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Abstract

As more and more users are getting to use smart phones and tablets due to the ease of use,
portability, and a large range of free applications, organizations that use their websites as a
vehicle to deliver important information to users should revisit their sites to check for any
potential improvement for increasing mobile device users. This paper analyzes mobile readiness
of the American Fortune top 500 company’s websites. The performance of sites for various
mobile devices is measured by several ways that scrutinize an actual page loading speed and 38
technical elements of the sites. Improving a performance of a website can significantly impact a
user experience as well as organization’s potential profit.

Keywords: Mobile Readiness, Usability, Responsive Web Design, Page Weight, Fortune 500
Companies, Websites for Mobile Devices, Mobile Ready Score

INTRODUCTION

Enjoying the continuous improvement and transformation of daily life, people appreciate
enormous value from mobile computing more than ever before. People tend to less rely on the
desktop in their digital media time, and the mobile technology swiftly expands to dominate a
digital usage market, covering 65 percent of all US digital media time in 2015 (Sterling, 2016).
Bezerra, et al. (2015) argued that consumers created great value from mobile technologies and
that consumers from six countries thought mobile technologies could generate the value ranges
from $700 to $6,000. The penetration rate of a smartphone that is fully capable of utilizing most
of Internet services has more than doubled to 77 percent in 2016 from 35 percent in 2011 (Pew

1
ISSN 1923-0265 (Print) - ISSN 1923-0273 (Online) - ISSN 1923-0281 (CD-ROM), Copyright NAISIT Publishers 2018


mailto:joey.cho@csupueblo.edu
mailto:jkim23@aum.edu

w North American Instfute The International Journal of Management Science and Information Technology (IJMSIT)
of Science and Information Technology Issue 26 (Oct-Dec 2017) (1 - 20)

research center, 2016). The sales growth of mobile devices is also phenomenal, showing 1.2
billion units sold worldwide in 2014, which is up 28.4 percent from a previous year (Gartner
Research, 2015). It is not unusual that individuals own more than one phone (Abijith & Wamba,
2013). Recent reports indicate that more than a half of queries or searches are generated from
mobile devices, 90 percent of Facebook users conduct their social networking service activities
via a mobile platform, and that the incremental rate of mobile access is substantially higher than
the one for overall usage (Protalinski, 2016).

Not only does a consumer experience a dramatic shift in usage platform, but also digital content
providers, such as YouTube, Instagram, WallStreet.com, as well as virtual storefronts like
Amazon or many other online retailers, are well aware of the paradigm changes in their
industries. These companies are under great pressure to accommodate an easy access and a
pleasant viewing experience from mobile platforms. Today mobile readiness not only provides a
user with a ubiquitous access to relevant information but also improves communication among
stakeholders and companies. Despite the awareness of business opportunities in the mobile
market, many companies feel their mobile strategy is a challenging and realize usability of
mobile solutions is greatly important for effective user experiences (Venkatesh & Ramesh, 2006;
Adipat, Zhang, & Zhou, 2011; Hoehle, Aljafari, & Venkatesh, 2016).

Since introduction of smartphones and cellular-enabled tablets, there has been a consensus of
erecting special mobile-only sites among web designers and user interface experts by stripping
down and simplifying full desktop versions of web sites. They assumed the demands on mobile
websites were bounded in limited services and functionalities that require less complex
interactions compared to the desktop version of web sites (Lynch & Horton, 2016). However, it
soon turns out that most mobile users want a full user experience from mobile access as the
number of users who consider a smartphone as their primary computing device have grown
significantly. Responding to the growing demand, one plausible approach web developers can
take is to build a completely independent mobile web site from the PC version of the same web
site. This process requires additional resources in computing and networking.

When flashing back to the situation in 1995, 70% of the American Fortune 500 companies did
not even have their own website (Haun, 2012). Today we are unfortunately experiencing the
same history again. Many of these companies are not ready for mobile acceptance yet. A study
tested the dynamic adaptation of viewport for Fortune 500 web sites by using the Google
PageSpeed Insights API test showed 44 percent of the web sites failed (Ewald, 2015). Another
study, through content analysis, revealed that most of these web sites are not even suitable for
delivering information and communicating with customers via smartphone, not to mention
conducting a transaction (McCorkindale and Morgoch, 2013).

In our assessment, we employed a field study approach to be more objective. We collected data
based on the measurements of physical and mechanical elements of the websites to evaluate the
mobile readiness of American Fortune top 500 companies. To this end, we classified the
measurements into three criteria that are recommended for contemporary websites by industry’s
leading designers and World Wide Web governing organizations.

