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INTRODUCTION

e-Commerce is growing rapidly. In the United States, online
retail sales increased an estimated 40% from last year (eMar-
keter, 2003a). Online customers are not buying more. Instead,
they are switching some of their purchasing from off-line stores
and catalogs to online stores (Kapadia & Moore, 2002). This is
especially true for holiday shopping. In the United States, on-
line sales are now about 5% of total retail sales and increasing.
Growth is also occurring internationally. For example, Canadian
e-commerce sales increased 59% (eMarketer, 2003b) and Euro-
pean e-commerce sales may increase as much as 67% this year
(Weaver, 2003). The United Nations believes that 1 in 10 per-
sons worldwide has Internet access and predicts that 18% of all
purchases by firms and individuals will be made online by 2006
(UNCTAD, 2002; U.S. Census Bureau, 2003).

By providing quick, convenient access to products, prod-
uct information, and prices, the Web is turning products into
commodities. The ease of use of e-commerce sites is a way to
differentiate a site, increase market share, and enhance a brand
(Manning, McCarthy, & Souza, 1998). Seventy-nine percent of
users named easy navigation as the most important characteris-
tic of an e-commerce site (Lake, 2000). However, e-commerce
sites lose up to 50% of potential online sales because users can-
not find what they want (Cohen & Thompson, 1999; Seminerio,
1998). Poor navigation and slow downloads helped make 83%
of shoppers leave a site (Thompson, 1999) and up to 78% of
shoppers abandon their online shopping carts (BizRate, 2000;
ePaynews, 2003b).

When an e-commerce site is easy to use, sales can increase.
For example, after improving usability, IBM obtained a 400% in-
crease in sales on IBM.com (Battey, 1999; Tedeschi, 1999) and
Digital Equipment Corporation reported an 80% increase in rev-
enue (Wixon & Jones, 1992). By making the products easier
to access, removing unnecessary graphics, and making product

information easier to scan, Liz Claiborne’s Elisabeth.com tripled
the rate at which lookers became buyers (Tedeschi, 2002a).
Thirty-five percent of online consumers said they would buy
more products if the products were presented better on e-
commerce sites (Vigoroso, 2001b).

Competing sites are only a click away. An e-commerce site
that is easy to use can build consumer loyalty (Najjar, 1999).
Loyalty is essential because two of every three sales are made to
consumers who know exactly from whom they want to buy on-
line (ActivMedia Research, 2000). Also, once users start buying
online, they increase the amount of their purchases each year
(ePaynews, 2003a, 2003b; Hansell, 2002).

Process

A good design process can be more important than a good de-
signer. A good design process is driven by the needs and pref-
erences of users, identifies and controls requirements so de-
sign objectives stay consistent, involves users and clients early
and throughout the process, and uses repeating design—user
feedback— improve design cycles to maximize  usability  (May-
hew, chap. 19, this volume). To design efficiently, start with
high-level design and work to low-level design, use tools that
allow you to make design changes quickly and easily, and com-
municate your designs using media that allow users and clients
to immediately understand the user interface (Najjar, 2002).

The following efficient steps for user interface design evol-
ved from many years of performing commercial user interface
design work under significant time pressures. These steps em-
phasize getting high-quality usability work completed in a short
period of time. This work is typically performed by usability
engineers, not by visual designers or programmers.

1. Develop a business strategy—Define the objective for
the site (e.g., generate revenue, drive consumers to the
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brick-and-mortar store, promote the brand). Determine how the
e-commerce site will be different from and better than compet-
ing sites. Because the strategy drives the design, document the
strategy and get it approved by the clients.

2.Define the users—Identify the users, their objectives, con-
texts (e.g., home vs. work), computers, display sizes, display
resolution, browsers, and connection speeds. Design to meet
the needs of the users.

3.Define the functional requirements—Identify and priori-
tize the functions users want on the site. Use tools such as fo-
cus groups, interviews (including interviews with your clients),
competitive assessments, and contextual inquiries to gather
functional requirements. For example, “Registration” may be
a functional requirement. Prioritize the functions using criteria
that include value to the user, differentiation from competitors’
sites, and ease of implementation. Include some functions that
may get low priority, but are essential (e.g., Contact Us). If there
are too many functions for the planned project schedule, move
some of the functions into later projects.

