality with our proposed categorization scheme. See Executive Office of the President (2002).
12'T'his is obviously the case for the many small businesses located in the home.
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Market Barriers

Market barriers include those barriers that are external to the firm, and are driven by market
forces (supply and demand) as opposed to other entities such as the government. Recently, the
downturn in the economy has been cited as one barrier to the adoption of e-procurement and more
generally e-commerce. Less money is available to many firms for such “discretionary” spending and
therefore the rate of adoption of e-procurement has slowed. It may be that given the relatively small
budgets allocated by small business to such activities, this problem is particulatly acute for small
firms. As discussed below, small firms view the potential benefits relative to the cost of investing in
this technology as being modest, and in difficult economic times, the expected economic payout
may not justify this investment.

Another market-driven barrier is the high degree of concentration and high barriers to entry
in certain markets in which the government makes purchases. In markets where concentration is
high, small firms will be at a disadvantage in competing for e-procurement business with the
government. In such markets it is likely that small firms are at a competitive disadvantage regardless
of whether e-commerce is being used or not, but such concentration may counteract the competitive
benefit of low entry barriers that e-commerce often brings.

Regulatory Barriers

Regulatory barriers include barriers created by governmental action or intervention in the
market or action directly affecting electronic commerce including procurement. Since our focus is
government procurement activity, it is likely that government action has had some negative (as well
as positive) impact on the adoption of e-commerce and e-procurement. For example, one barrier to
the adoption and use of e-procurement is the existence of multiple government procurement web
sites. This causes confusion and adds a layer of complexity to doing business with the government.
To some extent this barrier may have been eliminated with the adoption of a single point of contact
for most federal contracting, i.e., Fedbizopps. However, for certain contracting opportunities,
multiple sites still exist and various agencies maintain individual listings of opportunities, especially
for awards of less than $25,000. Multiple sites create difficulties for firms to monitor and identify
business opportunities. The Department of Defense continues to struggle to surmount this
problem, as it tries to gather together its various supply centers and agencies, multiple systems, and
different web sites, and funnel them into a single point of entry, available through Fedbizopps.
Small firms in particular do not have the resources to deal with such a complex system and simply
give up (DiGiacomo 2002).

Different agencies often have different requirements for on-line business, which compounds
the problem of various web sites. This includes differences in formats and procedures. For
example, different agencies have different processes for posting listings. Also companies that want
to do business with multiple government agencies must register multiple times in order to conduct
business. As noted above the Defense Department implemented the Central Contractor
Registration (CCR) system to try to alleviate this problem for defense contractors and
subcontractors, and this system is now being implemented across all government agencies through
the BPN. While it is currently a requirement to register with CCR to receive payment, obtaining
business with the federal government continues to require registration and searching of various sites
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sponsored by individual agencies and major players among the prime contractors in the defense
industry. Also the SBA’s PRO-NET and SUB-NET databases maintain a large listing of small firms,
which federal agencies can use to find small firms in specific business areas, or which prime
contractors can search to locate small businesses with which to subcontract.”

Given the evolving state of technology and models for e-commerce, there remains
considerable uncertainty about the government’s electronic procurement strategy. As long as
different agencies pursue different strategies to implement e-procurement, small firms will remain
uncertain about the potential benefits of e-procurement and be less likely to make the investments in
a particular e-commerce system.

Business also has concerns regarding security and privacy in dealing with e-commerce and e-
procurement. The government must be able to ensure privacy for any personal information it
obtains in dealing with business partners. Small, privately-held businesses are also concerned about
the risk of inappropriate disclosure of proprietary business information. Security in terms of access
and dealing with the government,"* especially in commercially sensitive areas, is also a concern as is
the need for security in various areas of procurement activity and for the Defense Department in
particular. For example, one of the initiatives of the Integrated Acquisition Environment includes a
pilot for FedTeDs (Federal Technical Data Solutions), which provides for the online dissemination
of “sensitive but unclassified” acquisition related information, such as drawings and specifications
that might be required for those preparing bids (Cliff 2003). Similarly, future endeavors are
expected to include secure servers to protect the confidential business information provided to the
government by bidders, as part of the procurement process.

Finally, the government has turned increasingly to the use of credit cards for small purchases
(Iess than $5,000), and many small firms do not have the capability or desire to handle credit card
transactions. This may limit small firms to some extent in their ability to compete for business in an
area (small purchases) in which small business has traditionally held an advantage (GAO 2001a).

