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1111 Executive SummaryExecutive SummaryExecutive SummaryExecutive Summary
This report covers the current status and likely future developments of electronic
commerce (e-commerce) and telework trends in the United States. Associated with the
report is a set of five case studies of firms involved in e-commerce and another five
organizations that have telework programs.

1.11.11.11.1 The US ContextThe US ContextThe US ContextThe US Context

The United States is currently the world leader in both electronic commerce and new ways
to work. It has generally been conceded to be years ahead of the rest of the world in
innovation and adoption of these initiatives, although the gap is closing. The electronics
and computer industry in the US has been by far the fastest growing component of the US
GDP for decades. Much of this growth is the result of a combination of high levels of
education and a pervasive risk-taking attitude in both business and government.

1.1.11.1.11.1.11.1.1 ICT penetrationICT penetrationICT penetrationICT penetration

Ever since personal computers were first produced commercially in the US in 1975, annual
growth in the industry has been in the double digits. By 1998 94.1% of US households had
telephone service, 42.1% (43 million) had computers, and 26.2% (27 million) had Internet
access, according to the US Census Bureau. The annual growth rate in households with
computers was 15% and the growth rate in household Internet use was 41%. Businesses
of all sizes have exceeded households in their use of ICT throughout that period.

1.1.21.1.21.1.21.1.2 Major policy initiativesMajor policy initiativesMajor policy initiativesMajor policy initiatives

Government at all levels in the US—federal, state, regional, and local—have generally
adopted a laissez faire attitude toward both e-commerce and new ways to work. The
underlying philosophy is that, since the implementation of both e-commerce and new
ways to work are primarily market driven, the government should generally eschew
interference in the process, except where the market fails to act in the best interests of the
public. The primary initiatives affecting these have been:

•  the federal 1996 Telecommunications Act, with the objective of increasing competition
in the telecommunications industry;

•  the national Clean Air Act, which focused attention on the need to reduce automobile
use—particularly for commuting—in order to reduce urban smog;

•  the adoption of EDI (electronic document interchange) by the federal General Services
Administration, to boost e-commerce; and

•  various telework implementation projects by federal, state, and local government
agencies.
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1.21.21.21.2 Electronic commerceElectronic commerceElectronic commerceElectronic commerce

The United States is currently the world’s largest developer of both e-commerce and
telework programs, both of which depend increasingly on the Internet as a primary
communications link.

1.2.11.2.11.2.11.2.1 Business to businessBusiness to businessBusiness to businessBusiness to business

There are two main forms of e-commerce: business-to-business and business-to-consumer.
The business-to-business variety was the original form, and remains the dominant one. E-
commerce began in the US as a means for reducing the costs and improving the
effectiveness of transactions between large manufacturing companies and their suppliers.

By 1998 more than 1.2 million jobs were Internet-related in the US, with roughly 40% or
more of medium to large sized organizations having one or more modes of electronic
interaction with suppliers and/or customers. Average large corporation investment in web
advertising was 667000 euros. Small businesses were not far behind, except in the fraction
with web sites (10% versus 68% for larger businesses). Among the 58,000 medium and
large firms involved in e-commerce, 11,000 were firms with at least 500 employees.

According to the Center for Research in Electronic Commerce at the University of Texas,
1998 Internet-based revenues in the US were 95.2 billion euros. Forrester Research, Inc.
claims a lower total of 66.3 billion euros. Of that amount, 7.5 billion euros were for
Internet retail (that is, business to consumer) transactions, with 18.5 billion euros for
business to business services and the remaining 40.3 billion for goods. The Forrester
estimate is that e-commerce will reach a total of 1.55 trillion euros in 2003, 1.45 trillion of
which will be in business to business e-commerce.

The key motivators for business to business e-commerce are:

•  Lower purchasing costs

•  Inventory rationalization

•  Reduced cycle times

•  More effective customer service

•  Lower sales and marketing costs

•  Market expansion, and

•  Channel rationalization

The result of these drives, to the extent that they are satisfied by e-commerce, has begun
to produce some major changes in US industry. As one example, Dell Computers has
grown from the campus business of a University of Texas student to a powerhouse leading
the personal computer industry in sales volume to both businesses and consumers.
Furthermore, new variants of traditional intermediary firms are developing—the
infomediaries—to supplant the role of wholesalers. While a relatively small fraction of
commercial transactions in 1999, e-commerce is expected to grow to constitute a major
share of all commerce in the next decade.
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1.2.21.2.21.2.21.2.2 Business to consumerBusiness to consumerBusiness to consumerBusiness to consumer

Although business to consumer e-commerce tends to get the most press coverage in the
US, with firms such as amazon.com leading the way, its sales totals lag far behind business
to business e-commerce, and will probably continue to do so. Still, such innovations as
online stock trading and auctions have produced major changes in traditional industries.
Although at one extreme pundits predict the doom of the brick-and-mortar store, as even
grocery suppliers go online, the reality is likely to be some balance between “feel the
goods” shopping and the electronic version. As turned out to be the case with the Minitel
system, the largest segment of the business to consumer e-commerce market may be
pornography.

1.2.31.2.31.2.31.2.3 Barriers and constraintsBarriers and constraintsBarriers and constraintsBarriers and constraints

The primary barriers to the growth of e-commerce are:

•  Technological: the lack of a low cost uniform transaction language and protocol;
system reliability issues; inadequate Internet search capabilities; Internet throughput;
and data storage limitations.

•  Financial: the potential crash of high flying e-businesses as reality sets in.

•  Legal and regulatory: constraints on encryption technology and authentication
methods such as acceptance of electronic signatures; potential taxation of e-commerce
transactions; rationalization of international e-commerce duties and regulations;
privacy and intellectual property protection, and e-crime.

•  Market access: the lack of broadband access for small enterprises and consumers; a
widening gap between haves and have-nots in e-commerce.

1.2.41.2.41.2.41.2.4 Future developmentsFuture developmentsFuture developmentsFuture developments

Although the details vary, estimates by various market researchers forecast a growth in e-
commerce values by a factor of about 16 between 1998 and 2002—roughly doubling
annually. Many of the technological barriers to e-commerce will be eliminated or
substantially reduced by 2003 although elimination of the psychological barriers will take
longer.

One key to this growth, at least for business to consumer e-commerce, may be the broad
acceptance of a system for micro-payments on the Internet among the several current
contenders. Related to that is the practical solution of the security and authentication
issues; solution of these two problems will go a long way to increasing the rate of
acceptance of e-commerce.

E-commerce promises to materially change the way many businesses operate, moving the
focus from emphasis on production details to consumer orientation. It also will affect the
location of the brick and mortar assets of businesses, moving from local to regional
distribution centers.
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1.31.31.31.3 New ways to workNew ways to workNew ways to workNew ways to work

Most variants of new ways to work in the US involve some form of telework, either on a
local or regional to global scale. Beginning in a formal way in the early 1970s, telework
has grown to the point where 22% of the US workforce is expected to be regularly
engaged in some form of telework by the end of 2003, with about 21 million teleworkers,
most of them telecommuters, by the end of 1999, according to our estimates. There are
four main variants of teleworking: telecommuting; intra-organizational teleworking; inter-
organizational teleworking; and teleservices. These variants can be applied to traditional
organizational forms and can also enable new forms such as network, evanescent, and
virtual organizations.

Like e-commerce, the rise of telework is the natural consequence of a number of other
general trends in the world. In the case of telework, these trends are the growth of the
information economy; the rapid pace of development of telecommunications and
information technology, the pressures of increasing urban traffic congestion, and
intensifying economic competition at all levels of the economy. The primary business
motivations to adopt telework were in 1973, and still are: office space savings; increases in
productivity of teleworkers compared with in-office workers; and enhanced employee
retention and/or recruitment rates.

1.3.11.3.11.3.11.3.1 Barriers and constraintsBarriers and constraintsBarriers and constraintsBarriers and constraints

By far the most powerful and important barrier acting to regulate the rate of diffusion of
telework is tradition; 19th century management style and methods. The overwhelming
majority of companies, when queried about their attitude toward telework, answer with
words to the effect of: “how do we know that they're working if we can't see them?” In
short, there is an innate lack of trust between supervisor and employee or an automatic
reaction based on long familiarity with the standards of the industrial revolution. Although
it has repeatedly been shown that these concerns are groundless in well-managed
telework programs, they persist.

Information and communications technology available today throughout much of the
world is entirely adequate for the support of much higher levels of telework than are now
being practiced. Yet, technology limitations are often cited by prospective employers of
teleworkers as being either inadequate, or too expensive, or both, to support effective
teleworking. At current levels of technology available in the US these constraints are valid
only for some very data intensive tasks. Since the cost of telecommunications is the
primary operating cost of telework, it can act as a constraint for some bandwidth-intensive
forms of telework, such as high level graphics and engineering design work.

There are few legal and regulatory barriers to telework in the United States other than
those relating to telecommunications regulation. Those that do exist tend to be local in
nature. The most prevalent barriers are local restrictions on home-based work. These are
being—or recently have been—lifted in major US cities.

1.3.21.3.21.3.21.3.2 Future developmentsFuture developmentsFuture developmentsFuture developments

If telework acceptance rates continue according to our forecasts, there will be almost 29
million US teleworkers by the end of 2003. Most of them will be home-based
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telecommuters and will telework only part time, with the rest of their work time spent in
their employers’ or clients’ facilities. At least three of every five teleworkers will be
employed by SMEs. The proportion of teleworkers who are not telecommuters will also
increase as a consequence of growth in teamwork among distributed organizations and in
the expansion of multiregional and multinational telework-enabled trade. Part of the
growth rate will depend on the extent to which telecommunications costs are reduced by
increased availability of broadband services to households.

1.41.41.41.4 Diffusion enhancement measures and prospectsDiffusion enhancement measures and prospectsDiffusion enhancement measures and prospectsDiffusion enhancement measures and prospects

1.4.11.4.11.4.11.4.1 The policy backgroundThe policy backgroundThe policy backgroundThe policy background

Although the dominant public policy stance toward e-commerce and new ways to work in
the US has been to stay out of the way, there are policy measures at all levels of
government that can act to increase the growth in both areas. Furthermore, some prior
policy decisions were vital to their development. For example, the Internet stems from the
decision by the Defense Applied Research Projects Agency (DARPA — an agency of the US
Department of Defense) in the late 1960s to develop a distributed communications
network that would be essentially impervious to a nuclear attack. The National
Information Infrastructure Act of 1993 set up the public-private sector cooperation that
helped accelerate development of the hardware, software, networks, and systems needed
to provide the world’s best information access to ordinary Americans. The
Telecommunications Act of 1996 was the first major overhaul of telecommunications law
in almost 62 years. The goal of the law was to let anyone enter any communications
business and to let any communications business compete in any market against any
other, thereby reducing the cost and improving the quality of telecommunications to
everyone.

The Department of Transportation and the Environmental Protection Agency released
positive reports on the desirability of telework. Other initiatives at federal, state, and local
levels have resulted in successful and growing telework demonstration projects.

1.4.21.4.21.4.21.4.2 ConclusionsConclusionsConclusionsConclusions

The growth and breadth of diffusion of e-commerce and new ways to work in the US
exceed the ability of various market research organizations to keep track. Most of the
impetus for this growth has come from the private sector, which is also one reason why it
is so difficult to get comprehensive and accurate growth estimates, due to the hesitancy to
release information of use to the competition. Possibly the greatest impediment to growth
has been the patchwork of federal, state and local regulations governing the
telecommunications industry.

Interest and participation in e-commerce is high in the US and is accelerating—perhaps
too fast for the industry’s own good. The primary deterrent to faster growth is the level of
concern for security and privacy of transactions, coupled with a satisfactory micro-
payment system for business to consumer e-commerce. Federal polices have tended to
increase the move to e-commerce.

Similarly, the growth rate in adoption of teleworking is still in the double digits, although
the annual rate is expected to fall below 10% by 2003. The growth is primarily the result



10

of individual decisions by organizations in both the public and private sectors that
teleworking is good for business (increased effectiveness, enhanced retention/attraction of
employees, and cost reduction as the top three motivators). The current economic climate
in the US (excess demand for skilled workers) will act to increase the levels of teleworking,
both for telecommuting (local workers) and national to international scope teleworking.
Still, most government policies on transportation are counterproductive, tending to
subsidize private automobile use, rather than telework, for work-related purposes.

1.51.51.51.5 RecommendationsRecommendationsRecommendationsRecommendations

In general, these recommendations do not have specific timelines associated with them,
except “as soon as possible.”

•  As the information technology infrastructure of the US develops, it is important for the
government to proactively explain its importance through the public media.

•  Each federal agency should have a program in place by the end of the year 2000 to
explain repeatedly to Congress and the public how e-commerce and telework are in its
best interest and in the best interest of the public it serves.

•  It is imperative that government act in the best interest of all its citizens by intensifying
its efforts to improve educational standards and to increase emphasis on learning 21st

century survival skills. Federal funds should be allocated to all of the urban regions to
develop more such programs, preferably ones with participation from both public and
private sector organizations.

•  Uniform e-commerce transaction standards should be developed and enforced

•  Software quality standards should be developed and enforced.

•  Much more needs to be done to protect personal and commercial privacy and security
while allowing detection and prosecution of e-criminals.

•  International accords on trans-border work flow and compensation should be
developed and adopted.

•  Telecommunications pricing, availability and access at some minimum level of
bandwidth suitable for the Internet should be uniform throughout the country.

•  The Small Business Administration should  investigate the possibilities of assisting SMEs
in developing e-commerce applications within the next year.

•  Tax and other federal, state and local incentives to subsidize commuting by private
automobile should be eliminated.

•  As long as Congress enacts tax laws that provide special benefits for certain interest
groups, such as large corporations, teleworkers should receive equivalent attention
since they now exceed 10% of the US workforce.
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2222 IntroductionIntroductionIntroductionIntroduction
This report was undertaken within the framework of the ECaTT (Electronic Commerce and
Telework Trends) project, which is financially supported by the European Commission
within the framework of the ESPRIT programme and the ACTS programme. A major
objective of the project was to update the findings and extend the framework of the
TELDET project in 1994/95. To that end, it was decided to move beyond the subject of
telework to cover the whole spectrum of new ways of working and new forms of business
(electronic commerce).

European countries participating in the project are: Denmark, Finland, France, Germany,
Ireland, Italy, the Netherlands, Spain, Sweden, Switzerland, and the United Kingdom. The
United States and Japan were added to this pool as benchmark studies.

In addition to a General Population Survey (GPS) and Decision Maker Survey (DMS), best-
practice case studies were carried out by an established network of partners in the
participating European countries, and in the USA and Japan. The resulting approximately
120 best-practice case studies are to be available on the project website:
http://www.ecatt.com.

The combined national reports, statistical database and case study portfolios represent a
unique collection of in-depth, coordinated documentation on the latest trends in new
ways of working and doing business. Wherever possible, data and reports have applied a
uniform format to ensure more meaningful cross-border comparisons.

The US Report is in two parts. Part One consists of an executive summary of the activities
in the United States, followed by the main findings on penetration and practice in the
fields of electronic commerce and new ways of working. It documents possible future
developments, and concludes with a series of recommendations on policy steps that
would best support these ICT-facilitated trends.

Part Two is a series of reports of the status and future possibilities of e-commerce and new
ways to work in ten other countries. These countries represent potential major powers in
the economic landscape of the future. They include the largest countries in Asia (China and
India); the so-called Asian Tigers of Southeast Asia (Indonesia, Malaysia, Singapore,
Philippines, and Thailand); the main forces in South America (Argentina and Brazil); and
one other member of the OECD, Australia.

The study is the result of the efforts of Jack M. Nilles, JALA International, Inc. with the
Internet search and editorial assistance of his partner, Laila P. Nilles.
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3333 Electronic CommerceElectronic CommerceElectronic CommerceElectronic Commerce
"In five years time, says Andy Grove, the chairman of Intel, all companies will be Internet
companies, or they won't be companies at all. Just another example of the arrogance and
exaggeration the information-technology industry is notorious for? Yes, in the sense that
Mr. Grove is as keen as the next chip maker to scare customers into buying his products.
No, in the sense that, allowing for a little artistic license, he is probably right.”1

3.13.13.13.1 Forms of e-commerceForms of e-commerceForms of e-commerceForms of e-commerce

Electronic commerce, also known as e-commerce, is constantly and rapidly evolving in the
United States, both in the varieties of forms of commerce and in the numbers and types of
participants in the process. Basically, electronic commerce is simply the conversion of
commercial processes to electronic forms that otherwise would be accomplished by means
of paper-based or face-to-face transactions. As is the case with most technological
innovation, electronic commerce first appeared as a means for supplanting traditional
forms of transactions such as consumer banking and business-to-business goods ordering.
Now, however, electronic commerce is evolving into the new forms of transactions that
were not easily practicable in earlier years.

For the purposes of this study, there are two basic forms of electronic commerce: business
to business; and business to consumer commerce. As the titles imply, business to business
electronic commerce involves the transactions that occurred between businesses, such as
parts ordering, catalog display, inventory checking, invoicing, and shipment tracking.
Business to consumer electronic commerce is concerned with the retail process: direct sales
of almost any product or service from businesses to the individual consumers.