4.Write use cases—Break down the functions into more de-
tailed user tasks. For example, break down the “Registration”
function into use cases for “Show confirmation,” “Edit registra-
tion,” “Remove registration,” and “Show error message.” Priori-
tize the use cases with criteria that include user priority, differ-
entiation from competitors, and ease of implementation. Work-
ing with engineers, identify systems (e.g., databases) that are in-
volved with each task. Use this information to scope the project
and to move some use cases into future projects.

5. Develop site structure diagrams—Using a product such
as Microsoft Visio, draw diagrams with boxes and arrows that
show how the sections and subsections of the application are
organized and named. Review and change the diagrams based
on feedback from the clients.

6.Build interactive mock-ups—To allow clients to give you
feedback on the user interface design, develop an interactive,
hypertext markup language (HTML) mock-up that shows the or-
ganization of the application, the functions on each page, and
how each function works (Najjar, 2000). Show functionality.
Show entry fields, buttons, drop-down menus, hyperlinks, con-
firmation windows, and error messages. Do not show graph-
ics (Fuccella & Pizzolato, 1999) because they distract review-
ers from the functional design and take too long to create and
change.

Do not take the time to create robust, complete, professional
HTML. Instead, use an HTML authoring shell such as Macrome-
dia Dreamweaver. Show fake data. Do not connect the HTML
to actual databases. The purpose of the interactive mock-up
is to show clients how the site may work, not how it may
look. Form follows function (American Heritage Editors, 2000).
Define the functional user interface, then design the visual in-
terface to support it. For example, to identify important func-
tions, use location, size, contrast, color, and shape to get users’
attention.

Conduct iterative design reviews of every representative
page of the mock-up with the clients. Put the interactive mock-
up behind a firewall so remote clients can access it during tele-
conference design reviews, examine it in detail, and show it to
their colleagues. Once the clients approve the first two or three

pages of the mock-up, the visual designers can create their visual
compositions.

Figure 28.1 shows a sample interactive mock-up for a generic
e-commerce site home page. The mock-up shows the organiza-
tion of the site and interactive user functions. It does not include
graphics. The user interface designer can improve the interac-
tive mock-up quickly, easily, and cheaply.

7.Test the usability of the interactive mock-ups—Add graph-
ics to several typical, important, or hard-to-use pathways in the
mock-up. Get representative users and test the usability of the
mock-up. Take this user feedback and improve the interactive
mock-up. Ideally, perform this test–redesign cycle several times
before programmers write a single line of code. That way, the
user interface design drives the programming.

8. Write functional design specifications—To allow the
front-end programmers to do their work, capture an image of
each page in the interactive mock-up and place it into a Mi-
crosoft Word document. List each of the controls on the page.
Then describe how each control works (e.g., default state, avail-
able choices, changes that occur if users are registered, changes
that occur when users performs each action, error messages).
Work with your programmers to make sure you give them
the information they need to bring the design to life. Because
you quickly and cheaply iterated the design based on feedback
from users and clients, the programmers should be able to
do their work right the first time. This technique is very effi-
cient and should prevent the programmers from redoing their
work.

9.Perform user acceptance tests—Perform a usability test of
the final version of the site. Connect the site to databases. Look
carefully at download times and the alignment of images and
text. Because you already iterated the design with representative
users and the clients, this test should go well. Make any needed
changes to the final code, then “go live.”

Other steps you might want to add to the process include
evaluations of competitor’s sites and a usability heuristic eval-
uation or usability expert review of the existing site. After the
site is live, review site metrics (e.g., where users exit the site)
to identify opportunities for improvement.

Design

Designing the user interface for an e-commerce site is very chal-
lenging. E-commerce sites must accommodate nearly all users,
include a significant amount of user interactivity, and still be
easy to use. Major sections to design include the overall page
format (see Tullis, Catani, Chadwick-Dias, & Cianchette, chap. 7,
this volume), navigation, catalog, registration, personalization,
checkout, and customer service. Also, design for multiple lan-
guages and users with disabilities (see Choong Plocher, & Rau,
chap. 16, and Vanderheiden, chap. 15, this volume).