Barriers Unique to Firm Size

Barriers also exist that are unique or relate specifically to the size of the firm. For example,
some small firms have concerns that the high cost of investing in e-commerce and e-procurement
will prevent them from competing for such business. This “cost” is not necessarily large in absolute
terms, but it is relative to any perceived benefits that small firms expect they will receive. The issue
of cost also transcends up-front investment cost, and includes the cost to maintain e-commerce sites
(Clark 2000). Small firms tend to spend less per employee on e-commerce than larger firms,"” and

1 Effective January 1, 2004, the Small Business Administration has integrated its PRO-Net database with the
Central Contractor Registration database. Small businesses can now register once with CCR, rather than having to
register with both PRO-Net and CCR. Government vendors will use the CCR to identify small business providers
of the goods and services they require.

14 Some small firms fear bidding on-line because they do not believe it is secure, and that such information might fall
into the hands of their larger competitors.

15 See Buckley and Montes (2002, p. iv; 10). This report found that small and medium sized firms were less likely to
undertake certain e-commerce activities such as buying and selling on-line.
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frequently see smaller cost savings and a lower return on their investment.'” As a result small firms
are reluctant to invest in this new technology until it is well-proven and thus they are unable to
capture any first-mover advantages."” Another reason small firms may invest less in the tools of e-
commerce is their ability to outsource that activity. Some small firms find it more cost-effective to
outsource this activity rather than investing in the capital (both hardware and human) to perform
these activities in-house.

Another barrier facing small firms is the need and consequent cost of human capital
development to become e-commerce “ready.” The training and technical expertise required,
although modest, is an additional cost many small firms must incur that, because of economies of
scope, large firms do not face. Large firms typically have an IT staff whereas small firms do not.
Small firms’ lack of technical expertise is considered a leading barrier to the adoption of e-commerce
generally in small firms and has likely slowed their adoption of e-procurement as well.®  In addition
few resources exist to provide needed training and technical advice that would allow small firms to
become “electronically enabled” (Erwin 2002). Finally, the lack of time that small business can
devote to becoming e-commerce ready and to maintaining an e-commerce capability is a problem.
Unlike large firms, small firms often do not have redundancy in personnel, so training becomes
more difficult.

Summary and Next Step

Our review found that the literature was mixed in terms of whether small firms were
adopting e-commerce at the same rate as larger firms, although small firms clearly see the
competitive necessity of using e-commerce as a business tool. We also learned that in recent years
the government has continued its push to use e-commerce generally and e-procurement specifically,
but found that there was little written about the extent to which electronic procurement has been
implemented by the federal government and to what extent small businesses are participating.
Finally, the literature indicated a significant number of potential benefits as well as potential barriers
to small firms adopting e-commerce.

From the literature, we concluded the following:
1. Small firms are lagging somewhat in adopting e-commerce.

2. The government needs to simplify procurement, including e-procurement, and to fully
embrace e-commerce.

16 JTronically one reason small business may see smaller savings is that they already operate more efficiently and many of
the “advertised” savings of e-commerce are in fact savings primarily achieved by larger firms through the organizational
changes brought about by the adoption of e-commerce.

17 In fact small firms have greater potential to achieve competitive advantages with e-commerce than do larger firms,
simply by the fact that e-commerce greatly expands the size of the market to whom a small firm is able to sell.

18 The government and private organizations are beginning to offer on-line training to create new levels of expertise
among both contractors and government agency employees (Executive Office of the President 2002).
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3. There are many potential benefits from using e-commerce, but they are not yet realized on a
full scale by businesses or by the government. Small firms understand that they need to
adopt e-commerce to be competitive.

4. There are barriers for small businesses in implementing e-commerce.

In the next step of our research, we used data analysis to answer some of our questions
regarding which industries use electronic commerce most extensively, and whether small businesses
in those industries participated more vigorously in federal government procurement. We also
wanted to collect data about how extensively the federal government is using electronic
procurement. Based on our review of the literature we developed several research questions
regarding e-commerce, e-procurement and firm size. These questions include:

o Are small firms more or less likely than large firms to adopt e-commerce as a way of doing
business? The literature suggests that small firms are somewhat lagging in the adoption of e-
commerce.

o Is there a correlation between the use of e-commerce and e-procurement tools, and do the

benefits of e-commerce extend to e-procurement?