However, the distinctions between the two can blur rapidly. For example, a substantial
portion of so-called business-to-business e-commerce, such as sales of computers and/or
software to end users in firms, might be considered to be business-to-consumer rather
than business-to-business e-commerce, even though the firms are paying the bills. Here we
have made the distinctions shown in Table 1, based primarily on who pays for the goods
and/or services. A computer or other final good or service sold to a business is considered
to be a business-to-business sale regardless of the size of the business. Consumer-to-
business sales—for example, the “sale” of personal information in exchange for a “free”
personal computer or Internet access—are not covered explicitly here, although it appears
to be a growing trend.

Within each of the categories of Table 1 there is a growing variety of goods and service
transactions that are consummated online, either via the Internet, non-Internet EDI, or
some other electronic form. Not all of these are accurately reported. For example, the
largest component of the online business-to-consumer market is said to be pornography
rather than book or record sales. Yet there appear to be no surveys separating this
component of the market from the rest.

                                               

1 The Economist, Vol. 351, No. 8125, 26 June 1999, p. 5 of the special section: Business and the Internet.
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Table 1: General varieties of electronic commerce

Focus of transaction Business-to-business Business-to-consumer

Sales of final
goods/services to
organizations

X X

SALES OF FINAL
GOODS/SERV
ICES TO
INDIVIDUAL
S

X X

Sales of intermediary
goods/services to
organizations

X

Wholesale brokerage or
intermediation of
goods/services

X

Retail brokerage of
valuables/services to
individuals

X

Retail brokerage of
valuables/services to
organizations

X

In the following sections we consider the current status, the environment, and prospects
for electronic commerce in the USA.

Please note that, because electronic commerce is a new phenomenon and is growing
rapidly, it is very difficult to find reliable nationwide statistics on either status or growth
rates. Furthermore, no direct surveys were made for this project, so we have relied on a
variety of secondary sources for the information presented here, all of which confined
themselves to one fraction or another of the electronic commerce universe—and no two of
which used the same categories for classification or the same sample population. That is,
there is no single, comprehensive survey of e-commerce that covers all types of e-
commerce, and all sizes of firms, all at the same time. Table 2 provides a summary of some
of the fundamental Internet-relevant statistics from a variety of sources.

3.23.23.23.2 History and the current situation in the USAHistory and the current situation in the USAHistory and the current situation in the USAHistory and the current situation in the USA

3.2.13.2.13.2.13.2.1 Business to businessBusiness to businessBusiness to businessBusiness to business

Although the first commercial computers were built in United States in the 1950s,
commercial applications of those and other computers did not begin until the 1960s. One
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of the first of these was a system called the ERMA (Electronic Recording Machine—
Accounting) which was first used by the Bank of America to process checks. From that
beginning, the commercial uses of computers quickly spread to a variety of companies and
a number of industries. The initial applications typically were to keep accounting ledgers,
process payrolls, create management reports, and schedule production operations.

Table 2: Some Internet related statistics for the US for 1998

Internet-related jobs
(thousands)

1204

% of organizations:

   using email 43

   with Internet access 40

   with intranets < 10

   with Web sites 68

   using Internet for data
exchange w. customers and
suppliers

37

Average corporate web
advertising investment
(thousands of euros)

667

% of small businesses

    with Internet access 32

    that subscribe to online
services

23

    that have a Web site 10

    whose computer systems
allow remote access by
clients

8

% of households with PCs 33.3

As commercial experience with computers increased, and as the computers became more
powerful and more interconnected by telecommunications networks, businesses began to
use inter-computer communications to send and receive purchase orders, invoices, and
shipping instructions and notifications electronically. A primary barrier to this form of
electronic interchange was the fact that most businesses and their suppliers had
incompatible forms for these processes. To address this problem a new method for
standardizing these operations was developed, known as EDI (Electronic Data
Interchange). EDI is a standard for compiling and transmitting information between
companies. In the 1970s and 1980s, EDI was used primarily over private
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telecommunications networks. Often these networks, known as value added networks,
used either private facilities or leased facilities from large common carriers.

However, the cost of installing and maintaining EDI and value added networks generally is
too high to be affordable by small and mid-sized enterprises (SMEs). Furthermore, EDI as
used in the US has a set of standard formats that differ enough from European EDI
standards to require additional translator software—and additional costs for firms using
EDI for international trade. Therefore, although large businesses could use EDI to
communicate among themselves, they often had trouble communicating with their
smaller suppliers. The SMEs tended to confine their communications to fax, mail, and
telephone because of the cost factors. Hence, the promise of EDI tended to be unrealized.

With the appearance of the Internet, and particularly with the development of the World
Wide Web in 1993, an entirely new means of inter-organizational communication became
commercially practicable. By the mid 1990s low-cost Internet access became available to
companies of all sizes within the United States, typically at a monthly rate of USD20 or less
per Internet account. Still, many companies were reluctant to use the Internet for other
than generalized marketing and advertising because of concerns about security. In
particular, the Internet's reputation for openness — which was one of its primary features
for rapid expansion — caused great uneasiness on the part of those with responsibility for
guarding company secrets, or even on the part of individuals concerned about sending
credit card information over the Internet.

Table 3: US Companies with Internet-based electronic commerce (Source: Zona Research,
University of Texas’ Center for Research in Electronic Commerce, JALA International, Inc. estimates)

1995 1996 1997 1998

Medium and
up2

2800 11300 23000 58000

Large firms 200 760 2900 11000

As a consequence, the development of improved security measures has been a primary
focus of Internet software companies since the early 1990s. Very sophisticated measures
for protecting the security of all the participants in commercial transactions have been
developed. In fact, the excellence of the security measures has become a concern for the
US federal agencies whose mission is to protect government security and to apprehend
criminals. This has caused continuing strife between the Internet industry and the US
government, especially because the government prohibits export of high-quality
encryption software (even though it is readily available outside the US). In September 1999
the US federal government announced a policy of relaxed restrictions, to be effective by
the end of that year, that eliminates most of the barriers. A new standard, the AES ,
(Advanced Encryption Standard) may help further resolve this issue when it becomes
effective in 2001. Finally, an open source version of the popular PGP (Pretty Good Privacy)
encryption software also was released in September 1999. Developed entirely outside the
US, the 128-bit program is freely available on the Internet.

                                               

2 Firms with at least 20 computer users, as surveyed by Zona Research in 1999; JALA estimates prior to then.
Large firms are considered to have 500 or more employees.
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Nevertheless, electronic commerce is the most rapidly growing segment of the US
industry. As Table 3 shows, the number of large firms using some form of electronic
commerce on the Internet has grown from about 200 in 1995 to roughly 11,000 by
1999—a compounded annual growth rate of almost 175%. A broader estimate of e-
commerce-related activity states that 20 percent of small and larger US companies had e-
commerce-related transactions online in 1999.3 Presumably a growing fraction of small
firms also are involved in e-commerce, although there are not good estimates of the
totals.4

There are a number of reasons why companies become involved with electronic
commerce. The following is a brief overview of each of these reasons.

a) Lower purchasing costs

The process of buying materials or services for a corporation can often be long and
complex. The company must find suppliers who can provide the necessary services, parts,
components, or subsystems and can also deliver the products within the necessary
schedule and at the proper cost. Often it is also necessary to provide detailed
specifications to the suppliers, together with the desired acceptance and quality control
procedures. Once the initial product has been approved, the buyer transmits a purchase
order to the supplier for a specific quantity and delivery date of the product. The supplier
then confirms receipt of the purchase order and verifies that the delivery can be met.
When the product is ultimately shipped, the supplier sends shipping information and an
invoice to the buyer. The buyer's accounting department matches the invoice with a
purchase order and notifications of receipt and acceptance and pays the invoice.

The above description is for a standard, uncomplicated purchasing process. If changes are
made by either party between initial order and final receipt of goods or services, this
scenario can become much more complicated. Even in the simplest case, the purchasing
process involves a significant amount of paperwork. In some industries, this can amount
to as much as 10 to 20 percent of the purchasing costs.

Because the purchasing cost can be such a substantial fraction of overall costs, companies
have tended in the past to restrict their purchases to a small number of suppliers and to
aggregate purchased items so as to minimize the number of purchase orders. This can
result in inefficiencies when there may be other suppliers that can provide equivalent
products or services at lower cost, although they may have a smaller array of products
available. Large companies have been using EDI and private networks to reduce these
administrative costs in the purchasing process. Although estimates vary, more than 10,000
businesses in the US used EDI in 1998 for transactions totaling between USD150 million

                                               

3 The contrast between the rows of Table 3 points up a major problem in characterizing the status of e-
commerce. According to our estimates there will be more than 5.7 million firms in the US by the end of the
year 2000, with 5.6 million in 1998. The Zona research estimate that 20% of US businesses were engaged in
e-commerce in 1999 results in a value an order of magnitude higher than the large company figure in Table
3. The Zona Research figure, as well as most others, excludes firms with fewer than 20 computer users, as
well as government agencies. The excluded firms constitute almost 90% of all US firms.

4 By the end of the year 2000, about 4.5 million of the 5.7 million firms in the US will have fewer than 10
employees. This group of firms is relatively unsurveyed by Internet market analysts.
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and USD500 million annually, depending on how one measures the extent of EDI use.5
Average procurement cost savings for companies using EDI range from 5 percent to 10
percent.6 Increased use of the Internet has reduced the telecommunications costs for e-
commerce participants, but the software and maintenance costs of EDI may still be
prohibitive for many small companies.

A possible solution to that problem may be inherent in the adoption of eXtensible Markup
Language (XML) as a medium of exchange on the Internet. Unlike HyperText Markup
Language (HTML), which only governs the style and formatting of text and graphics on
Web pages, XML governs the content of the pages in database searchable form. This may
allow the benefits of EDI to be achieved without concomitant high implementation costs

Many major US corporations, such as Ford, General Electric, and others have reported
significant gains in their purchasing responsiveness, improved service, and reduced labor
and material costs as a result of their using e-commerce for their purchasing operations.
An important adjunct to the purchasing process is the development of computer
databases that can handle graphic as well as text material. This allows a company, for
example, to include the blueprints and drawings automatically as standard items in the
electronic transmission or receipt of purchase orders. Before the advent of e-commerce
most of these components in the purchasing process had to be handled manually,
generally involving the transmission of several pieces of paper from or to several different
locations before the purchase order was complete. Not only has the complexity of the
process been reduced, but the elapsed time between initiation of an order and award of
contract has been significantly shortened.

In an example quoted in a federal document on electronic commerce, eight divisions of
General Electric use an online procurement system for some or all of their procurement. In
1997 the company bought more than one billion USD worth of goods and supplies via the
Internet. By the year 2000 General Electric plans to have all of its business units purchasing
its non-production and maintenance, repair, and operations materials via the Internet, for
a total amount of USD5 billion. The company estimated that annual savings could
approach USD250 million.

b) Inventory rationalization

In addition to simplifying and streamlining the procurement process, electronic commerce
facilitates the development of just-in-time inventory maintenance. At the input end of
inventory management, the use of electronic commerce allows much finer prediction of
the arrival times of orders, goods, and supplies. When inventory control is automated it
also allows the maintenance of just enough stock in inventory to meet the demands of the
production, given the known delays in stock replenishment. Without these controls,
companies tend to have higher inventories than are absolutely necessary. This can be quite
expensive. Typically in the early 1990s inventory turnover rates of four to six times annually
were fairly common. As a counter example, showing the impact of efficient electronic

                                               

5 Input, an e-commerce market research firm, estimates that USD162 million in transaction were carried out in
1997, entirely facilitated by EDI. Other estimates, including transactions that were partially EDI-facilitated, go
as high as USD700 million.

6 Lundstrom, Scott. “Internet Enabled Indirect Procurement: A Low Risk/High return Project?” The Report on
Supply Chain Management. Advanced Manufacturing Research, Inc. July 1997.



18

commerce operations, Dell Computer Company turns over its inventory 60 times annually.
Since this inventory must be housed in a building and generally must be paid for within a
fairly short time after delivery, each day that an item stays in inventory imposes both
rental and interest costs on the company. Ideally then, inventory items should arrive at the
loading dock just instants before they are snatched up for use on the production line.
Although that is impossible in practice, companies such as Dell are closely approaching
that ideal.

c) Lower cycle times

The cycle time is the time it takes to build a product. Since some of the costs of production
of anything relate to fixed cost items, such as rent and equipment depreciation, the
fraction of those costs associated with a particular product depends on how long it takes
to produce the product. The more quickly the item is produced, the lower the portion of
the fixed costs that are reflected in its price. The result can be either a lower price to the
consumer, higher profit to the producer, or some combination of the two.

Because electronic commerce enables greater efficiency in coordination of the entire
production process, it also acts to reduce cycle time. To cite the case of Dell Computer
Company once more, an average cycle time for production of a personal computer in mid-
1999 was about four days; for many computer companies the equivalent cycle time is a
week or more.

The cycle time problem is possibly more dramatically shown in the automobile industry.
Japanese companies developed substantially shorter cycle times in the 1980s than did
American automobile manufacturers. This represented a serious competitive challenge to
the US auto industry. A major reason for the relative slowness of the Americans was that
the organizational structures of the companies were fairly rigid and communication
between company and divisions, as well as the companies and their external partners, was
slow and often difficult.

As electronic links were established between company divisions and their partners a large
number of delays were significantly reduced or eliminated. Because the divisions could
more easily coordinate drawings and specifications, and the companies could exchange
purchase orders, invoices, and shipping instructions more easily, not only production but
design times were shortened. As computer-aided design and computer-aided
manufacturing processes were integrated into the overall system, the time it took to
develop and produce a new vehicle in the US decreased from four to six years in the early
1980s to about 30 months in the mid-1990s.

d) More effective customer service

One of the most important qualities provided by electronic commerce is the potential for
greater speed and higher efficiency of customer service. When product descriptions,
technical support, and order status information are all available online, customers can
easily track their product orders and more rapidly gain access to routine technical support
information. This not only saves money for the supplier by freeing up its customer support
staff, thereby allowing them to address more complicated technical support issues, but it
also creates more satisfied (and more likely to return) customers.
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Furthermore, by tracking customer inquiries, suppliers can build databases about the
frequency and severity of technical problems. This allows the development of more
sophisticated technical support data for automated access by customers. This positive
feedback acts to continually improve the quality of the automated support provided. In
addition, the feedback increases with the likelihood that technical problems with products
will be recognized and fixed at an early date.

Since one of the main advantages of electronic commerce between businesses is the
increased ability to plan parts and component arrival times for manufacturing, for
example, the ability to track shipments via the Internet also is becoming very important. As
an example, Federal Express has gone from dial-up access to its own database to an
Internet based tracking system so that its customers can constantly track shipments
worldwide.

Although it is difficult to track the cost savings in great detail, the overall effect can
certainly be measured in terms of cost savings from order tracking, software downloads
and online technical support. Dell Computer Company estimates that its saves many
million dollars a year as a result of having basic customer service and technical support
available 24 hours a day, seven days a week on the Internet.

e) Lower sales and marketing costs

In the traditional model sales are made by sales representatives visiting customers or
contacting them by telephone. Thus, every customer contact requires some amount of
time to be spent on the part of the salesperson. Where face-to-face visits to the customers
site are required, the time required can be significant, thereby generally limiting site visits
to occasions where fairly large orders are in prospect. As the number of customers
increases and the diversity of products offered grows, the sales force must necessarily
increase in size. This is the case even for organizations that use direct marketing; the
telephone sales force still needs to grow to match the customer base.

In the electronic commerce situation, particularly where the commerce occurs over the
Internet, this traditional model changes substantially. Much of the sales information is
housed in a computer server rather than in a local store, distribution center, or
salesperson. Access to the information is available at any time of the day, any day of the
week, and from any country in the world. The only limitations to the reach of this new
marketing model are the capacity of the servers to handle the inquiry traffic and the
visibility/accessibility of the site on the Internet.

If the Internet server also includes an automated order entry capability (such as
standardized forms or “electronic shopping carts”) then another link in the order
processing chain is eliminated. That is, the order entry task is performed by the customer
rather than by the supplier’s clerical staff or sales representatives. In those cases where
even order entry is automated, such as in inventory control systems, even the customer
end of the process can be eliminated, at least in terms of human intervention. This gives
customer representatives more time to spend building customer relationships rather than
wasting time in menial administrative tasks. Furthermore, online catalogs can provide
considerably more information and be more current than their paper-based counterparts.
Even in cases where sales representatives travel to visit clients at their facilities, they can
have absolutely current information about products, inventories, and order status through
the use of such technologies as laptop computers combined with cellular modems.
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As an example, although Dell Computer Company has a number of “standard” designs,
each computer assembled may be customized by the customer. Recently, Dell has
developed sets of standard packages for each of its large customers through its “Premier
Pages™” program. This program provides paperless purchase orders, approved product
configurations, global pricing, real-time order tracking, purchasing history, and
information on Dell's account team for each major customer. Dell also provides an online
“virtual account executive” for its SME customers.

As is the case with improved customer service, the use of a centralized database
connecting both the marketing and service operations, provides the company with
detailed information about potential market development trends. This information can be
relayed to design teams, helping them to better anticipate applications for their own
developing technologies or that being developed by their suppliers.

f) Market expansion

The Internet is essentially always available everywhere. A company with a website similarly
can be open for business 24 hours a day, seven days a week, even though there may be
large periods of time in which the humans in the company are asleep or otherwise not
attending to business. This produces two major changes in the traditional business model
even for small firms. First, the firm is no longer restricted to customers who are physically
reachable by its sales staff; even one-or two-person firms can have a global presence.
Second, time of day is also no longer a consideration. Customers can obtain information
about the firm's products, get technical support, and place and track orders to the extent
that the company website is automated.