Page Format. Because download time is the biggest
problem with the Web (Graphics, Visualization, and Usability
Center, 1998), design your pages to download quickly. Limit
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FIGURE 28.1. Sample interactive mock-up for generic e-commerce site home page.

your use of graphics and optimize them for the Web. Do not use
plug-ins like Flash (Nielsen, 2000; Ragus, 2000b, 2000c). Do not
use Java. Design your pages to download in less than 10 seconds
(Miller, 1968; Nielsen, 1994, 1997) over a 56K modem because
that is how most people access the Web from home (e.g., Harris
Interactive, 2003; Orr, 2002; Romero, 2002). To do this, limit the
size of each page to 40K or less (Lamers, personal communica-
tion, February 27, 1996, Sacharow & Mooradian, 1999; Sullivan,
1998).

Horizontal scrolling is annoying and makes users work too
hard. Except for a product comparison tool, never require users
to scroll horizontally. Avoid forcing users to scroll vertically on
the home page. However, it is acceptable to put closely related
information (e.g., product details, checkout fields) on a verti-
cally scrollable page (Sacharow & Mooradian, 1999). Put impor-
tant information “above the fold” (above the vertical scroll line)
so users can see it immediately.

To make it easy for users to interact with the Web site, format
the pages so user interface elements are in familiar locations
(Bernard, 2001). As shown in Fig. 28.2, put the return-to-Home
hyperlink in the top, left corner. To make it serve double-duty
as a branding element, use the company’s logo as the hyperlink.
Put global navigation controls for the major sections of the site
across the top of the page (Pastore, 1999). Place local navigation

controls that work inside each major section along the left side
of the page. On the right side or the bottom, left side of each
page, put controls (e.g., promotions) that take users off the site.
Locate the search entry field near the top of the page, on the left
side, below the global navigation controls. Avoid using banner
advertisements, even at the top of each page, because banner
ads do not work very well (Benway & Lane, 1998).

Users need to know what is in their shopping carts. Ex-
cept for the shopping cart page and checkout pages, try to
put a shopping cart summary on each page. In the shopping
cart summary, show the quantity of each item, a short hyper-
linked product name for each item, the price, and a cost subtotal
(Chaparro, 2001; Pastore, 1999; Ragus, 2000a). Also include a
link to the complete shopping cart and a link to check out.
As shown in Fig. 28.2, put the shopping cart summary on the
left side of each page, below the search entry field and local
navigation.

To easily accommodate registered members, include sign-
in entry fields on the home page and a sign-in hyperlink on
every page. Provide a welcome notice (e.g., “Welcome back,
john.doe”) inconspicuously near the top of the home page so
registered users know they are recognized and are receiving
member benefits such as express checkout. Be sure to put a
“Contact Us” hyperlink on every page, perhaps at the bottom.
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FIGURE 28.2. Sample interior page for e-commerce site.

A good way to get new, loyal users is to put at the bottom
of each page a link to a simple referral form in which users
need to enter only sender and receiver e-mail addresses (e.g.,
ImageExchange.com’s “Tell a Friend”; Reichheld & Schefter,
2000). E-commerce users are very concerned about providing
their personal information online. To reduce this concern, pro-
vide links to the privacy and security policies at the bottom
of every page, but also show the links more obviously where
users are entering private information in the content area of the
registration and checkout pages (Stanley, McCarthy, & Sharrard,
2000).

Design the user interface to encourage purchases. On the
home page and the first page of each major section, include a
promotion for a product that will appeal to most of your vis-
itors. Select a moderately priced item that was reviewed very
favorably by consumers. Show the product name, image, short
description, price, a “Put in Shopping Cart” button, and a link
to the complete product description page.

Navigation. To make it easy for users to move through
your site, design navigation that is simple, intuitive, and obvious.
Put the navigation controls in the same locations on each page.
Use navigation to tell users where they are, how they got there,

and where else they can go (Fleming, 1998). This is especially
helpful to users who arrive at the page not from the home page,
but via a search or hyperlink. Provide “breadcrumb” navigation
on the site (Rogers & Chaparro, 2003). Breadcrumbs are small,
hyperlinked page titles at the top of each page, usually above the
title of the current page. These hyperlinks show the page titles
users came through to get to the current page (e.g., Home >
Men’s  Apparel  >  Shirts).    Like       the breadcrumbs  dropped
by Hansel and Gretel (Grimm & Grimm, 1999), the bread-
crumb navigation controls allow users to easily retrace their
steps.