° Has the move to more intensive use of e-procurement by the federal government been
embraced by small business?

o Has small business benefited or been harmed by the move to e-procurement?

In the next chapters, we explain how our data analysis and interviews with industry and government
officials helped to answer these questions.
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Chapter 3
Data Analysis and Initial Findings

To answer the questions arising from the literature review, as well as to examine general
trends in e-commerce and e-procurement, we relied on data contained in three separate, large
databases and our analysis followed three discrete steps. First, we identified specific industry areas
that either led or lagged in their rate of adoption of e-commerce, using three different measures of e-
commerce activity. Second, we assessed market structure characteristics of these industries. Third,
we analyzed procurement trends in those industry areas we had selected in the first step. We
analyzed the level of procurement dollars and activity on an absolute basis and measured the extent
to which small firms received procurement dollars relative to other firms. Then, relying on contract
action information contained in the FPDC database, we estimated the extent to which e-
procurement tools were used on a dollar value and action basis, across all procurements as well as
for the specific industries and by type of firm (small versus large).

E-Stats Data

The first database we used is the E-Stats data, which is published annually with selective
quarterly updates by the U.S. Census Bureau of the U.S. Department of Commerce.” E-Stats
compiles data from four separate economic surveys on the value of shipments and sales revenues
for manufacturing industries, wholesale trade, retail trade, and selected services industries. E-
commerce is defined by the Census Bureau to include the value of goods and services sold online
whether over open networks, such as the Internet, or over private networks running systems, such
as electronic data interchange (EDI). The Census Bureau publishes data on the total value of
shipments or sales by NAICS industry (three and four digit codes) and the subtotal moving via e-
commerce. It also provides data on those industries that lead in terms of value moving via e-
commerce. Figure 3-1, for example, indicates the percentage of total sales or shipment value
accounted for by e-commerce in 2001 in the four major industry groups.

19 Available at www.census.gov/estats.
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Figure 3-1
E-Commerce as a Percent of Total Value
2001
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Source: U.S. Census Bureau, E-Stats.

As can be seen, manufacturing industries lead all industry sectors with 18.3 percent of the
value of all shipments moving via e-commerce. Sixty-eight percent of all e-commerce shipments
occur in five industry groups with transportation industries (NAICS 3306) accounting for more than
half of these shipments. Other leading industries within the manufacturing sector are computers
and electronics, beverage and tobacco, food products and chemicals. We reviewed data for three
years (1999-2001) and found that this trend was relatively consistent across all three years with the
most significant growth in e-commerce occurring in the wholesale area.

This figure also shows that manufacturing industries utilize e-commerce to a much greater
degree than service, retail or wholesale industries. This indicates another trend, namely that e-
commerce represents a much larger share of total economic activity in sectors that sell primarily to
other businesses, so-called business to business (B2B) e-commerce. The dominant position of B2B
e-commerce reflects the longstanding use of EDI in manufacturing and to a lesser extent wholesale
trade. The E-Stats data tracks EDI sales separately beginning with the 2000 Surveys.  In 2001,
EDI sales accounted for 87 percent of e-commerce sales in the manufacturing sector. This
percentage was also relatively constant from 2000 and 1999.

Wholesale trade was the only industry sector that actually increased its use of e-commerce
between 2000 and 2001 as a percent of total sales, increasing from 8.8 to 10 percent of total sales.
As with manufacturing, wholesale e-sales occur predominantly through EDI networks as opposed to
retail sales which rely much more heavily in the Internet.
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The purpose of our analysis of the E-Stats data was to identify those industries
(manufacturing, wholesale, retail and services) that have adopted e-commerce more rapidly as a
method for doing business. We have used three measures in this process and examined data for all
three years for which data are available, concentrating on 2001. The first measure examines within
an industry the extent to which sales (or shipments) are based on e-commerce. The second measure
identifies across all industries those industries that account for the largest share of e-commerce sales
or shipments. And the third measure examines the rate of growth in the adoption of e-commerce
over the last three years. Based on these three measures as shown in Figures 3-2 through 3-4 for all
manufacturing industries, we have identified several industries that are leaders in the use of e-
commerce in manufacturing.  We performed similar analyses for wholesale trade and selected
service industries, and the results of these analyses are shown in Figures 3-5 through 3-10.