This can give significant advantages to small firms and firms with specialized products. The
firm with specialized products, or one operating in a fragmented market, can have a much
better chance of reaching its dispersed customers — or even finding potential customers it
may not have known it had — than it could in the more traditional market model. Quite
often, market plans are developed on the basis of some preconceived idea of who the
customers are. Also quite often, these plans may omit potential customers for reasons of
assumed inaccessibility or simply because the planners did not realize that a certain class
of customers would be interested in their product.

For example, in the early days of its Internet development, half of the small businesses
who purchased computers and related products from Dell's website had never purchased
from Dell before. One out of four of these customers said that they would not have made
the purchase were it not for the website. Furthermore, the value of these new customers’
purchases tended to be higher than those of Dell's typical customers.

g) Channel rationalization: the infomediaries

Another key feature of electronic commerce is its potential to reduce the number of
players in the path between producer and consumer. Traditionally, distributors and
wholesalers have played an important role in business-to-business commerce by providing
a central source of information and certain economies of scale for both producers and
retailers of goods and services. Small manufacturers often do not have sizable enough
sales forces to deal directly with the ultimate purchasers of their products; hence
distributors, with their broader contacts with retailers—and thence to the final consumers,
can satisfy that need. Similarly, large organizations that use components and services from
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a variety of small manufacturers and service providers generally prefer to deal through
distributors in order to simplify their accounting processes.

The Internet can serve as a form of meta-distributor on the one hand by providing a
marketplace for the small producer in the form of electronic commerce enabled website
and, on the other hand by making it easier for large manufacturers to purchase their
supplies directly from providers. The elimination of the intermediary (a process now called
disintermediation) is now a central feature in the rapid growth of companies such as Dell.
Dell claims it has a competitive advantage of several percent over more traditional
companies by virtue of the fact that all of its sales are direct to its customers. Companies
in several industries are adopting this practice, some coming from the mail-order business,
such as Lands End and L. L. Bean in the mail-order clothing and sporting goods field.

These disintermediation pressures, once claimed as the pending doom of their industry
segment, are causing traditional wholesalers and distributors to restructure their
businesses in order to survive in the world of electronic commerce. By using many of the
same advantages obtained by other firms in electronic commerce, organizations such as
Ingram Micro have been able to provide a variety of new services that have not
traditionally been the function of distributors or wholesalers. Ingram Micro grew from a
regional wholesaler in 1979 to a global corporation with products ranging from desktop
and notebook personal computers, servers and workstations, mass storage devices, CD
ROM drives, monitors, printers, scanners, modems, networking hubs, routers and
switches, network interface cards, business applications software, entertainment software,
and computer supplies. In addition, Ingram Micro provides a wide range of outsourcing
and value-added programs, including order fulfillment, tailored financing programs,
channel assembly, systems configuration, the assembly of private-label systems7, and
marketing programs. Finally, Ingram Micro also provides virtual warehouses and
distribution services for a number of resellers. In mid 1999 the company took over
CompUSA Inc.'s sales operations that involve large corporate, government and education
customers. Perhaps this should be called reintermediation.

                                               

7 Private labeling is the process by which a company manufacturers a product which is then sold by its
customer for resale under the customer’s own brand name.
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Figure 1: ChannelPoint as an infomediary

Copyright © 1999 by ChannelPoint Corp. Reprinted by permission.

ChannelPoint Corp. provides a similar example of what John Hagel of McKinsey, a large
consultancy, calls infomediaries (see Figure 1). ChannelPoint serves as an Internet
exchange, providing the connection between large insurance companies and individual
insurance brokers. Its success derives from its focus on distribution costs in the US
industry, which were expected to exceed USD120 billion in 1999. The basic premise of
ChannelPoint's service is to convert much of the paper-based processing to electronic form
and to integrate the marketing, selling, and buying of insurance products via the Internet.
The ChannelPoint commerce Internet exchange supports all lines of insurance and benefits
products including health, life, and disability, dental, and vision insurance. ChannelPoint
will add support for property and casualty insurance by the end of 1999. ChannelPoint
works with national and regional insurance carriers to collect the most up-to-date
plan/policy descriptions, pricing models and business rules — collectively called “smart
content” that can be dynamically tailored to the targeted audiences. This content is
delivered through sophisticated Web-based applications that establish broker, work site
marketing and direct-to-consumer electronic markets. Retailers including brokerages,
banks, financial institutions and Web-direct companies participate in these e-markets via
innovative pre-built or branded Web-based storefronts.

3.2.23.2.23.2.23.2.2 Business to consumerBusiness to consumerBusiness to consumerBusiness to consumer

Business to consumer electronic commerce obeys essentially the same ground rules as
does business to business electronic commerce. The differences tend to be matters of scale
rather than nature. In particular, business to consumer electronic commerce is more
concerned with large numbers of small sales rather than smaller numbers of large sales.
Dell and Amazon.com provide contrasting examples of this phenomenon. Most of the
customers of Amazon.com are individuals while a substantial fraction of Dell's customers,
at least 15,000 of them, are firms of size ranging from SMEs to major multinational
corporations. Yet, the fundamental business models and information infrastructures of the
two companies are similar.
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Amazon.com began its business as an Internet bookstore. Its principal advantage over
traditional bookstores was that it had no investment in a large inventory of books yet
could offer an essentially unlimited inventory to its online customers. This feature allowed
Amazon.com rapidly to become competitive with major American book seller chains such
as Barnes & Noble and Borders. Key to the Amazon.com strategy is its centralized database
system. This not only contains listings for most books in print but also allows the company
to readily track customer orders, recommend other books in which they might be
interested, simplify the ordering process for prior customers, and otherwise customize the
company-customer interface.

Because of Amazon.com’s success, the other major book seller chain stores were also
forced to go online. Their entry, in turn, was a spur to Amazon.com to expand its
operations into other retail areas. By midsummer of 1999, Amazon.com was offering more
than 4.7 million books, music CDs, videotapes, DVDs, computer games, greeting cards,
groceries, gifts, toys, consumer electronics, and even online auctions. The evolution of
Amazon.com’s services is reminiscent of the development of department stores from small
retail shops in the 19th-century, with Bon Marché in Paris leading the way. Yet, while
department stores evolved over periods of decades or more, Amazon.com is performing
equivalent changes in months. Like much of current business development activities,
Amazon.com achieves its increasing breadth of services largely by buying smaller
companies in each respective specialty area.

Still, even though Amazon.com operates primarily on the Internet, it is increasingly forced
to develop physical facilities — distribution and fulfillment centers — in order to continue
to offer rapid service to its customers. The company's original plans were to rely on a small
warehouse in its Seattle, Washington headquarters for book and distribution. As its
business grew, it began spreading its distribution channels to publishers as well. When the
company went into the record business it started shipping from distributors. However, as
Amazon.com expands into toys and electronics, where the market is more fragmented, the
distribution problems become more complex and more physical facilities may be required.
Thus an increasing fraction of its capitalization is in property and buildings rather than
software and rapidly moving inventory.

One crucial test of Amazon.com’s ability to continue its expansion is yet to come. Wal-
Mart, the world’s largest general retail chain is about to come online in a major way
towards the end of 1999. Its extensive network of walk-in stores and distribution centers
are already in place, as is its sophisticated automated inventory control and ordering
system. In fact, in October 1998, Wal-Mart Stores filed a lawsuit against Amazon.com
charging violation of trade secrets because Amazon.com recruited and hired at least 10
Wal-Mart employees who had intimate knowledge of the retailer’s proprietary data
warehousing, distribution, and merchandising operation. Amazon.com subsequently sued
Wal-Mart for slander, defamation and libel. Whatever the outcome, these two lawsuits
demonstrate the level of attention which electronic commerce has reached in the United
States. Will Amazon.com expand and diversify fast enough to compete successfully with
Wal-Mart?

Another area of rapidly growing interest in the Internet economy in the United States is
that of stock brokerage. The Charles Schwab corporation provides an excellent example of
the transition process from a successful traditional financial services firm to one whose
feet are planted in both the traditional world and the new information economy. Schwab
began its life as a conventional stock brokerage but soon diverged from the traditional
pattern, beginning to provide discount services in 1975 through its walk-in branch offices.
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In 1985, Schwab introduced software that allowed PC-equipped investors to interact with
Schwab's computers and make trades. By the end of 1985, investors were making 8000
trades per day. In 1993 Schwab introduced its Windows online trading and information
service and, in May 1996, began its Internet online services and established its Web site.
Schwab customers are able to obtain financial information and execute trades on an
automated basis either through the company’s automated telephone or online channels.
In 1998 the company integrated its online and traditional brokerage services and reduced
the price of online trades for most of its customers. This resulted in an increase in the
proportion of trades placed through the company's online channels and a decline in its
average commission per revenue trade. However, the increase in trading activity more than
offset the effects of the lower average commission per revenue trade.

Although Schwab already had an active site-based brokerage operation, its move to the
Internet materially improved its earnings growth and market share. The entrance of
E*Trade™, Ameritrade™ and other online brokerages also increased competition. That, in
turn, helped bring the cost of stock trading for individuals down from a percentage of the
purchase value to a flat fee per trade. This growing competition has increased to the point
where, as of late 1998, there were over 80 online brokerages to choose from, each
offering a slightly different set of services and options, with the average trade costing
about USD16.

One consequence of this new ease of investing has been a major surge of investment
activities by individuals, including the appearance of numerous Internet day traders,
individuals who basically sit glued to their computers, making quick trades several times
daily in hopes of “beating the market”. Whether this latter phenomenon is a benefit or
not, remains to be seen. It certainly helps to increase market volatility.

3.33.33.33.3 E-commerce evolutionary patternsE-commerce evolutionary patternsE-commerce evolutionary patternsE-commerce evolutionary patterns

Although the examples mentioned above are taken from a number of different segments
of commerce, some consistent patterns of the evolution of electronic commerce are
beginning to emerge. They follow the classic pattern of the diffusion of any new
technology — or spread of disease, for that matter — going from the first innovations to
the ultimate widespread adoption or application of the new technologies and methods. As
this report is written, we are just a short way along this evolutionary path. The next
sections summarize current experience and some future possibilities.

3.3.13.3.13.3.13.3.1 Start-ups: new approaches for old situationsStart-ups: new approaches for old situationsStart-ups: new approaches for old situationsStart-ups: new approaches for old situations

Although electronic commerce had its beginnings in the form of the use of EDI by large
organizations, the real momentum change of electronic commerce came with the
appearance of the World Wide Web in 1993. The fundamental advantage of the Web is
ease of access. Among businesses a large pent-up demand for lower costs of operation
had developed, to a large extent because of increased levels of competition. One of the
foremost operational costs of any business is that of administration; paperwork. The
primary purpose of EDI was to reduce or eliminate paperwork by using industry standard
electronic forms for communication between business purchasers and suppliers.
Unfortunately, because of EDI's cost and complexity, its use has been restricted to fairly
large organizations.
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By developing Web-based forms linked to its database, a company could produce the
functional equivalent of EDI at significantly less expense. Hence, a substantial portion of a
company's paperwork expenses could be reduced or eliminated almost at a single stroke.
This is a central characteristic of all of the electronic commerce initiatives described in this
report. Still, it is simply a new way of addressing an old problem.

The Web also provided the opportunity for communicating directly with the customer.
Dell, Amazon.com, Charles Schwab, and many other innovators built their electronic
commerce operations either by augmenting brick-and-mortar with electronic storefronts
or by skipping the brick-and-mortar phase entirely. Although Charles Schwab already had
hundreds of walk-in locations, the addition of its e-commerce capability added
substantially to its revenues. Similarly, Dell's computer sales, although beginning as largely
telephone-based operations, are quickly moving to the Internet. Even Amazon.com, the
prototypical e-commerce retailer, is fundamentally a department store.

Thus, a large fraction — if not the great majority — of current e-commerce initiatives are
primarily network versions of familiar commercial situations. Nevertheless, most of the
major players in the contemporary e-commerce scene are start-up companies. Their
explosive appearance on the stock markets of the world, such that the market valuations
of many of them far exceed those of their traditional predecessors, clearly demonstrates
the popularity of novel approaches to familiar situations.

Similarly, the typical pattern of entry of a company into Internet based activities is to
convert its paper-based forms to an HTML format. Thus, the company catalog or standard
public relations materials appeared on its Web site basically unaltered from the printed
versions. Most companies soon learn that many of its customers – “Internetizens” —
demand short, pithy statements that fit on a single screen. They become impatient with
Web pages that take too long to load (where “long” means 10 seconds or more). If the
company is an Internet retailer, it also learns that complicated graphics are also
counterproductive because, with the long load times required for narrow bandwidth
modems (the majority in the US) their customers skip to other pages or leave their
websites entirely. So the company's website evolves from a set of linear, interlinked pages
with complicated graphics to a much more complex set of inter-page and inter-site links
and graphics optimized to minimize download time.

3.3.23.3.23.3.23.3.2 From chains to websFrom chains to websFrom chains to websFrom chains to webs

These alterations in the nature of the Web sites on the micro-scale are reflected in the
evolution of organizational linkages on the macro scale. In the case of Dell Computer
Company, for example, the traditional chain from components supplier, to manufacturer,
to distributor, to retailer, to ultimate customer becomes replaced by a network of links,
with Dell at the center. The distributor disappears from the chain, Dell becomes both
manufacturer and retailer, and the links between Dell, its customers and its component
suppliers become more dynamic and frequent. Whereas in the traditional business model
the manufacturer is the dominant entity, the emphasis in the e-commerce model is on
service to the customer.

This model of direct from manufacturer to customer, so successful for Dell, is not
applicable to every electronic commerce situation. Personal computers, though fairly
complex in themselves, are fairly well-defined as a product. The potential buyers are
typically reasonably well informed about the options available to them. However, in more
complex market situations, such as insurance and broader scale electronics manufacture,
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intermediaries may still be necessary to make the market more efficient. Ingram Micro-and
ChannelPoint act as concentrators; providing a single point of information and
coordination for a diverse array of both suppliers and customers. Here too, however,
emphasis is on delivering the most appropriate and effective information or product to the
customer.

Still, the traditional business model is by no means entirely obsolete. Charles Schwab still
conforms to the conventional picture of a stock brokerage. The primary difference is that it
offers its advice and brokerage services directly to clients over the Web rather than via a
broker in a walk-in facility. Yet even here one part of the traditional chain — the broker —
disappears or diminishes in importance.

Today's version of electronic commerce is then a mix of traditional and new or altered
business models, with emphasis on more complexity at the edges (the inputs and outputs)
and greater simplicity in the center: a Web.

3.3.33.3.33.3.33.3.3 Davids and GoliathsDavids and GoliathsDavids and GoliathsDavids and Goliaths

Many of the dominant figures in electronic commerce in the United States in 1999 did not
exist in 1990. Yet their market capitalization amounts to several tens of billions of dollars.
In some cases, such as Amazon.com, the total market capitalization is greater than that of
several of their traditional competitors combined. The new Davids often are competing
successfully against major national or multinational corporations: the Goliaths. They are
rapidly gaining market share and becoming formidable opponents despite their youth. In
fact, the new so-called Internet economy appears to flaunt traditional economics, ignoring
the traditional concern for the “bottom line” in favor of maximizing market share
whatever the cost (or current losses).

For the most part, though, the Goliaths such as Wal-Mart and the automobile industry are
still sleeping giants. They will soon awake, probably, and begin using their tremendous
financial muscle to alter the situation. A central question is whether the Davids will,
because of their demonstrated flexibility, be able to outmaneuver and outflank their larger
competitors.

3.3.43.3.43.3.43.3.4 Inventing new businessesInventing new businessesInventing new businessesInventing new businesses

Most of the electronic commerce examples discussed above are various extensions or
variants of existing business forms. This is typically the situation during the initial stages of
an innovation. Soon, however, new types of businesses and new organizational forms may
develop as a consequence of using the new technologies. For example, there are several
electronic commerce businesses that act as traditional auctioneers, including eBay and one
branch of Amazon.com. These companies operate by offering items or services for sale,
with bids being made over the Internet within a period possibly covering several days and
the winner being the highest bidder.

Now “reverse auction” companies, such as Accompany.com are appearing on the Web. In
a reverse auction, the bidders specify a certain product they wish to buy and sellers bid on
supplying it; the lowest bid from the seller wins. In this system, as more potential buyers
sign up, the supplier tends to lower the asking price. Thus, while a traditional auction acts
to maximize the price received by the seller, a reverse auction tends to minimize the price
paid by the buyer.
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New forms of organizations are also beginning to appear. For example, ad hoc
organizations can easily form and dissolve through the effective use of Internet
communications [see the section in this report on new ways to work]. One instance of
such an organization is the team of partners that produced this report; each partner in a
different country, collaborating almost entirely via the Internet. As more organizations
begin to understand and explore the business possibilities offered by the Internet a wide
variety of new businesses will be invented.

3.43.43.43.4 Barriers and constraintsBarriers and constraintsBarriers and constraintsBarriers and constraints

3.4.13.4.13.4.13.4.1 Technology problemsTechnology problemsTechnology problemsTechnology problems

Electronic commerce has three primary technology problems: system reliability, software
extensibility, and telecommunications bandwidth. The system reliability issue was made all
too evident in 1999 by system crashes of eBay, E*Trade, Charles Schwab and others. In the
case of E*Trade a combination of heavy trading and a change in some of the system
software caused a series of crashes over a three-day period. Although this infuriated
thousands of customers, the company was able to continue its growth after a few weeks
of setback. The online auction site, eBay and the Charles Schwab brokerage have had
similar, if less extensive, experiences.