To make the site more inviting, provide up to seven intu-
itive names for the major sections of the site. Familiar names
will make it easier for users to quickly browse through the site
to a desired product. These names serve as the global naviga-
tion controls. Design the navigation so users can browse to any
product in five clicks or less (Tracy, 2000). It may be better to
provide more category names at each level (a broad design) than
to provide more levels to click through (a deep design; Selingo,
2000). Also provide specialized browse functions to meet user
needs. These specialized browse functions can include prod-
uct ensembles (e.g., EddieBauer.com “Coordinating Sets”), sug-
gested gifts, holiday specials (e.g., RedEnvelope.com special
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FIGURE 28.3. Sample search results page.

occasions), discounted products, and brands (e.g., Target.com’s
“Shop by Brand”).

Search is an extremely important navigation technique. In
one study (eMarketer, 2001), 43% of users said that search
was the most important online shopping feature. Unfortunately,
many e-commerce sites do not design, maintain, or even eval-
uate their search functions (Hagen, Manning, & Paul, 2000).
One study (Gunderson, 2000) found that 42% of e-commerce
sites had inadequate search functions. Another study (Nielsen
& Tahir, 2001) found that 36% of the time users could not find
what they were looking for when they used the search function
on 25 e-commerce sites.

To improve search, use meta-tag tools (e.g., Dynabase and
Spectra), thesauruses, alternate spellings, and database search
engines (e.g., EasyAsk, Fact City, iPhrase, Mercado, and Requi-
site Technology; Guernsey, 2001). For example, the advanced
search function on TowerRecords.com allows users to misspell
search  words  (e.g.,  enter  “beetles”  and get “Beatles”) and to  enter

various information (e.g., title, cast/crew, film category). The
Tower Records search engine doubled the rate at which users
made purchases (Guernsey, 2001). Allow users to search by
product name, product category, brand, model/item number,
and price (Consumer Reports, 2003). To make the site conve-
nient for users, always try to get the most relevant hits in the
first page of search results. As Fig. 28.3 shows, on the search
results page display the searched-for keywords and allow users
to perform another search, refine the search results, and sort
the search results using helpful product attributes such as price
or size (e.g., NetGrocer.com).

Catalog. Make it easy for users to see products. Never re-
quire users to register to see the product catalog. Avoid requiring
users to select a city or enter a ZIP code to see a product catalog
(e.g., Lowes.com). Instead, try to let users get directly into the
product catalog without performing extra steps. To make it easy
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for users to browse for products, organize the product catalog
the way users expect the products to be organized (e.g., orga-
nize clothing by gender). Because users only look at the first
two or three pages of a list of products, allow users to narrow
down a long list of products by using filtering tools (Nielsen &
Tahir, 2001). For example, allow users to reduce a list of shoes
by showing only a particular shoe size or style.

On each product page, show a small image of the product
and provide a link to a larger image. This technique reduces
download times for product pages and increases buying rates
(Millard, 2002). To avoid frustrating users, show only products
that are in stock. If you cannot do this, clearly identify the color
or product versions that are out of stock. If you cannot check a
product’s inventory status until users try to put it into the shop-
ping cart, tell users the product is out of stock, when it will be
in stock, suggest an alternate product (e.g., same size shirt in
different color), and offer to send an e-mail note to users when
the product is available. To prevent user confusion, never allow
users to put out-of-stock products into the shopping cart. When
users put a product into the shopping cart, update the cart sum-
mary on the page and provide a dialog window with a message
such as “You successfully put the product into your shopping
cart.” In case users prefer to make a purchase later, provide a
link on the product page to move the product into a wish list.
Also, to improve sales, provide a link that allows users to e-mail
the page to someone else who may purchase the product. Show
one related cross-sell and one more expensive “up-sell” product
on each product page. To give users the information they need
to make a purchase decision, try to show a shipping cost for the
product (e.g., Costco.com).

Because 34% of users say a product comparison tool in-
creases the chances they will buy from a site (eMarketer, 2001),
allow users to select and compare products side by side on
important, differentiating features (e.g., eBags.com’s compare
selected items tool in Fig. 28.4). Do not limit the number of
products that can be compared. Provide links from the compar-
ison back to each product’s detail page. Make it easy for users
to remove products from the comparison.

To make the site more helpful, interesting, and “sticky,” con-
sider providing expert and customer reviews. Allow users to
enter comments on products.

Finally, because gift certificates are very popular, include
them in the product catalog. Allow customers to e-mail gift cer-
tificates and to mail plastic stored value gift cards. Gift certifi-
cates can be very profitable because about 15% of gift certifi-
cates do not get redeemed (Tedeschi, 2002c).