LITERATURE REVIEW
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Despite the increasing number of mobile access, there is no clear standard of mobile interface
and web design. Corporations are seeking either their own proprietary solution for mobile web
presence or none at all. The reason is mainly because the mobile technology is still evolving and
fast advancing so, it is almost impossible to adhere to a well-defined design standard. One of the
pioneering attempts to analyze the mobile readiness was made by McCorkindale and Morgoch
(2013). To assess mobile readiness, the researchers borrowed the five principles from the
dialogic communication theory, which consist of dialogic loop, media access, return visit
engagement, ease of interface, and conservation of visitors. All measuring criteria based on these
principles, however, suggest more relevance to interactivity and communicability of general web
sites. They neither reflect unique features or characteristics of mobile computing environment
nor consider the following three important aspects.

Responsive Web Design

The term ‘Responsive Web Design’ (RWD) was firstly coined in 2010 by Ethan Marcotte in the
magazine, A List Apart. After its introduction, it has greatly changed the web design industry,
and many projects have been developed using this technique (Rekhi, 2013). Recognizing the
phenomenal expansion of mobile devices and their usage, as well as the demand for non-
stripped-down, dumbed-down experience from the users, RWD presented an embedding
philosophy that holds mobile first design and content strategy, and it accompanies a technical
approach as well to make website more adaptable across a variety of computing viewports such
as desktop browsers, tablets, and smartphones. (Lynch & Horton, 2016). RWD is progressively
enhancing a web page for different viewing contexts through coding techniques. In this way
without additional efforts, it may work well in adapting different size of designs for various
platforms out of a single web source. As of today, RWD is considered the most efficient and
effective solution for improved mobile design, specifically regarding a content parity and
prioritization. There are three core technical concepts built around in this approach;

e A flexible image refers to one that will not break the page layout as the browser viewport is
resized. You may achieve this by using Cascading Style Sheets 3 (CSS3) or HTML5.1
picture element.

e A fluid layout refers to a webpage layout that is structured on the units proportional to the
size of the browser window. CSS3 flexible box layout is one of approaches to make a web
page fluid to fit in the viewport. This technique is highly effective in mobile web presentation
because users frequently toggle the viewing orientation between portrait and landscape
modes at their own needs (Hoehle & Venkatesh, 2015).

e Media queries, detecting a viewport size, render a single HTML web source differently
depending on the viewport size for optimal viewing experiences.

Applying these techniques, the figure 1 presents different viewport experiences from a single
shared html source.
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RWD is not just an addition of new technique or extra style sheets to web page code. It is rather
a new design philosophy that offers a richer and more accessible experience to all audience
regardless of the device to access. Consequently, it will be the most important determinant on
user experience on the website from browsing devices.

User Experience, User Interface, and Usability

User experience (UX) refers to the user’s interaction with a product, application, or website,
which essentially is realized through components presented on a web page called user interface
(UD). It is a great challenge for a web developer to bridge the functional gaps between desktop
PCs and mobile devices. In this regard, redesigning Ul components that fit comfortably on a
mobile device’s web browser enhances usefulness or usability of a website. One of early studies
delving on the Ul components specified seven Ul components: Main screen, Toolbar, Uniform
Resource Locator (URL) field, History screen, Multi-windows, Expand/reduce controls, and
other components (Jung, Lee, & Lee, 2009). Yet there has been scarce research about the
relationship between UX and usability; some researchers view that UX is an extension of
usability and more inclusive, whereas others consider usability an equivalent concept to UX
(Rusu, Rusu, Roncagliolo, & Gonzalez, 2015). This equivocality mainly arises from the lack of
consensus on the UX concept from academia. Hence, in this study we used these two terms
interchangeably, and measurement items from these constructs were used indistinctively in our
evaluation of mobile readiness. Usability, on the other hand, has been a main interest from
human computer interface research stream over the last decade. It is viewed as a critical factor in
the evaluation of website’s functionality, and prior studies proposed its definition as below.

Author Definition

ISO 9241-11; The extent to which a product can be used by specified users to
Bevan, Carter & achieve specified goals with effectiveness, efficiency, and satisfaction
Harker, 2015 in a specified context of use.

Nielson, 2012 Usability is a quality attribute that assesses how easy user interfaces

are to use. The word "usability" also refers to methods for improving
ease-of-use during the design process.

Thatcher et al., 2003  Usability is effective as a higher concept of accessibility and is the
satisfied user interface design.

IEEE, 1990 Usability is the ease with which a user can learn to operate, prepare
inputs for, and interpret outputs of a system or component.