The software extensibility issue reflects the point that there is as yet no lingua franca for
electronic commerce. As mentioned elsewhere, EDI was developed to provide a
standardized set of formats for electronic commerce within companies of specific
industries, such as automobile manufacturing and pharmaceuticals. Each industry has its
own set of specifications and EDI formats, some of which are being converted to Internet
use. The latest hope on the horizon is the XML language that is object specific rather than
format specific like HTML. In principle, a relatively small number of XML document type
definitions (DTDs) could be used to perform the same functions as EDI but over a much
broader set of applications and industries, and at much lower cost.

A related issue is the problem of finding anything over the Internet. Even within a large
organization with multiple sites around the world, it is important to have an easily
searchable directory. Here, too, a directory standard based on XML may serve to accelerate
the adoption of directory search techniques that are relatively universal. Known as
Directory Service Markup Language (DSML), this new specification is projected to provide a
mechanism for consistently formatting data.

One new company, RosettaNet, is developing an electronic technical dictionary to provide
a common business language that will link entire industry supply chain business processes.
Under a continuing mandate from a consortium of major information technology
enterprises, RosettaNet spearheaded the development of the dictionary, which was
designed by and for the information technology industry to standardize data required for
supply chain business processes. This dictionary will link manufacturers, software
publishers, resellers, wholesale distributors, and users, financiers, carriers and electronic
business technologists.

A fundamental constraint over the rate of growth of the Internet is its throughput; that is,
the speed with which an individual message goes from sender to receiver. For business to
consumer electronic commerce, a significant constraint is the ability of the consumer’s
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modem to receive information, with the average modem in the US operating at 28.8Kbps.
This constraint also affects the design of Web sites, as mentioned earlier, in that it limits
the complexity allowable in Web pages designed to be attractive to individual customers.
As and when cable modems and XDSL capabilities become more readily available to
individual households this constraint will moderate. The availability of higher bandwidth
communications to the ultimate consumer, while substantially helping the bandwidth
problem, may not entirely cure it. Quite often, Internet service providers (ISPs) do not have
the capacity in their servers to keep up with the traffic loads they receive. In long distance
Internet communications, where a message may pass through several servers on its way
from sender to receiver, the ISP delays may be the dominant factor in slow transmission.

A closely related problem is the mundane issue of data storage. All the information
available on the Internet has to be stored somewhere in electronic form. Electronic
commerce facilities that track customer purchase patterns and individual priorities need to
store that information as well. The increased use of graphics files—a picture can occupy
much more data space than a thousand words—multiplies the problem. This has produced
a nearly insatiable demand for advanced, high-speed data storage facilities. The potential
world market for such capacity is in the tens of billions of euros annually.

3.4.23.4.23.4.23.4.2 Financial issuesFinancial issuesFinancial issuesFinancial issues

Electronic commerce is at the heart of what is becoming known as the new Internet
economy. The traditional emphasis in the growth of a new company is on achieving
profitability in as short a time as possible; that is, the primary focus is on achieving a
positive “bottom line”. The major new stars among the US electronic commerce
companies, like Amazon.com, Yahoo! and eBay are famous for having multi-billion dollar
market capitalization without ever making a profit — so far. Their primary focus is on
achieving the maximum market share, under the assumption that eventually their
dominance of their markets will lead to long-term profitability.

The so-called dot-com stocks are alternately the darlings or the Devils of the stock market.
They have continued to lead the drive toward ever higher prices and price to earnings
ratios through mid 1999. The fundamental question remains whether these valuations can
continue indefinitely. At some point, presumably, these companies must begin to show
profits or their high valuations will evaporate—as might some of the companies.

Similarly, at least 68% of large to medium-sized US companies have developed their own
Web sites and most of the rest are in the process of developing them in anticipation of
entering the electronic commerce marketplace. According to the Association of National
Advertisers, the average investment in a corporate Web site in 1999 is USD252,500
(244,200 euros), with an additional USD182,000 (176,000 euros) annually for site
maintenance. E-commerce site development is more expensive, at USD307,100 (297,000
euros). The Internet advertising bill was USD649,000 (628,000 euros), down from
USD714,000 (690,000 euros) in 1998.

Yet many of these sites, like the Internet high fliers, have yet to show a positive return on
their investment. 68 percent of companies surveyed by the Association of National
Advertisers answered that lack of proof of return on investment was a key barrier to online
advertising; 58 percent of the respondents mentioned lack of a reliable and accurate
measurement technique as a barrier. Hence, the continuing growth of electronic
commerce depends to some extent on the optimism of the companies involved that their
investments will be amply repaid in the reasonably near future. If the economic climate
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worsens, the reaction for Internet related commerce could be as disproportionate as the
current enthusiasm.

3.4.33.4.33.4.33.4.3 Legal and regulatory issuesLegal and regulatory issuesLegal and regulatory issuesLegal and regulatory issues

One of the key regulatory issues of concern to US companies is that of encryption.
Although to some extent encryption is a technological issue, the chief controversy in the
US derives from the US federal government's position that high-level encryption
technology (that is, technology that uses keys longer than 56 bits) cannot be exported.
Some exceptions have been allowed by the government, such as the use of 128 bit
encryption for transactions between banks internationally but, for the bulk of potential
electronic commerce transactions, lower and less secure levels of encryption are required.
Ironically, current US law prohibits export of high-level encryption software but not of the
source code that would allow someone outside the United States to produce software of
equivalent capability. Since one of the primary concerns in both business to business and
business to consumer electronic commerce is that of security of personal and financial
data, federally imposed limits on the quality of encryption software can act as a
substantial deterrent to growth. The US National Institute of Standards and Technology
(NIST) is in the process of developing a new standard, the Advanced Encryption Standard,
that will allow key sizes of 128, 192 and 256 bits.8 The standard is scheduled to be in place
by the summer of 2001.

A related issue is that of authentication of the partners to electronic commerce
transactions. Currently, businesses use passwords, electronic signatures and IP addresses
to identify the participants in a transaction. Several initiatives are underway to develop
more effective systems of digital certification and authentication. The US government is
promoting the development of an international convention to legally recognize digital
authentication. The government is also supporting the development of both domestic and
global uniform commercial legal frameworks that will recognize, facilitate, and enforce
electronic transactions worldwide.

So far, both federal and state governments in the US have taken the position that Internet
transactions will not be taxed simply because they occur over the Internet. The position of
the US government is that no new discriminatory taxes should be imposed on Internet
commerce. It also believes that no Customs duties should be imposed on electronic
transmissions. According to the government, the application of existing taxation on
commerce conducted over the Internet should be consistent with the established
principles of international taxation, should be neutral with respect to other forms of
commerce, should avoid inconsistent national tax jurisdictions and double taxation, and
should be simple to administer and easy to understand. Current actions in the US Congress
are to have a moratorium on Internet taxes until 2001.

Related to the issue of taxation within the United States is a broader issue of coping with
customs duties and related regulations in international commerce. At least for companies
whose products are primarily goods, the thought of coping with an array of different
requirements, standards, and red tape from potential customers in other countries has

                                               

8 The difficulty in “cracking” an encrypted message is proportional to the number of bits in the key, doubling
in difficulty with each additional bit. Thus, a 128-bit key makes a message 72 quadrillion times
(72,000,000,000,000,000) harder to decrypt than one with a 56-bit key.
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been enough to dissuade them from international trade. This issue may be particularly
severe for small and medium-sized businesses. Recently, however, a new online service
called GLS.com has been announced by a New York company, Syntra Ltd. This application
automates the process of allowing transactions to meet all international requirements.

The Internet is posing a large series of new legal questions, including such issues as
privacy, trademark and the copyright protection, defamation, censorship and various
computer crimes. One of the more problematic issues is what is known as long-arm
jurisdiction. In the US, any federal or state court can imposed its authority upon the
people or corporations in any other state if it can demonstrate jurisdiction. Since the issue
of establishing jurisdiction can often be vague and nebulous, concerns about long-arm
jurisdiction may act to diminish the enthusiasm of companies for electronic commerce. As
awareness of this type of the issue begins to include similar international considerations
the reluctance to become involved in electronic commerce may grow proportionately.

Transaction completion time has become another important factor in the growth of
electronic commerce in the financial services industry. Completion time is the interval
between the initiation of a transaction, such as placement of a buy or sell order to a
stockbroker, and the time the entire transaction, including payment for the order, is
completed. Current rules require that such trades must be completely settled within three
days. A few years ago the allowable settlement period was five days. Market regulators are
now working toward a rule in which the trade must be settled within one day after the
transaction is initiated. The traditional, paper based process is incapable of handling
transaction limits that are that short; electronic commerce is the only feasible way to meet
the rules. Hence this and similar roles act to force most financial service businesses to
adopt some form of electronic commerce.



31

3.4.43.4.43.4.43.4.4 Market access issuesMarket access issuesMarket access issuesMarket access issues

Figure 2: Percent of US Households with a Telephone, Computer, and Internet Use
Source: Defining the Digital Divide. US Department of Commerce, July 1999

Most large businesses in the US have ready access to the Internet, usually with high
bandwidth telecommunications lines. These provide rapid downloads for most Web pages
and high-speed data transfer between company facilities, suppliers and customers.
Approximately 40 percent of all businesses and 32 percent of small businesses have
Internet access in 1999. According to the Association of National Advertisers, 68 percent
of companies with Internet access also have Web sites. Although only 10 percent of small
businesses had Web sites early in 1998, a mid-1999 survey concluded that 20 percent of
very small businesses (with 10 or fewer employees) had Web sites.

Figure 2 shows changes in consumer access to e-commerce-relevant technology from 1994
to 1998. By the second half of 1997 according to Odyssey Ventures, Inc., more than 7
million US households were making purchases online. Forrester Research, Inc., estimated
that online retail purchases in 1997 amounted to almost USD2 billion, with the average
person spending USD24 annually on the Web, according to BancAmerica Corp., Robertson,
Stevens and Co.

Through the mid to late 1990s the primary technological impediments to consumer access
were limited bandwidth of available modems for PCs and the complexity of the access
process. The continuing development of user-friendlier Internet access software by service
providers such as AOL helps to increase consumer interest in the Internet.
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Figure 3: US households with email, by household income
Source: Defining the Digital Divide. US Department of Commerce, July 1999

As Figure 2 indicates, the number of US households with Internet access is rapidly
growing, by almost 50% between 1997 and 1998. However, that access is not uniformly
distributed among all US households; high income households are more likely to have
access to email and the Internet, as is shown in Figures 3 and 4. In 1998 almost half of
high-income households had email access, as contrasted to less than 10% for those
households at or below the median income level, although the annual growth rates are
comparable.

Figure 4: US households using the Internet, by race and household income
Source: Defining the Digital Divide. US Department of Commerce, July 1999

Further, as Figure 4 shows, the Hispanic population in the US is falling behind the other
racial components in gaining Internet access. This gives rise to concerns that the gap
between the haves and the have-nots may be widening.



33

Figure 5: Current and forecast growth of business-to-business e-commerce in the US.
Source: Forrester Research, Inc.
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3.53.53.53.5 Future developmentsFuture developmentsFuture developmentsFuture developments

3.5.13.5.13.5.13.5.1 Growth patternsGrowth patternsGrowth patternsGrowth patterns

Electronic commerce is already in a high state of ferment. The future promises more of the
same, and at an accelerating rate. Many of the regulatory and technological barriers to the
development of electronic commerce either will be eliminated or drastically reduced within
the next two or three years. Eliminating the psychological barriers to further development
will take longer. Although estimates of the total amount of growth vary widely, projected
electronic commerce revenues are likely to exceed USD200 billion in the year 2000.

Both because electronic commerce in the US is widely spread and is rapidly growing, it is
very difficult to obtain timely, comprehensive, and accurate data as to its current status or
rate of growth. Estimates from various experts in Internet markets vary widely, sometimes
by orders of magnitude. Figure 5 summarizes the current and future estimates of business
to business e-commerce as formulated by a well known American market research firm.

Table 4 provides a comparison of some of the estimates for e-commerce by various expert
sources. Business-to-consumer e-commerce estimates range from 30% of business-to-
business volume in 1998 to less than 10% in 2002. The wide variation in estimates is partly
a matter of varying definitions as to what constitutes e-commerce, but it is also due to
differences in survey techniques. In any case, substantial growth, particularly in busines-to-
bussiness elecronic commerce, is expected in the coming few years.
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Table 4: Estmates of business-to-business e-commerce

Source Year
forecasted

Forecast
(Billions of euros)

eStats 1998 17.0

Forrester Research 1998 58.8

Univ. of Texas 1998 95.2

IDC Research 2002 189.7

eStats 2002 286.8

Forrester Research 2002 921.5

3.5.23.5.23.5.23.5.2 Technological keysTechnological keysTechnological keysTechnological keys

a) Micropayments

One of the high potential, but low reality, areas of electronic commerce has been the
conduct of small transactions: those that are impractical for credit cards. Several schemes
for conducting micro-payments over the Internet have been advanced in recent years.
These include CyberCash, eCash and others. Generally, response to these ventures has
been tepid because of the difficulty of using the systems. Now, however, interest is
accelerating in the development of new micropayment services. The new Internet start-up
companies in this field included Cha Technologies, QPass Inc., eCharge, iPin, and
Reciprocal Inc. Cha’s Click Charge service is an example. Users sign up for the service using
their regular credit card numbers. Once the card is registered, the user can conduct micro-
payment transactions on any Cha-enabled Web site. The company gets its income by
charging a percentage of each transaction, similar to the practice of credit card companies
but probably at somewhat higher service charge rates. The objective of micro-payment
services is to allow consumers to purchase either small items or small information
packages, such as reports, notes, or even book chapters. The other services are similar, but
differ in how the transactions are billed; iPin charges the ISP, eCharge bills through the
local telephone company.

b) Security

An absolutely critical factor in the widespread acceptance of electronic commerce is
security. Any form of substantial monetary transactions requires a significant guarantee to
both parties involved that the agreed-upon funds have been transferred and that the
parties involved in the transfer were the ones intended. This requires both secure
transmission of the transaction data and authentication of the identity of the participants
in the transaction. While sufficiently secure encryption methods are in widespread use
within the US, with few exceptions the country's export laws prohibited the use of 128 bit
and other forms of “the break proof” encryption between the US and other countries.
Until mid-1999 only limited exceptions to this rule have been made, primarily between
banks and similar financial service organizations such as CyberCash. However, in
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September 1999 the US federal government relaxed its restrictions, retaining them only for
certain countries and for military purposes. Some software companies, such as RSA, the
industry leader, have started “clean room” developments of their software in other
countries in order to avoid these restrictions. One of the consequences of this was the
release, also in September 1999, of GnuPG (GNU Privacy Guard), a 128-bit encryption
program similar to PGP (Pretty Good Privacy) that was developed as freeware entirely
outside the US. In any case, very effective security software is expected to be widely
available within the next few years, substantially enhancing the prospects for continuing
growth in electronic commerce.

c) XML standards

As mentioned earlier, one of the impediments to easier electronic commerce is the lack of
a relatively inexpensive but comprehensive system for facilitating online transactions. XML
is currently touted as the potential solution to this issue. HTML, for example, can only
control the manner in which the phrase “10mm diameter by 2 meter length steel bars for
10 euros” appears on the page. A firm searching the Internet for the price of steel bars
would have to know that exact phrase in order to have a chance of finding just the few
suppliers who offer the product at that price. A more general search, using combinations
of the words could produce thousands of hits, materially increasing the cost of locating
the desired supplier.

With XML, on the other hand, a phrase or other object on a hypertext page is encoded not
by typeface and paragraph format but by specific indicators designating such
characteristics as product name, type, size, and cost. Thus, the prospective purchaser need
only search for steel bars that are two meters long and 10 mm in diameter (or in some
other arbitrary order of specification). An XML-enabled search engine would quickly locate
all suppliers of 2 meter long, 10 mm diameter steel bars and note the prices for each
supplier; a much more efficient process. Still, like EDI, XML needs to have a specific set of
instructions that attach meaning to each of these descriptors. While EDI has several years
of history in development of industry-specific descriptors, XML style sheet equivalents
(Document Type Definitions) are still in their infancy. Unfortunately, there is as yet no
single standard for XML extensions to be used in business to business transactions over
the Web.

Table 5: Some contrasts between traditional and e-business
[Adapted from a table by Christine Willard in ComputerWorld, 12 July 1999. P. 50]

Factor e-Business Traditional Business

Basis of Competition INNOVATION IN
PRODUCTS,
SERVICES AND
PROCESSES

Incremental improvement

Entry Barriers Intellectual skills, time and
space limitations, paradigm
resistance, financial
constraints

Construction funds, location

Focus of Control Customer Producer
Marketing, sales &
service modes

Mass personalization Mass marketing

Time to Market Time-insensitive once product DEPENDS ON MATERIALS
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is developed; market is always
open

AVAILABILITY,
SUPPLIERS,
TRANSPORTATIO
N TIME

Pricing Near-zero transaction cost; no
inventory needed for
intellectual products, on-site
production

Based on costs of raw
materials, transport and labor,
inventory levels

Operations Using knowledge to optimize
the transaction

The actual process of creating
the product

Organization Multifunctional, Web-
connected teams

Hierarchical departments

In fact there are at least three different approaches to the Document Type Definitions
(DTDs) needed for quality transaction processing. These are cXML (for commerce
extensible markup language); BizTalk; and ICE (Information & Content Exchange). cXML, as
proposed by Arriba Technologies Inc., comprises a set of DTDs for 12 common
transactions, including purchase orders, invoices and change orders. The primary
developer of BizTalk is Microsoft with input from a number of electronic commerce
providers. Like cXML, BizTalk is aimed at facilitating common commercial transactions. ICE,
on the other hand, is not a set of DTDs but a transport protocol that helps establish the
business rules for exchange of information between partner sites. It is therefore
complementary to the two sets of DTD standards.