Registration. The more streamlined the registration
process, the more likely users will register and buy (Agrawal,
Arjona, & Lemmens, 2001). Even when they are on it, most users
will not read or complete the registration page, and one-half the
users leave on each succeeding registration page (Sacharow &
Mooradian, 1999). To reduce the number of user entries and
to make it easier for users to remember their sign-in names, re-
quire users to enter only an e-mail address and a password. Ask
users to make explicit clicks on check boxes to give permission
to send e-mail notifications (e.g., sales, new products; Charron,

Bass, O’Connor, & Aldort, 1998) and to leave a cookie (e.g.,
“Remember me when I return”). Provide a link to the privacy
and security policies. Also, because users have trouble entering
their e-mail addresses correctly (Rehman, 2000), provide a sam-
ple, correct e-mail address (“For example: john.doe@aol.com”).

Gather other user information several ways. Instead of re-
quiring users to register before checking out, let unregistered
users enter shipping and billing information during checkout.
At the end of checkout, tell users the benefits of registering (e.g.,
quicker future checkouts, personalization, order history, wish
list, sale notifications), ask users to register, retain the check-
out information for registration, and ask users to provide only a
password (Nielsen, 1999). To get more demographic and mar-
keting information later, pop up optional, quick, one-question,
multiple-choice surveys (e.g., gender, preferred products) when
registered users revisit the site or when users complete the
checkout process. Space out the surveys by several weeks or
months.

Give users control of their personal information. Allow users
to edit the registration information and to unregister. For secu-
rity reasons, never show the entire credit card number; show
only asterisks and the last four digits.

Personalization. Personalization takes the user’s reg-
istration information, purchase history, and browsing history,
then tailors the user interface. Personalization is very powerful.
It can provide a more compelling user experience, reduce an
overwhelming number of choices (e.g., reduce news stories to
only categories that interest the user), and lead to higher conver-
sion rates, more repeat visits, greater loyalty, and stronger brands
(Agrawal et al., 2001; Cooperstein, Delhagen, Aber, & Levin,
1999; Reichheld & Schefter, 2000; Viant, 2000). A customer
must buy from a site for two or three years for the site to re-
coup the cost of acquiring the customer (Reichheld & Schefter,
2000). Personalization can help make this happen.

Personalize the news stories, promotions, tools, and other el-
ements of the user interface (e.g., My Yahoo! at my.yahoo.com).
One site (BirkenstockExpress.com) lets users see the shoes
that are available in the users’ size, price range, style, color,
or material. Another site (LandsEnd.com) lets users build vir-
tual mannequins for trying on clothes and getting style advice.
Figure 28.5 shows the Lands’ End personalized virtual model.
Also, to make them more effective and less annoying, person-
alize the e-mail notifications that you send to registered users.
Send notifications for only products and services that interest
each registered user.

Consider providing a way for users to be part of a commu-
nity (e.g., Wine.com’s “Wine Clubs”). This feature may improve
user loyalty, user time on the site, and site revenue. After users
join an online community, offer tailored information, tools, and
message boards.

Checkout. On the shopping cart page, provide users all
the information they need to complete the purchase. Show hy-
perlinked product names so users can link back to see product
details. Show entry fields with quantities that users can change.
Display the price of each product and provide a drop-down
menu of shipping choices with delivery periods and costs (e.g.,
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FIGURE 28.4. Product comparison tool for eBags.com.

“FedEx Ground, 5 business days, U.S. $5.00, Continental U.S.
only”).

Users want cost estimates before entering their credit card
numbers. Fifty-six percent of users stopped checkout when they
saw high shipping costs at the end of checkout (Hill, 2001).
So, compute and display an order subtotal (including accurate
shipping costs, plus taxes if the user is registered) at the bottom
of the prices column.

Allow users to control their shopping carts. Provide links
for removing products, moving products into the user’s wish
list, returning to the prior shopping page, checking out, and a

button for refreshing the cart page. If registered members leave
the site without checking out, automatically save their shopping
cart contents for up to 90 days (e.g., Amazon.com). Figure 28.6
shows the BarnesandNoble.com shopping cart.