Figure 3-2
E-Commerce Share of Total Shipments by Industry
2001
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Source: U.S. Census Bureau, E-Stats.
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Figure 3-3
Distribution of Total E-Commerce Shipments by Manufacturing Industry
2001
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Figure 3-4
Growth in E-Commerce Shipments vs. Total Shipments
1999-2001
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Figure 3-5
Percent Distribution of Wholesale Sales by NAICS Industry Using E-Commerce

2001
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Figure 3-6
E-Commerce as a Percent of Total Sales by Wholesale Industry
2001
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Figure 3-7
Growth in E-Commerce Sales vs. Total Industry Sales Growth
Wholesale Industries
1999-2001
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Figure 3-8
Percent Distribution of E-Commerce Sales for Service Industries
2001
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Figure 3-9
E-Commerce as a Percent of Total Revenue for Service Industries
2001
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Figure 3-10
Growth in Total Sales vs. E-Commerce Sales - Services Industries
1999-2001
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These three measures allowed us to identify a number of industry areas that are leaders in the
rate of adoption of e-commerce. In the retail sector, which is not a large supplier to the federal
government, we found that one area, “Non-store retailers,” accounted for over 75 percent of retail
e-sales. This category is composed primarily of electronic shopping and mail order retailers; these
are sectors that do not sell much directly to the federal government. Therefore we concentrated our
analysis on the manufacturing, wholesale and services industries that we identified above and are
summarized in Table 3-1 below.

Table 3-1
Industry Areas ldentified as Adopters or Laggers in E-Commerce and
Associated Market Structure Characteristics
Percent of
Industry Sales Percent of
Adopter Accounted for Industry
(A) or by Firms with Establishments  Four-Firm
Lagger less than 100  with Sales less Concentration
Wholesale Industries (L) Employees than $5M Ratio
4211 Motor vehicles/supplies A 74.3% 80.1% 47.2%
4212 Furniture A 79.0% 79.2% 11.5%
4214 Computer equipment A 56.4% 68.2% 14.4%
4216 Electronic goods A 76.2% 69.2% 13.4%
4218 Machinery L 87.2% 80.3% 7.9%
4221 Paper & paper goods L 74.0% 77.9% 16.7%
4222 Drugs & druggists sundries A 40.6% 62.6% 26.3%
4223 Apparel A 74.1% 78.2% 9.2%
4224 Groceries & related products A 55.0% 56.7% 8.9%
Services Industries
492 Courier services A 35.7% 86.4% 75.2%
Four-Firm
Concentration
Manufacturing Industries Ratio HHI
311 Food manufacturing A 14.3% 91
312 Beverage & tobacco A 45.1% 777
314 Textile manufacturing A 22.8% 186
315 Apparel A 17.6% 101
321 Wood products manufacturing L 10.5% 53
322 Paper A 18.5% 173
323 Printing L 9.6% 38
324 Petroleum & coal L 26.0% 350
325 Chemicals A 11.9% 77
327 Non-metallic mineral products L 9.1% 52
334 Computer & electronic products A 19.1% 137
335 Electronic equipment A 14.8% 106
336 Transportation equipment A 49.7% 798
337 Furniture A 11.2% 56
Source: U.S. Census Bureau, 1997 Economic Census.
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We also defined a few selected industry segments that appear to lag in the adoption of e-
commerce, again based on the E-Stats data. To provide a basis of comparison in evaluating trends
in procurement, we defined those industries that also reflected low rates of adoption of e-commerce.
This would enable us to determine whether these trends extended into the procurement area,
including whether industries that lagged in the use of e-commerce also lagged in using e-
procurement tools. These industry codes are indicated in Table 3-1.

Economic Census Data

Table 3-1 also includes data from our second dataset — the Census of Manufacturers. We
have relied on data from the 7997 Census of Manufacturers, published by the U.S. Census Bureau, to
measure the relative market structure of each of the NAICS industry areas identified from the E-
Stats data. The purpose of this analysis was to determine the extent to which small firms were an
important factor in each industry area and whether one could determine whether small firms were
any more or less likely than large firms to adopt e-commerce as a way of doing business. In the
manufacturing sector, data are only available on industry concentration, an indication of the extent
to which large firms dominate the industry. We used both the four-firm concentration ratio and the
Herfindahl-Hirschmann index (HHI)* to measure the predominance of large firms. In the
wholesale and service sectors, additional data were available that allowed us to compute the extent to
which firms with less than 100 employees or firms with sales of less than $5 million predominate.ﬂ