Convergence of these competing standards, together with one for DSML (Directory Service
Markup Language), is expected within the next year or two, at least on a de facto basis. At
that point, individual electronic commerce transactions will become easier to conduct and
more reliable in their outcome. The result should be a further reduction in the barriers to
electronic commerce and acceleration of its growth.

3.5.33.5.33.5.33.5.3 Effects on the business processesEffects on the business processesEffects on the business processesEffects on the business processes

Although most of the immediate effects of electronic commerce result from different ways
of performing traditional processes, changes in the way companies do business are already
becoming apparent. One of the most important of these changes is the shift in focus from
emphasis on production details to customer or consumer issues. In many traditional
business operations, the business produced the products it best knew how to make, under
the assumption that the business knew best what the customer wanted. Mass production
techniques produced large numbers of identical products under the assumption that
customers wanted, or could be persuaded to want them. In the new, electronic commerce
paradigm, customization to exact customer needs has become the central theme of such
organizations as Amazon.com, Dell, ChannelPoint, Charles Schwab, and Ingram Micro, as
well as many others engaged in either business to business or business to consumer
electronic commerce.

3.5.43.5.43.5.43.5.4 Distribution versus FulfillmentDistribution versus FulfillmentDistribution versus FulfillmentDistribution versus Fulfillment

In the traditional business model the flow of goods is from manufacturer to distributor to
retailer to customer. The e-commerce model is more likely to substitute the fulfillment
center for the middle two components of the traditional model. For example,
Amazon.com is developing a series of fulfillment centers strategically located around
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United States. Orders received on one of Amazon's Web sites are directed to the fulfillment
center nearest to the customer's home. In some cases, the completed products are shipped
directly from the publisher.

While fulfillment centers are similar in function to distributors, there are important
differences. Distributors tend to have inventories that are particular to a single industry
and they have a relatively limited number of established customers: the retailers of the
products of that industry. The fulfillment centers, on the other hand, may handle a variety
of goods that even exceeds what might be available from a well stocked department store.
Their customers are individuals rather than other companies.

One of the central factors influencing the rates of growth (or shrinkage) of distributors
and fulfillment centers is the intensity of desire by consumers to “feel the goods” before
purchasing. As consumer confidence increases in the ability of fulfillment centers to
quickly deliver the desired goods, the use of fulfillment centers will increase.
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4444 New Ways to WorkNew Ways to WorkNew Ways to WorkNew Ways to Work

4.14.14.14.1 New work formsNew work formsNew work formsNew work forms

There can be considerable overlap among the following work modes. For example, an
employee might commute daily from home to a traditional office but perform intra-
organizational telework much of the time as a member of a dispersed team. Or she might
telecommute as well, performing some of the teamwork from home. Some team members
might be independent contractors engaged in inter-organizational telework. If they are
widely distributed geographically, they may also be engaged in flex-work on the occasions
when they have synchronous (live) conferences. The following are terms as originally
defined in 1973 by Jack Nilles9 and in wide use in the US

� Telework. ANY form of substitution of ICT for “normal”10 work-related travel. This
comprises four options, no two of which are mutually exclusive:

•  Telecommuting. Periodic work away from the principal office, one or more days per
week either at home, a client’s site, or in a telework center. The emphasis here is on
substitution of information and computer technology (ICT) for routine daily morning
and evening trips between the workers’ homes and their principal offices. Hence, there
are upper limits on the distance between the home and office (simply the affordable
local commute distance). Most contemporary US telecommuters are employees, not
subcontractors, of the organizations for which they work.

•  Intra-organizational telework. Work using ICT to substitute for “normal” travel for face-
to-face interactions between members of work teams and/or for other intra-
organizational communication. Examples are various modes of teleconferencing
(audio, video and computer-mediated) and work team e-meetings within an
organization. No distance limitations.

•  Inter-organizational telework. Work using ICT to substitute for “normal” travel for face-
to-face interactions between workers and their clients and/or suppliers in other
organizations. Examples are e-mail, EDI and other forms of e-commerce, various modes
of teleconferencing and e-meetings between organizations. Usually, routine inter-
organizational communications using email are not counted as telework in surveys on
the topic. No distance limitations.

•  Teleservices. Work using ICT to substitute for “normal” travel for face-to-face
interactions between workers and their individual clients. This category includes such
operations as telemarketing, telebanking, tele-consulting and telemedicine (or at least
the non-automated portions thereof).

                                               

9 The terms telework and telecommuting were originally defined in1973, the rest in later years.

10 The term normal refers to activities that were ordinarily performed prior to the introduction of telework. This
includes meetings, interviews, informal encounters, messaging, and the like. The emphasis is on the technology-
enabled change in location of the parties to the interaction.



39

4.24.24.24.2 Organization FormsOrganization FormsOrganization FormsOrganization Forms

Most telework being done in the United States today is carried out within traditional types
of organizations: insurance companies, banks, government agencies, manufacturing
companies, software developers, etc. Most of these organizations adopt a traditional
hierarchical structure, with the president or Chief Executive Officer reporting to the Board
of Directors, various vice presidents reporting to the CEO, the department heads reporting
to the vice president's, and so on. Since most organizations have adopted this structure
over the past centuries, telework has naturally begun within such organizations. Although
all of the new ways of working can be performed within these traditional organizations,
the underlying technologies also allow new types of organizations to develop in response
to changing business conditions. The most common descriptions follow.

4.2.14.2.14.2.14.2.1 Network OrganizationsNetwork OrganizationsNetwork OrganizationsNetwork Organizations

These are also known as distributed organizations. The term can refer to distributed
branches or divisions of a single firm or a well-defined consortium of cooperating firms. All
of them use ICT as an important means of efficient communication among the distributed
parts. “A major characteristic of a network organization is that the separate nodes in the
network operate relatively autonomously, although governed by the overall policies,
business rules, and procedures of the network as a whole.”11

4.2.24.2.24.2.24.2.2 Evanescent OrganizationsEvanescent OrganizationsEvanescent OrganizationsEvanescent Organizations

These are like network organizations except that the interacting components typically
combine on an ad hoc basis. The team producing this project report constitutes an
evanescent organization, with participants from eleven countries.

4.2.34.2.34.2.34.2.3 Virtual OrganizationsVirtual OrganizationsVirtual OrganizationsVirtual Organizations

Like network organizations, this term had about as many definitions as there are definers.
The most common version focuses on the concept that the virtual organization is location
–free. That is, it may have no fixed place where there is a corporate headquarters.
Although it may have a postal address, URL, and central phone number, the postal address
may be a drop box somewhere, the web site is monitored by the Webmaster, and the
phone number may just automatically forward calls to whomever is in charge of the
service desired. Virtual organizations are generally small since size tends to force
accumulation of property.

4.34.34.34.3 The situation in the USAThe situation in the USAThe situation in the USAThe situation in the USA

Although telework and other forms of network-enabled or augmented work occur in
almost every country, the United States has been the world leader since the early 1970s.
According to at least one survey, more than 25% of all US households conduct work from

                                               

11 Jack M. Nilles. Managing Telework. New York: John Wiley & Sons, 1998, page 230.
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home in 1999.12 The following sections provide a partial history of the growth of telework
in the USA plus a discussion of the key factors impelling the growth.

4.3.14.3.14.3.14.3.1 Some telework historySome telework historySome telework historySome telework history

Here is a summary of some of the events and personalities involved in telecommuting in
the US over the past three decades. Most of the development of telecommuting during
this period was by private firms, although there were several key telework demonstration
projects that were publicly funded and served as models for the private efforts.

1970 Jack Nilles, rocket scientist and spacecraft designer, meets urban planner who asks:
“If you people can put man on the moon, then why can’t you do something about
traffic?” Nilles starts analyzing traffic problem from fundamentals: what causes
traffic congestion, and why. Concludes that it is caused by an excess of cars, half of
which are carrying individual workers to and from their office jobs, where much of
their time is spent using telecommunications to communicate with others. Why not
persuade them to work at home, thereby reducing the traffic problem?

1971 Nilles tries to convince his employer, an aerospace systems engineering company,
to support research on the telecommunications-transportation tradeoff; that is,
substituting phone lines for freeways. Request is rejected because the research
would involve many “fuzzy” non-technological issues.

1972 Frustrated, Nilles leaves the company, moves to University of Southern California
(USC) to become its first Director of Interdisciplinary Programs; applies to National
Science Foundation (NSF) for grant to study the Policy Implications of the
Telecommunications-Transportation Tradeoff.

1973 USC team wins NSF grant, sets up test project with local insurance company,
begins successful satellite office telecommuting test. Nilles coins words
telecommuting and teleworking to make the concepts easier to grasp. Richard
Harkness writes theoretical Ph.D. dissertation in Civil Engineering at U. of
Washington: Telecommunications Substitutes for Travel: A Preliminary Assessment.
Peter Goldmark (inventor of the LP record) starts the New Rural Society project in
Connecticut, emphasizing teleworking-induced dispersion of population (ironically,
Goldmark is killed in traffic accident, project is abandoned).

1974 Final report of USC NSF grant (Telecommunications-Transportation Tradeoffs, NSF-
RA-5-74-020) is published. AFL/CIO rejects telecommuting as probably exploitative.

1975-1980 Nilles tries to interest other federal agencies (Transportation, Environment,
Energy, Housing and Urban Development) in supporting more research and
demonstration projects on telecommuting. Common negative response: Our
mission is to improve transportation, (or ameliorate its effects) not reduce demand
for it.

1976 Expanded, book length version of NSF final report is published.13

                                               

12 However, some of this work is not telework, according to International Data Corporation.
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1977 Japanese and Portuguese (Brazilian) editions of The Telecommunications-
Transportation Tradeoff: Options for Tomorrow are published

1978 Blue Cross/Blue Shield of South Carolina starts its “cottage keyer” project for
insurance claims data clerks, showing 26% productivity edge over in-office workers.

1980 Mountain Bell starts telecommuting project for managers. Nilles exhorts
California Energy Commission to investigate low cost ways to reduce demand for
automobile use, rather than (or in addition to) spending huge sums for mass
transit that doesn’t pay its way and small improvements in car efficiency. Nilles
forms consultancy, JALA Associates. US Army (DARCOM) starts
telecommuting pilot project, is stymied by federal regulations prohibiting the
government from paying for a phone line into a private residence, lack of
accounting standards for establishing productivity changes

1981 Aetna Life and Casualty company starts telecommuting project

1982 Control Data Corporation starts its Alternate Work Site (AWS) and Homework
programs, the latter for training and employing the mobility handicapped in
computer-based work. American Express begins Project Homebound, back office
telecommuting for the mobility handicapped

1983 JALA completes study for the California Energy Commission: Telecommunications
and Energy: The Energy Conservation Implications for California of
Telecommunications Substitutes for Transportation. Includes forecast of
telecommuting growth in California. Margrethe Olson, of New York University,
organizes National Research Council symposium: Office Workstations in the Home.

1984 Gil Gordon, a telework consultant, starts his monthly telecommuting newsletter:
The Telecommuting Review. At USC’s Center for Futures Research, Nilles organizes
multi-client telecommuting demonstration projects involving several Fortune 100
companies such as IBM, GTE, regional Bell Operating Companies. Electronic Services
Unlimited publishes Telecommuting: Its Potential Effects on Profits and
Productivity.

1985 JALA develops telecommuting implementation plan for state of California. David
Fleming heads the project.

1986 Southern California Association of Governments starts internal telecommuting test
project, headed by Patricia Mokhtarian. Mokhtarian starts informal discussion
group, the Telecommuting Advisory Council (TAC) as part of the Los Angeles
Central City Association. JALA estimates US telecommuter population at 517,000.

1987 California [state government] Telecommuting Project begins, under leadership of
David Fleming, with 330 telecommuters, evaluation phase goes through mid-1990.
JALA estimates US telecommuter population at 690,000.

                                                                                                                                                 

13 Jack M. Nilles, F. Roy Carlson, Paul Grey and Gerhard J. Hanneman. The Telecommunications-Transportation
Tradeoff: Options for Tomorrow, New York: John Wiley & Sons, 1976
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1988 JALA organizes strategic planning project for City of Los Angeles to explore ways of
reducing traffic, estimates US telecommuter population at 940,000.

1989 JALA develops implementation plan for City of Los Angeles telecommuting project,
forecast of US telecommuters at year-end set at 1.3 million. California’s Loma Prieta
earthquake disrupts business in San Francisco but serves as demonstration of the
utility of telecommuting for surviving disasters. Federal telecommuting/flexiplace
program started by Office of Personnel Management (project organized by Wendell
Joice), later moved to General Services Administration with Warren Master. State of
Hawaii opens telework center outside Honolulu. Puget Sound Telecommuting
Demonstration Project begins, organized by Washington State Energy Office, Dee
Christensen and others. Project involves several state and municipal agencies,
companies such as Hewlett-Packard, US West.

1990 City of Los Angeles begins its 3-year Telecommuting Demonstration Project
involving more than 400 telecommuters. County of Los Angeles begins its
telecommuting program. Governor of California requires that all state agencies
consider telecommuting as part of their disaster preparedness programs. AT&T
joins with state government of Arizona for joint telecommuting demonstration
project in Phoenix area. AT&T component is headed by Susan Sears. JALA forecast
of US telecommuters set at 1.8 million by year end. Survey by Tom Miller of LINK
Resources suggests that there are 3.6 million US telecommuters.

1992 JALA forecasts 3.7 million US telecommuters at year end; LINK survey puts total at 5
million. Gil Gordon organizes Telecommute ‘92 conference. The European
Community Telework Forum sponsors the first European telework conference in
Den Helder, The Netherlands.

1993 JALA forecasts 5.1 million US telecommuters at year end; LINK survey puts total at
5.8 million. The book, Telework Explained is published in the UK. Gil Gordon
organizes Telecommute ’93 conference.

1994 Major earthquake in Los Angeles causes instant telecommuting because of highway
disruptions. The book Making Telecommuting Happen, by J. M. Nilles, is published.
Telecommuting Advisory Council (TAC) has first national conference in Phoenix, AZ,
followed by Telecommute ’94 conference. JALA estimate rises to 7.1 million US
telecommuters; FIND/SVP survey (still run by Tom Miller) concludes that there are
9.1 million, the majority of them in SMEs.

1995 Two Telecommute ’95 conferences occur; one in Jacksonville, Florida, organized by
the University of Southern Florida, the other in San Jose, California, organized by
Gil Gordon. TAC has second annual conference in Long Beach, CA. JALA year-end
forecast is for 9.4 million telecommuters; FIND/SVP survey of US households drops
their estimate to 7.6 million.

1996 TAC has third annual conference in Las Vegas, NV; Telecommute ’96 is in
Scottsdale, AZ. JALA year-end forecast is for 12.6 million telecommuters; FIND/SVP
survey of US households estimates to 10.4 million.

1997 TAC has fourth annual conference in Washington, DC; Telecommute ’97 is in
Orlando, FL. JALA year-end forecast is for 15.6 million telecommuters; FIND/SVP
survey of US households estimates to 13.3 million.
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1998 TAC has fifth annual conference in Washington, DC, changes its name to
International Telework Association and Council (ITAC); Telecommute ’98 is held in
Baltimore, MD. The book Managing Telework, by J. M. Nilles, is published. JALA
year-end forecast is for 18.6 million telecommuters; extrapolation to year-end of
Cyber Dialogue survey (still run by Tom Miller) of US households yields estimate of
17 million. Symantec hosts multi-city tour to promote telecommuting, produces its
pcTelecommute software package for home-based teleworkers.

1999 ITAC has sixth annual conference in Seattle, WA. JALA year-end forecast is for 21.4
million telecommuters; extrapolation to year-end of 1998 Cyber Dialogue survey of
US households yields estimate of 21.7 million.

4.44.44.44.4 Forces for changeForces for changeForces for changeForces for change

Although the original research about telework was the consequence of a plea to solve a
traffic problem, it soon became apparent that telework has many other types of impact:
business health, personal health, the environment, the structure of communities and
organizations, and communication at all levels, to name a few. While many of these
benefits are important at the community, regional, or national level they are not
particularly persuasive at the most crucial level: the decision by individual employers to
adopt teleworking. At that level, the famed “bottom line” impacts are far more persuasive.

Hence, the fundamental requirement for implementation and/or expansion of telework is
that it must have a positive long term economic impact for employers. To do so it must
also have positive net benefits for employees as well. The four leading benefits of interest
to employers are:

•  Improved productivity;

•  Reduced operating expenses, particularly facilities costs;

•  Reduced employee turnover rates; and

•  Enhanced ability to attract skilled information workers.

The following sections discuss the primary factors in this evolutionary process.