In one study (Rehman, 2000), checkout was the reason 40%
of users failed to complete an online order. Twenty-seven per-
cent of users abandoned an order because the site required
them to complete cumbersome forms (Sacharow & Mooradian,
1999). So, as described in the “Registration” section, do not
require users to register before checking out (Rehman, 2000).
Try to put all the checkout fields on a single, vertically scrollable
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FIGURE 28.5. Personalized virtual model from LandsEnd.com. (2003 c©
Lands’ End Inc. Used with permission. Copyright – My Virtual Model
Inc., 2003.)

page. This reduces user confusion and makes it easier to change
the order. To allow users to review and change their selected
products, provide a link from the checkout fields page back to
the shopping cart page. Provide entry fields so registered mem-
bers can conveniently sign in. If the users are signed-in mem-
bers, automatically fill in the checkout fields using the members’
registration information. If the billing address is the same as the
shipping address, do not require new users to enter the same
information again in the billing address fields. Instead, allow
users to click a button near the billing address for “Use shipping
address for billing address.” Then, to keep the user interface
very simple and obvious, refresh the page and show the ship-
ping information in the billing address fields. If the e-commerce
company also has a brick-and-mortar store, provide a check box
so customers on the e-commerce site can elect to pick up on-
line orders at the nearest store (e.g., Sears.com, CircuitCity.com;
Tedeschi, 2002b).

When users make an error or leave empty a required field,
show the checkout fields page, put an obvious error message at
the top (e.g., “Ooops! We had a problem processing this page.
Will you please try to fix the fields that are marked with a red

‘Problem?’”), then above each field that had an error show red
“Problem” text and text that briefly explains what the trouble
was and how to fix it.

Make it easy to take users’ money. Provide easy, safe, and
reliable ways to pay. Design checkout to accept several payment
methods (e.g., credit cards, debit cards, gift certificates, stored
value gift cards).

Twenty percent of users said they stopped an online pur-
chase because they felt the site was not secure (Hill, 2001). Get
the site’s privacy and security certified by consumer groups,
such as TRUSTe or BBBOnLine, and show their logos on the
checkout page. Also, provide links that promote consumer pro-
tection features such as privacy policy, security protection, a
no-questions-asked return policy, delivery guarantees, and cus-
tomer service e-mail response time guarantees (Agrawal et al.,
2001; Rhodes, 1998).

After users enter their checkout information, provide a com-
plete, read-only order summary. If users want to make a change,
provide a “Change Order” button that takes users back to
the single, vertically scrollable, editable, checkout information
page. To avoid forcing users to retype information, retain the
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FIGURE 28.6. Shopping cart from BarnesandNoble.com.

information users entered on the checkout information page.
After the system accepts the order, provide an order confirma-
tion that includes the order number, instructions for canceling
the  order, a link  for  tracking  the  order  and shipment, and
customer service information (e.g., e-mail, telephone number;
Ragus, 2000a). Also, as described earlier, ask unregistered users
if they would like to register. Do not show promotions during

checkout because they take users away from the checkout pro-
cess and interrupt the process of paying.

If a user is signed in to the site, and the user wants to change
the billing or shipping addresses in the user registration, require
the user to enter the user’s password. Otherwise, when the user
leaves the computer signed-in to the site (e.g., via cookie), some-
one else could make purchases with the registered member’s
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payment information and send the purchases to a different ad-
dress.

Customer Service. Customer service on e-commerce
sites is often inadequate. Fifty-five percent of e-commerce sites
do not provide online customer service, such as e-mail, message
boards, and live chat (Martin, 2002; Vigoroso, 2002). Twenty-five
percent of customer service centers could not answer shopper
questions (Gunderson, 2000). Thirty-seven percent of Fortune
100 companies did not answer requests for information sub-
mitted via their Web sites (TechWeb News, 2002). The average
response time to a customer query at 50 sites was 12 hours
(Hirsch, 2002).

Clearly, there is a need for Web sites to improve online cus-
tomer service. Customer service is especially important for e-
commerce sites, where a poor customer service experience can
quickly drive customers to competitors’ sites.

So, design the site to provide outstanding customer service.
On the “Contact Us” page, provide a toll-free telephone num-
ber, e-mail address, facsimile number, and mailing address. The
best support is available 24 hours a day, seven days a week, in
real time (Agrawal et al., 2001; InternetWeek, 2002). So, try to
provide real-time chat with customer service (e.g., Godiva.com
Live Assistance). Real-time chat allows modem users to stay con-
nected to the site while getting help from customer service. Also
provide FAQs (questions and answers to frequently asked ques-
tions) on topics such as checkout, privacy, security, and returns.
Forty-two percent of users said they would buy more online if
the return process were easier (Broadbase, 2001). If the online
site has brick-and-mortar stores, allow customers to return on-
line purchases to the stores. With each shipped order, provide a
preprinted shipping label (and possibly a mailing envelope) so
it is easy for users to mail a return (e.g., Nordstrom.com).