As can be seen, with only a few exceptions these industry areas are relatively unconcentrated.
A significant volume of industry sales is accounted for by firms with less than $5 million in sales.
The only possible exceptions are Beverage & Tobacco (312), Transportation Equipment (330),
Drugs and Druggists Sundries (4222), and Courier Services (492). These four industries exhibit
higher levels of industry concentration, and concentration of sales in large establishments.
Nonetheless, there does not seem to be any correlation between industries with higher or lower
levels of concentration and greater or lesser degree of use of e-commerce.” Thus one cannot
conclude based on these data that market structure or the prevalence of large or small firms has any
significant relationship to the rate of adoption of e-commerce and thus in spite of the existence of
certain barriers, the data do not suggest any significant lag in the actual adoption of e-commerce by
small business.

20 The Herfindahl-Hirschmann Index (HHI) and the four-firm concentration ratio are the two most frequently used
measures of industrial concentration. Concentration is a function of the number of firms in a market. The Justice
Department and the Federal Trade Commission use these measures to evaluate the effects of mergers on industry
concentration, and whether a merger is likely to have an anticompetitive effect. We use these measures in this report to
provide an estimate of the degree to which small firms play an important or unimportant role in a particular industry.
The HHI is measured by summing the squares of each company’s market share. Markets with an HHI of 1000-1800 are
considered moderately concentrated and markets with an HHI in excess of 1800 are considered highly concentrated.
The four-firm concentration ratio measures the percentage of sales or shipments (or some other measure of the value or
capacity of the goods or services produced) that is controlled by the four largest firms in an industry. The HHI reflects
both the distribution of the market shates of the top four firms as well as the composition of the market outside the top
four firms and also gives proportionately greater weight to the market shares of the larger firms.

2l These represent two of the size standards the SBA has used in defining small business.

22 We applied tests of correlation to determine whether highly concentrated industries were correlated to either early
adopters or laggards of e-commerce (and applied similar tests to industries with low concentration) and found no
significant correlation.
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Federal Procurement Data

Having performed these analyses relating to e-commerce use and market structure, we
turned to the federal procurement data to examine trends in procurement practices in these NAICS
industry areas, and to analyze the degree of e-procurement activity in these various industry areas.

The third database comprises data published annually by the Federal Procurement Data
Center (FPDC). The FPDC collects statistical data regarding U.S. Government Executive Branch
procurement transactions and disseminates the data in two formats: summary Annual Reports and a
detailed database containing full transaction data (available on a CD-ROM). We analyzed data
contained in the Federal Procurement Reports® for 1999-2002, and the detailed database records for
fiscal years 2000 through 2002.

The FPDC annually publishes the Federal Procurement Report, which contains various
statistics on the purchases of more than 60 federal agencies. The annual report provides three
different “views” of the data, and is divided into three sections: Total Federal, Geographic, and
Agency. The Legislative and Judicial Branches, as well as the U.S. Postal Service do not report their
procurement activities to the FPDC, and have thus been excluded from our analysis. The three
distinct sections within the Federal Procurement Report contain data useful to analyze the impact of
congressional and presidential initiatives in socio-economic areas, particulatly by firm size. The Total
Federal section provides summary data, ranging from annual breakdowns of the amounts and
percentages of contract actions and dollars by Executive Department and Agency, as well as the
North American Industry Classification System (NAICS) Code. The Geographic section contains
procurement data for all 50 states. Finally, the Agency section contains detailed procurement data on
each of more than 60 federal agencies, including the methods of solicitation, the amount of contract
actions and dollars awarded by contractor type, and the products or services purchased.

The detailed database contains detailed information for the approximately 500,000 per year
individual procurement transactions (e.g., name and address of contractor, place of performance,
type of contract action, type of contractor, contracting competition, product or service provided,
NAICS code for the relevant industry), and also tracks a contractor’s participation in certain small
business set-aside programs. The FPDC defines a procurement contract as “a contract to buy
something” and a transaction as “any of a number of documented legal interactions between the
government and a contractor including ‘contract award,” . . . a ‘modification,” . . . an ‘order,” or
some other rather arcane legal things.”**