4.4.14.4.14.4.14.4.1 The information economyThe information economyThe information economyThe information economy

The steady growth in the number of people involved in new ways to work, particularly
telework, is a consequence of several forces for change. One of these is the transformation
of the global economy from one that is dominated by the exchange of goods to one that
is information-dominant. Historically, the world economies make the transition from
agriculture, to industry, to information dominance. The evolution of the workforce in the
United States serves as an example of this process, as shown in Figure 6.

Throughout most of historical times, until the 19th-century, the largest component of any
country's workforce comprised farmers. As the industrial revolution spread through Europe
and America in the 19th-century, the migration of farm workers to higher paying jobs in
factories began. Because large factories needed to be located near the sources of workers
and transportation networks that could bring in supplies and ship products out, villages
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grew into towns, towns into cities, and cities into megalopolises. The dominant theme of
this transformation was centralization; centralization of the means of production, of the
workforce, and of the transportation networks.

Figure 6: US workforce components
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But, as industry grew larger and more complex, and as the markets for the products of
industry became more dispersed, a new type of work arose to dominance: information
work. Information workers were needed to design new products, organize production
processes, market the production products, and organize all the other aspects of human
society as it, too, grew in complexity. In 1954 in the United States the information sector
became the largest component of the workforce, finally exceeding industry in numbers.
Today, the information sector accounts for between 55 and 60 percent of the US
workforce, depending on one's definition.14 The once dominant agricultural sector now
constitutes less than three percent of the US workforce and industrial employment has
decreased from its peak of 37 percent to about 27 percent. Thus, the majority of American
workers have office jobs. That majority is likely to increase in the future.

4.4.24.4.24.4.24.4.2 Information and Communication TechnologyInformation and Communication TechnologyInformation and Communication TechnologyInformation and Communication Technology

Another major factor in this change process is the unparalleled rate of development of
information and communication technology. Because of the continuing technical
improvement in microchips, fiber optics, telecommunications systems, communications
satellites, and other elements of these technologies, the ability of individual humans to
process and communicate information also has been transformed.

                                               

14 Unfortunately, neither the US Census Bureau — nor that of any other country — disaggregates the
workforce into four sectors instead of three. The analysis of the US workforce included here is based on a
detailed assessment of individual job categories.
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In principle, an information worker can be located almost anywhere in the world where
either sunlight or an electrical power supply is available and work with someone else in a
distant location. The tools needed to perform the work, personal computers, and, the
operating systems and application software, are readily available to businesses of all sizes
in the US The “transportation” cost of that distant-work arrangement — the cost of
telecommunications — is on its way to becoming negligible. Therefore, the cost of
allowing an information worker to telework is decreasing by roughly 30 percent annually.

4.4.34.4.34.4.34.4.3 CompetitionCompetitionCompetitionCompetition

Partly because of the rapid growth and acceptance of information and communication
technology, the business environment has changed as well. Competition is intensifying at
all levels. Fundamentally, there are two ways to meet the competition: produce the same
products at a lower price; or produce better, or more attractive products at the same or
even higher prices.

Over the past decade, many US firms have concentrated on both of these options by
reducing operating costs and increasing their rates of innovation in order to fight
competition. In many cases this motivation has resulted in downsizing and re-engineering;
just two of several euphemisms for reducing that most costly resource: staff. In other
cases, growing companies have searched desperately for ways to reduce demand for office
space.

Unfortunately, many companies also discovered that some of the downsizing options most
attractive to about-to-be-downsized employees were counterproductive in the long run.
That is, early retirement packages and other inducements to older managers and
professionals were exceptional incentives to those staff members to leave their firms and
strike out on their own. In many of those cases, the newly separated former employees
became consultants to their former employers (at higher rates of pay than when they were
employees) or even competitors, many of them home-based teleworkers. The employees
who were not downsized were often less skilled or had less experience than their former
colleagues. Morale suffered, as did productivity, so that companies suffered losses in
profitability commensurate with their losses in staff.

Although that downsizing scenario was by no means universal, there were enough such
incidents to make companies search for other alternatives to increase their
competitiveness. Further increasing the need to maintain a well qualified and content staff
has been the historically low unemployment rates in United States in the '90s. Thus, a
further need was added to the list of worries of most corporate presidents: attracting and
retaining qualified staff. The spate of downsizing programs also increased the need for
improving employee productivity without increasing employee stress.

Finally, productivity improvements became viewed as necessary but not sufficient to meet
competition and improve profitability. Employee innovativeness also became increasingly
important, particularly in growth industries and regions such as information technology
and the Silicon Valley.

4.4.44.4.44.4.44.4.4 Traffic and the environmentTraffic and the environmentTraffic and the environmentTraffic and the environment

A major unintended consequence of the centralization characteristic of the industrial
revolution, with its emphasis on urban settings, is traffic congestion. Although in the early
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to middle years of the 20th century daily traffic flows tended to converge on urban
centers, late 20th century flows shifted to the suburbs of major metropolitan areas. In any
case, the number of cars on the road during commute hours persistently grew to exceed
road capacity. The result has been a steady increase in the time the average American
spends commuting to and from work.

Changes in housing patterns have tended to exacerbate this problem. As housing prices in
established suburbs or city centers escalated, young families seeking their own homes
were forced to move farther and farther from their places of work. Dual earner households
became the rule. Often the workplaces of the two earners in the household were in
entirely different locations, further increasing the need for multiple cars and stretching
commute distances and times. Aside from the increased stress levels this situation
produces for the workers, there are significant productivity loss implications for their
employers, as is depicted in Figure7.

Figure 7: US traffic congestion patterns
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All of this traffic congestion has had a further major impact: intense and unhealthful
urban air pollution. Although the Los Angeles area has long been the archetypal home of
smog (the place where it was named), many other American cities — and many more
outside the US — have equal or more severe smog problems, most of them induced or
exacerbated by traffic congestion. About 40 percent of personal automobile use in the US
is for commuting to and from work.

Although alarming to environmentalists and to government agencies involved in
improving the environment, there generally has been no direct means of inducing private
citizens to move to the use of mass transit or other alternatives to their cars as a method
of traveling to work. Billions of dollars have been spent on improving mass transit and
increasing the use of car and van pools; yet almost 90 percent of contemporary urban
commuters in the US continue to drive their cars to work alone; one person per car.
Therefore, private car commuting has remained as a major source of urban air pollution.
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4.54.54.54.5 The Business ImperativesThe Business ImperativesThe Business ImperativesThe Business Imperatives

A fundamental premise of the first research effort on telecommuting in 1973 was that, if
telecommuting was to succeed, it had to have quite positive impacts for businesses.
Ideally, telecommuting had to have positive impacts for both employers and employees.
Consequently, the research component of that and several subsequent projects included a
variety of measurements of both economic and socio-psychological impacts. Experience
since that early project has reinforced the belief that a minimum requirement for
acceptance of telework is a positive impact as perceived by employers.

The competitive pressures discussed above have provided an appropriate setting for
persuading employers to test and adopt telework. One (or a combination) of 4 main
business factors are typical of the primary reasons why many businesses choose to adopt
telework:

1. Office space savings. Depending on the fraction of the company's workforce engaged
in telecommuting, and the frequency with which they telecommute, companies have
discovered that they can save as much as half of the office space they would require in
a traditional work setting. For example, an advertising agency in the Los Angeles area
built a new office building that was sized to accommodate no more than 60 percent of
the company's staff. The new building had an open form layout primarily conducive to
meetings between staff members or between staff and clients (it has since returned to
a form with more privacy). At least 40 percent of the staff telecommutes on any given
day.

2. Productivity increases. Although one of the primary fears of supervisors is that
teleworkers will have significantly reduced productivity, as compared with their
coworkers, a series of tests over the past 25 years have demonstrated consistently that
teleworker productivity is higher than that of office-bound workers on average. In
individual cases the productivity gains can be as high as 300 percent, although the
average is in the 5 to 25 percent range, depending on the type of organization and the
level of the worker. [The degree of productivity improvement is somewhat correlated
with the salary of the worker; greater productivity increases for higher paid workers.]
The productivity change can be measured not only as higher output, but as more
creative output where creativity is a crucial aspect of the work. Both of these attributes
help increase a company's profitability, adaptability, and flexibility; vital for coping with
changing market conditions.

3. Employee retention or recruitment. Usually, employees who are allowed to telework
feel a greater sense of obligation or loyalty to their employers (again, in contrast to the
expectations of prospective telemanagers). Several impact studies have demonstrated
that employees who are allowed to telecommute are less likely to leave their employer
for another. Many organizations have also discovered that telecommuting can be a
powerful inducement in recruiting new employees. For example, Autodesk, a world
leader in design software and digital content creation, has chosen telecommuting as
one of the primary components of its Future Work Now program for employee
retention.

4. Good citizenship. Although rarely the primary motivator, adoption of telework often
allows the company to demonstrate that it is a good corporate citizen, is forward
looking, and is a desirable place to be employed. In some areas with strict
environmental regulations, such as the Los Angeles, Atlanta, and Puget Sound regions,
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there are additional regulatory inducements to companies that reduce the fraction of
their employees who use cars to commute to work. As traffic, and the air pollution
accompanying it, continues to grow in most American cities this motivation increases
in importance.

There are several other economic arguments for companies to adopt telework. Among
them are: reduced use of sick leave; reduced demand for parking spaces; lowered demand
for retraining; and the ability to establish facilities at lower rents away from urban or
suburban centers. But, even without these additional benefits, companies have learned
that they can enjoy a combination of reduced costs and improved performance annually of
as much as 50 percent of each teleworkers salary, even after including the costs of
supporting telework.

4.64.64.64.6 Who is doing itWho is doing itWho is doing itWho is doing it

The result is that most of the more than 20 million teleworkers expected to be active in the
United States by the end of 1999 work for employers who have made their telework
adoption decisions on the basis of one or more of the four criteria just discussed.
Approximately 70 percent of those employers are small to medium-sized businesses (80
percent of the businesses in the US are very small—with 10 or fewer employees). Table 6
shows the distribution of available telework options by size of firm.

Table 6: Percent of firms offering telework options, by firm size, 1998
Source: Ceridian Employer Services; sampling error ±5%

Company size Telecommuting Virtual teams (intra-
organizational telework)

> 5,000 EMPLOYEES 52% 52%

1,000-5,000 31% 52%

100-1,000 33% 43%

< 100 employees 27% 30%

Some examples may serve to illustrate the variety of options in use. Although the first
telecommuting tests were done with an insurance company in Los Angeles in 1973, using
a group comprising underwriters and claims adjusters, most of the telecommuting
adopted by other members of the insurance industry has been provided for routine
workers. For example, CIGNA’s telecommuting program includes many clerical production
people, not just sales or professional/managerial staff employees. CIGNA’s initial
motivation for its project in 1991 was simply to improve the working environment for its
employees. However, the company soon realized that there were significant business
advantages to this policy. The company lists the following key benefits of the initiative.

•  Enhanced ability to attract and retain employees;

•  Productivity improvements;
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•  Reduced environmental pollution through reduced auto commuting;

•  Reduced employee stress and more balanced work and personal life;

•  Operating/capital cost reduction—the company can grow without proportionately
adding to real estate expense; telecommuting currently saves the company at least
USD24 per square foot in real estate expense. That saving translates into millions of
dollars annually.

•  A survival/continuity aid in emergency situations; for example, CIGNA employees
telecommuted after the 1994 earthquake in Los Angeles rather than risk spending four
hours daily fighting traffic or risking not getting to work at all;

•  An aid in employing disabled people who can’t readily commute;

•  Faster return to work for employees with temporary disabilities.

Autodesk, a leading supplier of PC design software and digital content creation, had
similar motives in creating its Future Work Now (FWN) program. Designed to reduce job
stress and improve employee satisfaction in the high intensity Silicon Valley software
industry, the program includes flexible work hours, telecommuting, and even sabbatical
leave every four years.

Although the program first started as recently as 1996, by mid-1999 half of the company's
more than 3000 employees were telecommuters, and 10 percent of the employees were
telecommuting essentially full-time. Autodesk does not have quantitative estimates of the
productivity changes brought about by the telecommuting. However, one example gives
an indication: the Kinetix division, where the initiative began, continued to meet its rapidly
expanding commerce goals and business volumes without increases either in the number
of personnel or their stress levels.

The FWN program has also served as an effective recruiting tool in the frenetic Silicon
Valley employment environment. Autodesk has a competitive advantage because of the
attractiveness of telecommuting in a region with serious traffic congestion problems.
Furthermore, the existence of the FWN program aids teamwork of Autodesk employees
since they are less constrained by physical separation; team members can be at home or in
any of the company’s many facilities and still work together effectively.

The AT&T telecommuting initiative provides another scale entirely. With annual revenues
of more than USD51 billion and some 126,000 employees, AT&T provides services to more
than 280 countries and territories around the world. Initially, AT&T looked at
telecommuting as one method to meet provisions of the federal Clean Air Act, one primary
objective of which was to reduce air pollution produced by automobiles. The company’s
telecommuting implementation projects began with tests in Los Angeles, California, in
1989 and in Phoenix, Arizona, in 1990. Upon analyzing the test results, AT&T discovered
that telecommuting provided a number of benefits to the company and to its employees.

AT&T then spent almost four years in developing an overall implementation plan and
employee education procedures. By mid-1994 the educational material development was
completed and the company announced a company-wide Employee Telecommute Day on
20 September 1994. When Telework Day finally arrived even the Chairman of AT&T, Robert
Allen, telecommuted from home. After the official inaugural day, the company began
setting up long term telecommuting arrangements with a growing number of employees.
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By late 1998, of AT&T’s 126,000 employees, more than 30,000 (half of the 55,000
managerial and professional staff) telecommuted regularly from their homes.

The company has experienced clear productivity gains by its telecommuting employees,
increased employee retention, about USD500 million in cash flow and about USD 3,000 to
USD 5,000 per person in reduced demand for office space. In fact, AT&T managers
surveyed in 1998 stated that telecommuting is an aid to recruiting , as well as a benefit to
employees. Benefits to employees include greater flexibility in meeting work and family
demands, decreased living expenses (smaller dry cleaning bills, lunch costs, etc.), and
greater feelings of self-empowerment. Benefits to the community include decreased levels
of traffic congestion and its accompanying air pollution (or at least reduced rates of
increase of these), as well as greater participation by AT&T employees in community
activities.

Growth in acceptance of telecommuting has not been confined to the private sector. In
fact, one of the earliest large telecommuting development programs, for the state
government of California, was initiated partially as a means of demonstrating to the
private sector that telecommuting made economic sense. This project, the implementation
phase of which began in 1987, was the culmination of planning efforts initiated in 1980.
Another purpose of the project was to demonstrate that telecommuting was feasible and
attractive for a wide variety of organizational settings and types of jobs. However, the
need to reduce the demand for office space was the trigger motivation for the project.
Ultimately, 15 different state agencies and more than 300 telecommuters participated in
the project. Training of the telecommuters and their managers began in late 1987 with
formal telecommuting beginning in early 1988. The evaluation of the impacts of
telecommuting continued through 1988 and 1989.

By 1990, when the project evaluation was completed, it was clear that the primary goals
had been achieved. In particular, a number of the initial apprehensions and
misconceptions about telecommuting had been resolved or disproved. Table 7 summarizes
some of the results. As of mid-1999 there were more than 12 thousand state employees
who were regular teleworkers, most of them teleworking from their homes.

Table 7: Some conclusions of the state of California telecommuting project

Assumption/Concern Outcome

Productivity of the teleworkers will drop It rose by an average of 9%
Technology costs will be excessive They were negligible, compared with the

productivity increases
Employee loyalty will plummet It rose significantly, as evidenced by the

major reduction in employee departure
rates

There will be no impact on traffic Teleworkers do not use their cars when
teleworking, nor does anyone else in their
households

There will be no impact on the
environment

No car use, no exhaust emissions

There will be an increase in urban sprawl No net effect was detected; some
teleworkers moved farther from their
main work site, as many moved nearer.

Teleworkers will feel left out of the social
activities in the workplace

No detectable effect
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The management burden will increase Direct supervisors felt that their
management efforts were made easier

Although telework is often thought of as confined to what are clearly termed information
industry companies or government agencies, its applicability is much greater. Georgia
Power, with more than 8000 employees, serves as a case in point. In the early 1990s,
Atlanta Chamber of Commerce officials asked Georgia Power to develop a model
commuter efficiency program. Such a program was needed because the city's declining air
quality, specifically ozone, was becoming an issue. With that in mind, Georgia Power
initiated several telecommuting test cases, all of which proved very successful. The
motivation for expansion of the program soon turned to space saving.

Figure 8: Evolution of the telecommuting program at Georgia Power Company
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But as air quality has become more and more of an issue, the company found that
increasing numbers of employees wanted to telecommute, especially during the summer
when so-called “smog alert days” are declared. Until recently, the existing computer
infrastructure hadn’t allowed the company to expand the program. Now the company has
upgraded its entire system to Windows NT and is beginning to expand the use of
telecommuting. Figure 8 shows the growth pattern.

4.74.74.74.7 Barriers and constraintsBarriers and constraintsBarriers and constraintsBarriers and constraints

A common question posed by someone who has recently investigated the nature of
telework is: “if telework is so great, why isn't everyone doing it?” There are several
important constraints and barriers affecting the rate of growth of telework in the United
States and around the world. These are reviewed next.