Allow users to cancel an unshipped order. To keep customers
updated, send e-mail notifications when the shipping status
changes. Provide helpful tools such as wish lists, gift registries,
and online order histories. If you want customers to complete a
satisfaction questionnaire, present the questionnaire at the end
of the purchase process, when customers are most ready to
provide feedback (Hirsch, 2002).

Access for Disabled Users. More than one half a bil-
lion people are disabled (United Nations, 2002). In the United
States, 20% of the population experience some form of disabil-
ity (McNeil, 1997; U.S. Census Bureau, 2000). Almost everyone
will experience a temporary disability due to illness, accident,
or circumstance (Martin, 2002; McNeil, 1997).

The Americans with Disabilities Act of 1990 (U.S. Depart-
ment of Justice, 1990; 28 C.F.R. Sec. 36.303; 28 C.F.R. Sec.
35.160) and section 508 of the Rehabilitation Act Amendments
of 1998 (General Services Administration, 2003) require that
electronic and information technology (e.g., Web pages and
software applications) for U.S. federal sites be accessible to
people with disabilities, unless doing so would impose an un-
due burden on the department or agency. Many state and city
governments have similar laws (Williams, 2001). Other coun-
tries and international organizations also encourage or require
accessibility of Web sites (Commonwealth of Australia, 2003;

Department of the Taoiseach, 1999; European Union, 2003;
International Organization for Standardization, 2003; New
Zealand E-government, 2003; Treasury Board of Canada, 2002).

In the United States, accessibility is not required for private,
e-commerce Web sites (Schwartz, 2002). However, accessibility
is good business. By designing your site to be accessible (see,
e.g., Stephanidis & Akoumianakisc, chap. 13, and Vanderheiden,
chap. 15, this volume), you increase the number of people who
can purchase from the site. Plus, the simple designs required for
accessibility often improve ease of use and work well on other
devices such as Web-enabled cellular telephones and personal
digital assistants.

To improve accessibility, use relative (rather than absolute)
font sizes (with style sheets, use percentages of the default
font size rather than exact font size values), provide equiva-
lent alternatives to visual and auditory content (e.g., use ALT or
LONGDESC tags to describe the meaning of an image; Nielsen,
1996; Vigoroso, 2001c). Use client-side image maps with ALT
tags for each image area. Do not use server-side image maps
because they send only image coordinates, not ALT text.

To accommodate users who are blind or color-deficient and
printers and displays that are monochrome, do not rely on color
alone to differentiate objects (Najjar, 1990). Ideally, use high-
contrast black text on a white background. Do not use font
style or size as the only way to communicate information.

To avoid forcing users of screen readers to repeatedly hear
the same major navigation controls on every page, put on every
page a hidden hypertext link with an ALT tag that is “Jump to
Main Content” (Roblimo, 1999). Associate the hypertext link
with an image, such as a single, background-colored pixel, that
appears near the top of every page. Link to the beginning of the
unique content in each page. Sighted users will not notice the
image or the ALT tag, but screen readers will read it for users
with visual challenges.

Screen readers, such as Freedom Scientific’s JAWS (http://
www.freedomscientific.com/fs products/software jaws.asp),
use   the   alternative   text  for  images  and  read  tables  from
left to right one complete cell at a time. This means that users
with visual challenges have to listen to all the navigation control
names in the left column of a layout table before getting to
the main content in the middle column. To allow the screen
reader to more quickly get to the content area of a layout table,
leave empty the first cells in the left navigation control column
and the right promotions column. Use a single column in the
content area. This design technique causes the screen reader
to jump to the main content in the center cell of the layout
table.