Our analysis of the data contained in the database focused on the fields that identified the
Contracting Agency, Contractor Name and DUNS number, the product or service provided, the
appropriate NAICS code for the service being provided, the amount of each contract action
(expressed as dollars being obligated or de-obligated by the contract action), and the type of contract
action. The Federal Procurement Data System database uses twelve different types of contract
action. We analyzed the data several different ways, including by type of contractor, by NAICS
codes, and by type of contract action. One of the types of contract actions that we analyzed

23 Available at http:/ /www.fpdc.gov/fpde/fpr02.htm
24 FPDC Frequently Asked Questions; http://www.fpdc.gov/fpdc/custfaq.htm
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extensively was the group of transactions that were identified as “Simp Acq Proc” (meaning that
they were awarded under the Simplified Acquisition Procedures as defined by the Federal
Acquisition Streamlining Act of 1997, described above, which includes many different aspects to
expedite federal procurement, including the increased use of electronic means). We have used these
contract actions as a proxy to analyze the extent to which electronic procurement is being
implemented by federal contracting agencies, but in actuality this measure includes other simplified
procedures, such as reducing administrative costs, improving opportunities for small business to
obtain a fair proportion of government contracts, promote efficiency and economy in contracting,
and avoid unnecessary burdens for agencies and contractors. The Simplified Acquisition Threshold
allows for small purchases to be made in certain circumstances between $2,500 and $100,000.
Nevertheless, lacking any other measure of e-procurement activity, we believe this measure provides
some insight into the use of e-procurement by the federal government.

Federal contracting agencies have been unhappy with the reporting mechanisms for the
Federal Procurement Data System; they have complained that the proprietary system is cumbersome
and requires re-keying of data for many of the agencies, which in turn has led to inaccuracies in the
data.”” Those who rely on the data are concerned that the data are not available in a more timely
fashion. General Services Administration has contracted with Global Computer Enterprises to
develop a prototype for a web-based procurement information system, which was implemented in
October 2003.

Our analysis discovered several discrepancies between the Federal Procurement Annual
Reports and the detailed transactions contained in the database. We relied on the data reported in
the Agency section due to its greater detail and breakout by business size. The data in the Agency
section is disaggregated by eleven subcategories, ranging from type of contract to contractor firm
size, whereas the Total Federal section only presented total values for each Government Agency.
Thus, we relied upon 557,102 contract actions with a total contract value of $209,363,247 as the
total values for Federal Procurement Activities by Executive Department and Agency in fiscal year
2001, as opposed to 563,014 contract actions with a total contract value of $215,661,426 that is
reported in the Total Federal section of the 2001 Federal Procurement Report.

The data contained in the fiscal year 2001 FPDC CD-ROM enabled us to analyze
procurement activities by NAICS codes and type of contract action. We sorted the approximately
500,000 individual records on the CD-ROM by several different criteria, including contracting
agency, contract action, dollars, product or service, NAICS code, contractor name, and contractor
type. In doing so we discovered several omissions in the data contained within the CD-ROM. First,
there were several unidentified contracting agencies, contractor names, and contractor types
contained in the CD-ROM data. The corresponding data for unidentifiable contracting agencies,
contractor names, and contractor types were included only for the purposes of calculating the total
number of contract actions and dollar value of contract actions for the entire corresponding NAICS
code.

Our NAICS code analysis and that of simplified acquisition contract actions was largely
based on the data contained on the CD-ROM. The CD-ROM contained detailed data on each
individual contract action by individual government agency and contractor in terms of business size,
whereas the 2001 FPDC Annual Report only presented simplified acquisition contract action total

% See, for example, Miller (2003) and Hardy (2003).
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figures for the entire federal government procurement activities. The CD-ROM and 2001 FPDC
Annual Report contains data broken out by NAICS codes in a similar format. There was a
discrepancy in the reported number of simplified acquisition procedures in the CD-ROM compared
to the 2001 Federal Procurement Report. We determined the CD-ROM contained 76,087 simplified
contract actions with a total value of $4,604,834.” These figures differ from those reported in the
Agency section of the FPDC Fiscal Year 2001 Annual Report, which reports 76,436 total simplified
contract actions with a total value of $4,650,997. We relied on the data contained in the CD-ROM
for the same reasons in selecting data from the Agency section for the number of contract actions
and corresponding dollar value for the entire Executive Department and Agencies: its greater detail
and breakout by business size. The data in the Agency section of the Fiscal Year 2001 FPDC
Annual Report only presents total values for the number of simplified contract actions a