4.7.14.7.14.7.14.7.1 Cultural barriersCultural barriersCultural barriersCultural barriers

The cultural barrier that is by far the most powerful and important in regulating the rate
of diffusion of telework is tradition. The overwhelming majority of companies, when
queried about their attitude toward telework, answer with words to the effect of: “how
do we know that they're working if we can't see them?” In short, there is an innate lack of
trust between supervisor and employee or an automatic reaction based on long familiarity
with the standards of the industrial revolution. Indeed, contemporary business culture in
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the developed world is based on the industrial model: centralization of resources and
employees. This model is one of the implicit assumptions in most corporate and
managerial thinking.

Although many organizations in the United States talk about the importance of training,
the level of training provided by corporations to their employees is far lower than that
provided to European employees. Typically, when a person in an American company is
promoted, it is usually to a management position in order to achieve a higher salary level.
Generally, the promotion is not accompanied by management training; again unlike in
Europe, the employee is expected to get such training, if any, on his or her own. Most
employees, therefore, do not receive management training. Prompted by their nervousness
about their new responsibilities, these new managers tend to hope that they can retain
control of their new organization unit only if all their subordinates are in the office most
of the time; the “management by walking around” theory.

Consequently, such managers can be severely stressed upon learning of the possibility that
one or more of their employees may soon be working remotely. Since good management
skills are typically not inherited, but must be taught, these managers understandably
become very resistant to such a change. They, like many organizational cultures, are risk
averse.

Therefore, it is vital to the success of telework that prospective telemanagers be given
training in the techniques of remote management. This includes developing one-on-one
negotiation skills, responsive feedback habits, adaptive scheduling capabilities, and
communications skills by other than face to face means.

These factors also apply to the organization as a whole. If the entire culture of an
organization is very hierarchical and centralization-dependent, there is little chance that it
will be successful in adopting telework. If, on the other hand, the organization has a
network structure, or a small number of hierarchical levels, and promotes free interchange
among its employees, then the chance of success of telework in the organization is
relatively high.

The key to success of telework in an organization is the development of high levels of trust
between managers and their employees. This admonition by no means implies a blind
trust; the trust must be based on periodic verification that it is appropriate. The success of
this approach has an interesting side effect: the burden of responsibility in a telework
organization shifts in some sense from manager to teleworker. It is no longer the
responsibility of the manager to be a police officer keeping an eye on the worker to make
sure the work is performed. Rather, the teleworker, having previously agreed with his or
her supervisor to produce the required work, now assumes the primary responsibility for
its performance. This shift in roles is part of the reason why the productivity of teleworkers
is higher than that of their coworkers.15

                                               

15 These assertions are based on years of practical experience on the part of companies with large numbers of
teleworkers and by consultancies such as JALA international that have developed quantitative measures of
the impacts.
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4.7.24.7.24.7.24.7.2 Technology constraintsTechnology constraintsTechnology constraintsTechnology constraints

Information and communications technology available today throughout much of the
world is entirely adequate for the support of much higher levels of telework than are now
being practiced. Yet, technology limitations are often cited by prospective employers of
teleworkers as being either inadequate, or too expensive, or both, to support effective
teleworking.

One of the aspects of this issue has to do with accounting practices rather than
technology limitations. In most companies the accounting system is quite effective in
assessing costs. A telework program usually does involve some additional technology
costs, such as the purchase of modems, telecommunications software, firewalls and
routers, and the like. In fact, once a telework program has achieved operational status, the
primary operational costs have to do with telecommunications charges and technology
maintenance costs. However, accounting systems are much less adept at identifying the
benefits of telework, such as improved productivity and office space demand reductions,
and attributing them to telework.

Still, there can be substantial technology constraints for some types and levels of telework.
In cases where high levels of data transfer must be maintained, such as in complex
engineering design operations, or full-motion, high-definition videoconferencing,
wideband telecommunications may be required. Until the Internet is geared to easily
accommodate these sorts of transmissions, the costs of maintaining them over large
distances could be uneconomical for a company. Furthermore, where a company is very
concerned about protecting its private information, yet needs teleworkers to handle the
information, security considerations may also makes the cost too high. Virtual private
network technology is rapidly adapting to address these concerns but there is still no
single standard for the technology. Companies are basically constrained to use the
technology from a single vendor at this point, thereby limiting their options.

Bandwidth constraints are currently an important factor in the typical telework situation in
United States. Unlike in many areas in Europe, ISDN lines are not standard household
equipment in America. Most home-based teleworkers are restricted to the use of V.90
modems operating at 53 kbps or less. As more and more business transmissions are
carried out over the Internet, and as Web pages grow to contain more complex graphics,
these transmission rate limitations can become more problematic. Added to this problem
is the, possibly more frequent, inadequate capacity of Website servers to handle the
demands placed upon them. The increasing availability of DSL and cable modems will
materially reduce these problems, at least in the locations where they are available. But
universal access to these wideband transmission facilities is still years in the future. That is,
both e-commerce and telework face similar technological challenges.

4.7.34.7.34.7.34.7.3 Legal and regulatory barriersLegal and regulatory barriersLegal and regulatory barriersLegal and regulatory barriers

There are few legal and regulatory barriers to telework in the United States other than
those relating to telecommunications regulation. Those that do exist tend to be local in
nature. The most prevalent barrier is a local restriction on home-based work. These barriers
are usually erected in order to maintain the residential nature of suburban neighborhoods;
zoning laws are enacted requiring that all the buildings in certain areas be residences of
one sort or another and that no commercial establishments can be erected there. The
intent of these laws is to prevent neon signs or similar advertisements appearing in front
of homes and to forbid excessive commercial traffic on residential streets. Strictly
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speaking, the laws also prohibit any form of working at home. For the most part, the letter
of the law is ignored for teleworkers except for cases when a neighbor16 wishes to make
trouble for them.

Since telecommunications are a key element in — and constitute the primary operational
cost of telework, telecommunications regulations can have an effect on telework adoption
rates. This is further complicated by the fact that, in the United States, the Federal
Communications Commission regulates long distance communications while
communications inside each of the 50 states are regulated by state commissions.
Therefore the prices of communications can vary greatly from state to state, depending on
local decisions. Furthermore, while decisions related to telephone technology are usually
made at the state level, cable TV is more often regulated by individual municipalities. So
there can be at least three levels of regulation that affect the price of, or access to,
communications available to a home-based teleworker. Early in 1999 the FCC made a
decision that further muddies the water: it decided that ISP's, since they are concerned
with the Internet, should be considered as long distance carriers even though their primary
reason for existence is to provide local access to the Internet. The implications of this
decision are still uncertain.

4.84.84.84.8 Future developmentsFuture developmentsFuture developmentsFuture developments

It is essentially impossible to predict the future, particularly in an area that is rapidly
changing and subject to a wide variety of influences. Therefore, the following material
should be treated as an exposition of the most likely future course of events; the actual
future will inevitably unfold somewhat differently than what is described here.

Although surveys and forecasts differ slightly, the general consensus of experts in the field
is that there will be at least 20 million teleworkers in the United States by the end of 1999,
most of them telecommuters. The rate of growth of telework is beginning to slow, in
percentage terms, but multiple millions of teleworkers are still expected to add to the total
annually. By the end of 2003 there may be as many as 28 million teleworkers in the US
Figure 9 shows the details.

The most likely future depicted in the figure is based on the assumption that a number of
related trends will continue as they have in recent years. Foremost among these are the
continued reductions in the cost of personal computers and telecommunications, and the
associated growth in adoption rates of personal computers and Internet access by both
businesses and households.

Most of the growth in telework has been among the managerial and professional staffs of
companies and independent contractors. There are exceptions to this, primarily in the
insurance industry (such as the CIGNA case) and in activities such as telemarketing.
Because of the reduced entry costs of telework, as a result of the decrease in ICT costs, the
fraction of teleworkers who hold nonprofessional jobs will steadily increase.

                                               

16 In one case in Los Angeles, a home-based teleworker who also maintained a small recording studio was
forced by the local commercial studios to abandon his practice even though there were no complaints from
the neighbors and there was no significant increase in local traffic.
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Most contemporary teleworkers in the US are home-based. Less than 100,000 routinely
work at telework centers. At least three of every five teleworkers are employed by SMEs.

The proportion of teleworkers who are not telecommuters will also increase as a
consequence of growth in teamwork among distributed organizations and in the
expansion of multiregional and multinational telework-enabled trade. A substantial
portion of this growth will be between the United States and EU member nations but
growth will also expand between the US and several developing countries.

One of the technological imponderables is the rate of diffusion to households of wideband
telecommunications technologies. In particular, the race in this area is between cable
modems and DSL in most urban areas. Already, reports have appeared in the general press
focusing on capacity problems with cable modems when a reasonable fraction of
subscribers attempt to access the Internet simultaneously. In 1999 these problems have
appeared primarily during evening hours and weekends; that is, when traffic growth is
largely unrelated to business activities. However, as the number of home-based
teleworkers grows, the likelihood increases that current cable technology will prove
inadequate. This, of course, poses problems for those companies with large and growing
investments in cable technology.

Access is another central issue in the Internet controversy. Large telecommunications
companies that own significant cable infrastructure (and therefore must pay for its
installation and maintenance) strongly resist demands by ISP's for access to their facilities.
In mid-1999, the primary battle in this respect was between AT&T and AOL. The struggle
occurs both at national and local levels.

Figure 9: Current forecast of teleworkers in the United States.
[Sources: Teleworker forecast by JALA International, Inc. Telecommuting household curve is from (or, in 1999,
extrapolated from) Cyber Dialogue surveys]
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DSL technology does not have the same “channel stuffing” problems as cable since each
of the DSL connections is physically separate (its own pair of copper wires) from the
others. But DSL has other physical limitations in that its message carrying capacity is an
inverse function of the distance of the subscriber from the telephone switch. Furthermore,
in the murky regulatory environment in the US the local telephone carriers have been slow
to move to diffuse the technology among their subscribers.

An associated regulatory issue is the pressure toward distance independent pricing of
voice and data transmissions. Since 20 percent or less of the actual cost of message
transmission is distance dependent — the larger part being allocated to switching and
translation costs — consumers and businesses are both pressing the regulatory bodies to
institute flat rate pricing. Since some of the resistance to adoption of telecommuting or
broader forms of telework is related to the cost of telecommunications — particularly for
teleworkers who live outside the local, toll-free calling areas — such pricing changes
should act to accelerate acceptance of telework.
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5555 Diffusion Enhancement Measures andDiffusion Enhancement Measures andDiffusion Enhancement Measures andDiffusion Enhancement Measures and
ProspectsProspectsProspectsProspects

This chapter focuses on the public policy initiatives that relate to the continued
development of electronic commerce and new ways to work in United States. Public policy
at almost all levels of government can affect the adoption rates of both of these
technology applications.

5.15.15.15.1 The Policy BackgroundThe Policy BackgroundThe Policy BackgroundThe Policy Background

5.1.15.1.15.1.15.1.1 NationalNationalNationalNational

The seminal innovation that resulted in development of the Internet was the decision by
the Defense Applied Research Projects Agency (DARPA — an agency of the US Department
of Defense) in the late 1960s to develop a communications network that would be
essentially impervious to a nuclear attack. The central concept to that development was
that of splitting messages into individual packets, each packet containing the address of
the intended recipient and the sender, and sending them by whatever route was readily
available at the moment. The ability of a message to go from point A to point B did not
depend on the existence of a specific communications path; if one intervening
communications node was inactive, the message could go forward via an alternative
route. Although initially confined to communications among the defense agencies and
universities, the ARPANET was transformed into the Internet within the past decade.

Probably the most important overall policy action at the national level in the 1990s is the
National Information Infrastructure (NII) initiative promulgated in 1993 as a cooperative
venture between the public and private sectors. Its primary purpose is to accelerate
development of the hardware, software, networks, and systems needed to provide the
world’s best information access to ordinary Americans. The NII can be viewed as three
layers of functions: applications, services, and bitways, as shown in Figure 10.

Applications are information technologies that can be used to accomplish tasks across
a range of application areas.

Services provide the building blocks for applications and provide the interfaces for
displays, sensors, and other input/output devices. For example, a library retrieval
system would require at least two services to complete an information exchange: a text
search service and a file transfer service.

Bitways, or physical infrastructure, are the “data pipes”, the cable, fiber optics, and
other means of transmission, plus controlling software to transmit data from one place
to another.

Although the national information infrastructure is not directly associated with specific
federal funding, it has had an impact on funding decisions by many federal agencies. The
primary impact of the initiative was to raise public awareness on the need for a
comprehensive infrastructure that could materially aid the country's growth into the
information age.
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Figure 10: Structure of the National Information Infrastructure initiative.

Source: US National Information Infrastructure Report

The Telecommunications Act of 1996 was the first major overhaul of telecommunications
law in almost 62 years. The goal of the law was to let anyone enter any communications
business and to let any communications business compete in any market against any
other. In particular, the act authorized the Federal Communications Commission to create
fairer roles for competition in this new era. The FCC was to act to open up local phone
markets, increase competition in long distance telecommunications, and a variety of
related steps. As of mid-1999, however, the results are mixed. Although some competition
is finally becoming apparent in selected urban markets, the promise of the law is far from
fulfilled.

The federal government has also played a role in the establishment of telework programs
for federal employees. The Flexiplace initiative was begun by the Office of Personnel
Management and transferred to the General Services Administration in 1995. By mid-1999
more than 25,000 federal employees were teleworking, some of them at telework centers
established by the government in the Washington, DC region. The General Services
Administration also had a role in the use of electronic commerce, particularly in the
development and application of EDI techniques for federal purchasing.

Over the past decade federal agencies, notably the Department of Transportation and the
Environmental Protection Agency, have produced positive reports on the possible impacts
and future of telecommuting. In 1985 the National Academy of Sciences also produced a
report, entitled Office Workstations in the Home. However, there has been little direct
federal funding of telework research17 or for implementation of telework in other than
federal agencies. Furthermore, most federal policy initiatives (other than the reports just

                                               

17 The initial test project in 1973 and a later review of telecommuting; both projects were small (less than
USD100 thousand) and funded by the National Science Foundation.
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mentioned) that have had an impact on the adoption rates of telework have been
negative. For example, there are federal subsidies and tax breaks to employers for
employee parking. There are federal and state subsidies for car and vanpool efforts. There
are federal subsidies for road building and other transport-specific ventures, particularly in
congested urban areas (even though more—or wider—roads tend ultimately to further
increase congestion by attracting more motorists). Automobile fuel costs far less to the US
consumer than in almost any other country in the world. In short, most federal laws and
regulations are either neutral or hostile to the development of telework in the US.

There are no equivalent subsidies or incentives for telework-related activities. Although the
Internal Revenue Service has recently relaxed some rules for deduction of home office
expenses it is still very difficult to get any sort of tax break for home-based work. The
Clean Air Act. The responsibility of the Environmental Protection Agency, has proven to be
a weak tool for promotion of telework, since telework is usually seen as a method of last
resort by most local and regional enforcing agencies and has not been forcefully promoted
by the EPA.

In July 1997 the White House issued a report “A Framework for Global Electronic
Commerce” that elucidated five major principles:

1. the private sector should lead;

2. governments should avoid undue restrictions on electronic commerce;

3. where government involvement is needed, its aim should be to support and enforce a
predictable, minimalist, consistent and simple legal environment for commerce;

4. governments should recognize the unique qualities of the Internet; and

5. electronic commerce over the Internet should be facilitated on a global basis.

A variety of issues was covered in the report, including: customs and taxation; electronic
payment systems; the development of a uniform commercial code for electronic
commerce; the protection of intellectual property; privacy; security; telecommunications
infrastructure and information technology developments; content on the Internet; and
technical standards. One crucial statement was included in the background section:
“knowing when to act and — at least as important — when not to act, will be crucial to
the development of electronic commerce.” So far, the government has adhered to the
principles in the report by, for example, instituting a moratorium on taxation of the
Internet.

Some other federal initiatives are more controversial. In particular, the current ban on
export of high-quality encryption software has met with considerable resistance on the
part of the software industry. The federal position is that all high-quality encryption
software should have a “back door” by which law enforcement agencies could intercept
and decrypt encrypted messages. The rationale for the position is that otherwise law
enforcement agencies would be unable to successfully intercept the message traffic of
lawbreakers such as spies and illicit drug traffickers. This issue has escalated to the
international scene since other governments have similar positions.

In summary, federal policy for both e-commerce and new ways to work, at least for
activities beyond infrastructure development, has been largely laissez faire. This may not
be all bad news; such a stand has also avoided interference in normal market actions that
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tend to increase the rates of growth and acceptance of both e-commerce and new ways to
work.

5.1.25.1.25.1.25.1.2 State, regional and localState, regional and localState, regional and localState, regional and local

One of the major principles in the US Constitution is that of states’ rights. Specifically,
individual states of the United States have the right to maintain their own laws and to
have their own constitutions as long as they do not conflict with the US Constitution.
Among the impacts of this is that there are federal laws governing interstate commerce
and state laws governing commerce within the individual states. There are regional and
city-specific laws as well.

Consequently, each state has its own Public Utilities Commission, or equivalent regulatory
body, that regulates telecommunications, electric power networks, air, train, rail, and road
commerce, among others. Although the FCC can act to increase competition among the
long distance carriers, the cooperation of state commissions is also required to increase
competition locally. Since state commissions set the tariffs for new telecommunications
technologies such as ISDN and DSL, rates for these services can vary widely among the
states.