For information tables, use row and column headers (TH tag).
Do not use multiple logical levels of row or column headers. If
you must use multiple logical levels, then assign ID attributes to
each column and row header, then for each cell use the HEADER
attribute to call the column and row ID attributes for each cell
(Thatcher, 2001a). To help users understand the purpose of a
table, use the CAPTION tag to identify the table title and the
SUMMARY tag to provide a summary of a complex table. For
frames, provide descriptive NAME and TITLE tags for each frame
because some accessibility technologies read only frame NAME
tags and others read only frame TITLE tags.
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Allow users with cognitive challenges to stop automatic
blinking, moving objects, text scrolling, page updates, or other
elements that change quickly over time (e.g., allow users to
stop text that moves across a page; Solomon, 2000; Trace Re-
search & Development Center, 2003; Vanderheiden, chap. 15,
this volume; W3C, 1999). To allow users with motor chal-
lenges to interact with your site, do not require users to make
fine cursor movements (e.g., selecting small parts of an image-
map; Nielsen, 1996). Make all functions available via keyboard
only.

Carefully use JavaScript, Flash, and Java so the information
they provide is accessible, even when users turn off scripting
and Flash (Sun, 2003b; Thatcher, 2001b). For Java, make sure
users can tab to objects in a logical order, provide helpful alter-
native object names rather than taking the Java defaults, and do
not hard-code colors, font styles, font sizes, lines, borders, or
shadow thickness (Feigenbaum, 2002; Sun, 2003a).

Check the accessibility of your site. Turn off images, scrip-
ting, and style sheets, then interact with the site using only the
keyboard. Use Lynx (a text-only brower available at http://lynx.
browser.org) and IBM Home Page Reader (get a 30-day trial at
ibm.com). Validate the site with Bobby (http://bobby.watchfire.
com/bobby/html/en/index.jsp), the Wave (http://www.temple.
edu/instituteondisabilities/piat/wave/), Lift (http://www.usa
blenet.com/), or some of the other free tools. Evaluate the
accessibility of the user interface via checklists and tests with
representative persons with disabilities (Fain & Folds, 2002).

Multiple Languages. Internet users are four times
more likely to buy from sites that support their preferred lan-
guage (Vickers, 2000). However, more than 70% of the cur-
rent 534 million Web sites are in English, whereas only 8% of
the world’s population (Vickers, 2000) and less than one half
of current Internet users are English speakers (Global Reach,
2003; Vigoroso, 2001a). United States-based e-commerce sites
currently dominate the Web, but by 2004, 50% of all online sales
will take place outside the United States (Schmitt, Cooperstein,
Tong, & Li, 2000).

So, create sites that are globalized and localized. A global-
ized site is culturally and technically neutral. Do not use jar-
gon, symbols, or abbreviations. Do not use streaming media
because users in countries that have narrow bandwidth, such
as China, will not be able to use this technology effectively. A
localized site meets the cultural (e.g., rules for formality, use of
colors, symbols, and graphics), linguistic (e.g., language, format
of dates, direction of text), technical requirements, and busi-
ness practices (e.g., local laws, regulations, shipping, currency,
taxes, payment, and copyrights) of a specific location (Choong,
Plocher, & Rau, chap. 16, this volume). When you create a lo-
calized site, you can create stronger customer loyalty, improve

brand identity and stability, widen your potential client base,
and reduce customer service costs.

Because translated text may take up 40% to 200% of the
space of English text (eTranslate, 2000a, 2000b), create a site
that is built dynamically from databases, design page widths to
be flexible (specify table cell widths in percentages rather than
pixels), and avoid putting text on graphics because you have to
redesign the graphics. Do not use slang, colloquialisms, bold,
or italics because they translate poorly. Be careful with colors
(e.g., black is the color for mourning in the United States, but
it is white in Japan, so white text could disturb Japanese users).
Avoid using images that could be offensive (e.g., the “thumbs
up” image is positive in the United States, but offensive in Latin
America). Use the “accept-language” parameter so the browser
shows the page in the user’s preferred language.

Because users may arrive at a page via a search or link without
going through the home page, provide a way to change the lan-
guage on every page. Do not show choices using country flags
because users may speak a language that is not the dominant
language for the country. Instead, show the language choice in
the language (e.g., “Español,” “Français”; eTranslate, 2000a).

If your site is large and changes frequently, it may be more
appropriate and easier to develop a separate site for each lan-
guage (Vigoroso, 2001a). Most important, perform international
usability tests of the localized versions of your sites.

CONCLUSIONS

To be successful, e-commerce user interfaces must be very easy
to use. To improve usability, follow an efficient, iterative, user-
centered design process. Use proven detailed designs for brows-
ing and searching the product catalog, registering, personaliz-
ing, and checking out of an e-commerce site. Design for acces-
sibility and for multiple languages.
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