The picture becomes even more complicated in the case of Internet access via cable. Most
cable franchises in the US are regulated by agencies of city governments. Thus there is yet
another regulatory layer for a cable provider to cope with in order to offer ISP service on
its cable system. Compounding the difficulty is the desire by the cable provider to maintain
its own ISP service, as against the desire of other ISPs, such as AOL, to have access to the
cable service. In Los Angeles, for example, this struggle was going on as this report was
written (AOL appears to have lost).

Over the years, state and local governments have aided the development of telework with
a number of initiatives. These have included the promulgation of air quality regulations
that require employers to reduce employee use of automobiles by means of a number of
alternatives, including telework. Furthermore, state and local governments, particularly on
the West Coast of the US, have shown great initiative in mounting telework demonstration
programs. The first of these was begun by the state of California, followed by the states of
Arizona, Washington and Oregon, and the city and county governments of Los Angeles.
While most of these projects were confined to the government employees, the state of
Washington project included private corporations such as Hewlett-Packard. Several states
have enacted laws requiring state agencies to include telework either as part of their work
options or in their disaster preparedness planning.

There have also been many attempts to enact tax incentives for telework in many states.
California legislators have introduced various incentives since the early 1990s. The
proposed incentives have included tax credits, rebates, prohibitions, and grants to
nonprofit organizations. However, with one exception—in Oregon—none of these
initiatives has been enacted into law.

Nor have any states or municipalities enacted laws restricting automobile use like those in
Singapore, where the privilege of urban center driving is accompanied by a very
substantial annual fee. Furthermore, most urban zoning laws require that new
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construction include multi-car parking space for each dwelling18 as well as roads wide
enough for on-street parking.

5.25.25.25.2 ConclusionsConclusionsConclusionsConclusions

The following is a summary of the conclusions reached during the preparation of this
report. Many, but not all, of the conclusions are specifically mentioned (although
rephrased) in the body of the report.

5.2.15.2.15.2.15.2.1 GeneralGeneralGeneralGeneral

•  Reliable data on either e-commerce or new ways to work are very hard to find. Most
data publicly available are devoid of statements about assumptions, sample
parameters, errors, and the like. The incredible rate of growth of Internet-related
business activity, coupled with the reluctance of the players to release details, makes
quantitative analysis—well, exhilarating.

•  Non-governmental organizations, particularly standards bodies, are working intensively
to provide the technical-protocols for more effective e-commerce and telework, with
significant results due in the next two years.

•  Most of the impetus for development of e-commerce and telework has come from the
private sector.

•  State public utilities commissions and local governments impede the rate of
development of both e-commerce and telework by issuing telecommunications
regulations that vary from state to state and from locality to locality.

5.2.25.2.25.2.25.2.2 e-commercee-commercee-commercee-commerce

•  Interest in e-commerce is already high in the US, in almost every sector of the
economy, and is rapidly becoming pervasive in the business world.

•  The greatest part, on the order of three-quarters, of e-commerce is business-to-
business.

•  The primary deterrent for growth in business-to-consumer e-commerce is the level of
concern for security and privacy of transactions.

•  New, online-only firms are growing in number, including such conservative sectors as
consumer banking.

•  The United States appears to be at least two years ahead of the rest of the world in the
development of electronic commerce.

                                               

18 In Los Angeles the rule is that two off-street parking spaces must be provided for every single family
dwelling plus an additional space for every 93m2 of floor space over 1860m2.
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•  The primary deterrents to international e-commerce, especially among SMEs, are the
bewildering array of documentation required for transaction processing, the
uncertainties in international payment systems and processes, and the reluctance of
consumers in other countries to purchase products online (see the supplemental
report).

•  It is unlikely that companies that have never made a profit and have been in existence
less than a decade can continue to enjoy multi-billion-euro stock valuations. The 18th
century “tulipmania” comes to mind.

•  The role of the US federal government in the development of e-commerce has been
relatively minor, with the following important exceptions:

•  Financing the initial development of the Internet

•  Using EDI for federal purchasing activities.

•  Issuing a moratorium on e-taxes until 2001

•  Delaying the general acceptance of strong encryption because of concerns about
its use by drug runners, terrorists, spies, and other undesirables.

•  Revising the telecommunications laws to encourage competition—but with
subsequent court decisions approving mergers acting to reduce competition.

•  The chief innovators/implementers of e-commerce and teleworking appear to be
located along the east and west coasts—plus Texas.

5.2.35.2.35.2.35.2.3 New ways to workNew ways to workNew ways to workNew ways to work

•  The United States appears to be at least five years ahead of the rest of the world in the
development of new ways to work.

•  The large and growing number of US teleworkers is primarily the result of individual
decisions by organizations in both the public and private sectors that teleworking is
good for business (increased effectiveness, enhanced retention/attraction of
employees, and cost reduction as the top three motivators).

•  The current economic climate in the US (excess demand for skilled workers) will act to
increase the levels of teleworking, both for telecommuting (local workers) and national
to international teleworking.

•  State and some local governments have helped promulgate telework by mounting
well-publicized and successful telework programs for their own employees.

•  The federal government has supported telework by developing its own internal
telework policies and by releasing studies of the environmental, energy and
transportation benefits of telecommuting.

•  Federal air quality regulations have had an effect in increasing awareness of
telecommuting in congested urban areas, such as Los Angeles and Atlanta, and have
triggered some municipal demonstration projects. However, subsequent local
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weakening—and federal hesitancy—in application of the regulations has reduced their
impact. Recent reinvigoration of the regulations may reverse the decline.

•  Unlike the European Commission, the US federal government has largely failed to
support research, conferences, or demonstration projects related to telework, with the
exception of a few small research projects in the early 1970s and 1980s, and partial
support of the Telework America series of conferences.

•  Federal, state and local regulations and tax policies generally support and subsidize
traditional work patterns, that is, commuting, at the expense of telework adoption
rates.

5.35.35.35.3 RecommendationsRecommendationsRecommendationsRecommendations

The following are our recommendations for further progress in e-commerce and new ways
to work. Although the recommendations are specific to the United States, they should be
applicable to many other countries. The opinions expressed here are those of the author
and not necessarily subscribed to by other members of the project team.

5.3.15.3.15.3.15.3.1 Awareness raisingAwareness raisingAwareness raisingAwareness raising

The effects of both electronic commerce and telework are profound and pervasive. It is
essential that all citizens have at least some understanding of their implications.

As the information technology infrastructure of the US develops, it is important for
the government to proactively explain its importance through the public media. One
of the prime functions of any government is to raise awareness and help develop informed
discussion, if not consensus, among its citizens. Yet most federal agencies appear to be
deficient in public-awareness raising, seeming to consider advertising and promotion as
listed somewhere among the deadly sins. The government frequently makes proactive
policy statements, such as announcing the National Information Infrastructure initiative,
the Emerging Digital Economy project, or the federal Flexiplace program, then fails to
follow up with a succession of further exhortations.

Each federal agency should have a program in place by the end of the year 2000 to
explain repeatedly to Congress and the public how e-commerce and telework are—or
are not—in its best interest and in the best interest of the public it serves.
Furthermore, the Departments of Commerce and Transportation and the Environmental
Protection Agency should have specific outreach programs to vigorously encourage
teleworking.

In addition, an interagency commission should be formed with the explicit mission to
explore and implement ways in which each agency can contribute to public
understanding.

5.3.25.3.25.3.25.3.2 EducationEducationEducationEducation

It is imperative that government act in the best interest of all its citizens by
intensifying its efforts to improve educational standards and to increase emphasis
on learning 21st century survival skills. The quality of a country’s education system
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determines the country’s future. Although it is often said that ten-year-olds know more
about the digital economy than do their parents, the fact is that a substantial fraction of
the population—of all ages—is “behind the curve” in its ability to adapt to an intensively
digital world. Furthermore, as demonstrated in a federal report,19 the gap between the
information haves and the have-nots is widening.

It is clear from the activities and results summarized in this report that the digital world is
upon us and is not about to go away. At the federal level implementing this policy may
merely mean some shifts in emphasis and in strengthening such areas as the science
education support of the National Science Foundation.

At state and local levels, it is clear that these skills need to be taught in every area from
kindergarten to adult education programs. For adults who are the victims of “structural
unemployment” the task is by no means simple, but it is necessary nevertheless. Because
of the continuing acceleration of change in the workforce, the acquisition of fundamental
skills (logical reasoning, problem formulation, problem solving, mental flexibility) is vital to
the continuing development of the workforce.20 Many school systems, colleges and
universities are already working toward these goals, so our only advice is: work harder and
more effectively.

Possibly the most important area is in what has long been called “continuing education”:
something we all should do but rarely get around to. Here, the private sector may be
taking over the primary educational role (for example, the many self-instruction, CD-ROM-
based Microsoft Certified System Engineer programs and the like). In cases like the
example, there is a well-defined educational product, certification, and a well known
demand for skills—independent of the particular desires, biases, or whims of local school
boards. Perhaps this mode of education will grow to surpass and make obsolete the
traditional public school system, but that discussion is beyond the scope of this report.
Nevertheless, a fundamental 21st century certification requirement is a certified ability to
think logically and quantitatively.

American employers are notorious for spending far less time on employee training than
their EU counterparts. High tech industries tend to support graduate education for their
professional staff, at least in the form of tuition reimbursement. But, for the most part,
employees are left to their own devices to augment their education. One side effect of this
is the surge in demand for workers from other countries (i.e., teleworkers and short-term
immigrants) to fill the demand for high-tech skills at low cost. This can be good news for
the foreign workers and bad news for the US citizens. One approach to resolving this issue
is to require American employers to provide certain minimum levels of training for all of
their employees, but this argument has so far failed to prevail in Congress.

                                               

19 Falling Through the Net: Defining the Digital Divide. Washington, DC: Department of Commerce, National
Telecommunications and Information Administration. www.ntia.doc.gov/

20 That glorious day when the machines take over and we are put on perpetual holiday seems as far away as
ever to this author.
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5.3.35.3.35.3.35.3.3 Pilot programmesPilot programmesPilot programmesPilot programmes

State and local governments have mounted successful telework programs for their own
employees—and in some cases those of other government agencies and private
companies—and published their results for all to see. These have invariably helped increase
awareness of telework and provided facts to refute arguments against it.

Federal funds should be allocated to all of the urban regions to develop more such
programs, preferably ones with participation from both public and private sector
organizations. Currently, the funds available for such purposes come from gasoline tax
receipts doled out by the Department of Transportation; their allocation is usually decided
by people who have little understanding of, and less sympathy for, the benefits of
telework. Therefore, the federal government should set up a specific structure for telework
demonstration programs that include telework-educated program managers and proposal
evaluators.

A well-designed telework demonstration program should include at least one year of
active evaluation of the teleworkers, preceded by a one-year planning, design, marketing
and training program. Therefore, demonstration projects should be at least two, and
preferably three, years in length, should be followed by at least a one-year results
dissemination period, and should begin as soon as possible. Priorities should be placed on
the urban areas with the most severe air quality and/or traffic congestion problems.

5.3.45.3.45.3.45.3.4 StandardsStandardsStandardsStandards

Uniform e-commerce transaction standards should be developed. Standards can be
either grease or sand to the gears of progress. To the extent that they promote broader
and/better application or lower costs of whatever is being standardized they are good. To
the extent that they impede progress toward those goals they are bad. Electronic
commerce has had a well-developed standard in EDI. However, because the cost of its
implementation was high, its use was generally limited to large organizations; the smaller
producers were left out. XML has the potential to move EDI to the Internet and to provide
more universal access, but it is far from standardized as of this writing, although both
national and international non-government standards groups are hard at work to correct
that. They should be encouraged to persevere in their efforts.

Software quality standards should be developed and enforced. Commercial standards
also have been recently revised in the US, largely to the benefit of software suppliers and
the disbenefit of consumers. The current revision of the Uniform Computer Transactions
Act (UCITA) should ensure a continuing flow of buggy software to computer users
worldwide who will have little recourse against the manufacturers. This should be stopped
immediately but will probably have to go through years of challenge in the courts before
redress is obtained.

Much more needs to be done to protect personal and commercial privacy and
security while allowing detection and prosecution of e-criminals. Much has been said
already about encryption standards and related security issues. It is very important that
these issues be resolved at the international level if e-commerce—or even international
telework—is to flourish. International standards bodies are already at work on encryption
standards (mostly focused on who should have access to the keys and under what
circumstances) and their deliberations should proceed apace.
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One of the means by which organizations can reduce telecommunications costs is by
moving traffic from the Public Switched Telephone Network (PSTN) to the Internet. Since
maintenance of security is often an issue in this decision, many organizations prefer to use
virtual private networks (VPNs) to carry their Internet messages. The problem lies in the
fact that there are no VPN standards; consequently companies must use the same
proprietary VPN services for all of their branch offices and teleworkers—reducing
competition. Although work on developing standards continues, it should be accelerated
so that VPN access becomes widely available and competitive by 2002.

International accords on trans-border work flow and compensation should be
developed and adopted. The failure to address labor standards issues may become a
major deterrent to the spread of telework. What may be considered exploitation in country
A might be considered a bonanza in country B. Whose standards should prevail? If an
employer in country C violates the standards for a teleworker-employee in country D, who
is punished and by what mechanism? These and related issues apparently have not been
addressed by any international standards body.

5.3.55.3.55.3.55.3.5 Telecommunications policy and pricingTelecommunications policy and pricingTelecommunications policy and pricingTelecommunications policy and pricing

The intent of the 1996 Telecommunications Act was to increase competition at the local
and long distance levels. Ensuing events, particularly the rash of mergers among “baby
Bells”, as well as the failure of either major price reductions or improvements in services to
appear, have caused considerable doubt as to the Act’s efficacy. The rapid increases in
interest in the Internet have caused market shifts that were likely not envisioned when the
Telecommunications Act was passed. Prices for higher than voice bandwidths vary widely
from state to state—and even within states. Availability of wideband services also varies
widely, even among municipalities—and certainly in rural areas. All of these issues are
compounded when international telecommunications traffic is included in the equation.

Many regulatory bodies are involved in telecommunications pricing, from the Federal
Communications Commission down to municipal cable franchise agencies. There is no
coherent national policy or enforcement mechanism to provide a set of pricing and access
standards. Rather, city councils and state public utility commissions are free to set
whatever pricing guidelines they feel are appropriate. The result is that wideband
telecommunications services are less widely available in the United States than they are in
Europe and elsewhere.

This situation must be changed. Telecommunications pricing, availability and access at
some minimum level of bandwidth suitable for the Internet should be uniform
throughout the country.

Unfortunately, the central issues are political and jurisdictional; hence not readily solvable
in short order. The initiative for more uniform practices is not likely to be taken by the
telecommunications companies themselves, based on recent events, yet there appears to
be no other organizations with national scope as well as pervasive local presence. In fact,
American antitrust laws may prevent them from working in concert. Congress took years
to produce the current Telecommunications Act and does not seem likely to repeat the
effort in the near future. What’s left is a grassroots campaign mounted by consumers, not
entirely impossible given the activities and activists on the Internet.
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5.3.65.3.65.3.65.3.6 IncentivesIncentivesIncentivesIncentives

The primary incentives needed to encourage the growth of e-commerce within the
US are a lack of disincentives. That is, maintenance of the current situation. The one
imponderable lurking in the future is the taxation issue: what, if any, agencies will be
allowed to tax e-commerce?

Still, there is the clear possibility that large, Internet-based businesses may out-compete
small, local businesses, often by price competition but also by having a wider array of
products and services. There is the alternate possibility that many small-Internet based
businesses can successfully outmaneuver their larger competitors. But a primary
characteristic of SMEs is a lack of capital. Therefore, it might be in the best interests of the
country—in order to maintain a balance between large and small business—to subsidize e-
commerce developments for SMEs, such as by preferential low cost loans from the Small
Business Administration—accompanied by suitable levels of business/technology training.
We recommend that the SBA investigate the possibilities of such a venture within the
next year.

A somewhat similar situation exists for telework. Many state legislatures, particularly on
the West Coast, have introduced bills providing incentives of one sort or another to
increase the rate of acceptance of telework. To the best of our knowledge only one such
bill was finally passed and enacted, with unknown consequences. More important are
the incentives, including parking subsidies, for workers to continue driving alone to
and from work and the fact that vehicle and fuel taxes and parking costs fail to
compensate for the environmental, health, energy, and economic damages inflicted
by commuting as it is practiced in the US. Gasoline is far too inexpensive in the US.
These commute incentives should be eliminated. One-third of the area of most cities is
devoted to automobile and truck transportation. But direct attacks on these icons of the
American psyche are likely to be counterproductive. The only country we know of that
directly and successfully addresses this issue is Singapore (see the supplemental report)
with its very large duties on private automobiles and bans on most automobile traffic in
the central city.

At the local level, the most desirable incentives are those that give tax breaks for home-
based teleworkers, none of which have been enacted into law. Rather, some local codes
discriminate against teleworkers, lumping them into more general undesirable categories
of home-based enterprises such as certain personal services. The City of Los Angeles, for
example, has passed an ordinance allowing many types of home-based businesses as long
as they do not advertise —but do pay for a business license. This should be encouraged.
Furthermore, as long as Congress enacts tax laws that provide special benefits for certain
interest groups, such as large corporations, teleworkers should receive equivalent
attention since they now exceed 10% of the US workforce.
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