Regardless of variants of its definition, the core theme lies on the notion of the ease of using a
target object. In the web context, it refers to the measure of the quality of a user’s experience
when interacting with a website. It is about how to make a website easy, effective, and enjoyable
to a visitor (Felke-Morris, 2016). Many prior studies devoted to identifying the relevant
constructs to usability. For example. Lee, Moon, Kim, and Mun (2015) found that simplicity and
interactivity are positively related to usability. Usability.gov also suggests the following usability
factors affecting the user’s experience: intuitive design, ease of learning, efficiency of use,
memorability, error frequency and severity, and subjective satisfaction. The present study
attempted to narrowly define the aspects of mobile usability to underlying physical and
mechanical user experience on a webpage using mobile devices. In this way, we were able to
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draw more objective assessments regarding mobile usability by excluding an emotional
attachment or pre-occupied impression to the name of a company.

Page Weight

Today a web developer makes a relentless effort to get their website served to mobile users in
seamless way. One of the biggest concerns is about web page weight. Even though a web site is
designed under RWD standards using its core techniques, posting too many oversized image files
is still undesirable and creates some glitches and loading issues (Baturay & Birtane, 2013). For
instance, flexible image technique will resize a big image file fitting into the device’s viewport
width, but it requires to download the image file onto the device before resizing it. That is what
impacts the performance and loading time of a web site. Simply saying, a web page weight is the
size of a web page’s contents including HTML, CSS, script, audio, video, images, etc. to be
delivered to a user’s device. Consequently, the more contents you have in terms of the number
and the size, the heavier page weight and slower displaying on your devices. The importance of
page weight can be viewed from two perspectives; user experience impact and market reach
(Cremin, 2015). Clearly, the heavier your webpage, the longer it takes to load on a customer’s
device, which significantly degrades user experience. Considering the average internet speed on
a 3G connection is around 2.5Mbps, and the average webpage weight of top 1,000 popular
webpage is 14.36 Mbps (Everts, 2014), it will take about 5.744 seconds to load full contents of a
webpage. Many studies report that it only takes 4 seconds for a user to start leaving the website
after waiting for a page loading and presumably less for a mobile user. Yet as the high speed
mobile network rolls out rapidly and expands its coverage quickly, the majority of mobile users
relies on 3G connection (Chambers, 2016), and a slow-start congestion control strategy of
transmission control protocol makes real life load times significantly slower than in a perfect
laboratory conditions. On the other hand, the quality of the website content is another order-
winning factor to attract many browsers though. Balancing a page weight and rich content puts a
great dilemma on the web developer’s shoulder. In addition to waiting time, page weight also
involves usage cost of mobile network. There is nothing like a free bandwidth in reality even
unlimited plan places a limited cap for a data usage plus roaming charges on the out-of-network
connection

RESEARCH METHODOLOGY

To measure the mobile readiness of Fortune top 500 companies, three tools including PageSpeed
Insights, Alexa 1,000 benchmark, and MobiReady were utilized. The first tool, PageSpeed
Insights, provided by Google Inc. analyzes the content of a web page and checks to see if a page
employs common performance best practices measured by the two rules shown in table 1. As
shown in figure 2, the PageSpeed Insights generates a performance score ranged from 0 to 100
points and classifies a site as one of the following three categories based on the score: 1) Good
(88 and higher points): The page uses most common performance best practices and should
deliver a good user experience, 2) Needs work (between 60 and 87 points): The page uses some
common performance best practices but misses some optimizations that may result in a slow
rendering, and 3) Poor (between 0 and 59 points): The page is not optimized and most likely
delivers a delayed rendering. In addition to a performance score, the PageSpeed Insights also
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produces recommendations that can be prioritized and applied to improve a site. Due to the fact
that a user’s network connection speed is different, the PageSpeed Insights only looks attentively
at the network-independent facets of a page performance including the server configuration, the
HTML structure of a page, and its use of external resources such as images, JavaScript, and CSS
(Google Inc., 2017).

Table 1. Two rules used by PageSpeed Insights (Source:
https://developers.google.com/speed/docs/insights/rules)

Rules Items
Speed Avoid landing page redirects; Enable compression; Improve server response time;
Rules Leverage browser caching; Minify resources; Optimize images; Optimize CSS

delivery; Prioritize visible content; Remove render-blocking JavaScript; Use
asynchronous scripts

Usability Avoid plugins; Configure the viewport; Size content to viewport; Size tap targets
Rules appropriately; Use legible font sizes

As shown in figure 3, the second tool, Alexa 1,000 benchmark, benchmarks the company’s
mobile ready score against the distribution of scores of the top 1,000 Alexa sites as measured by
MobiReady. The possible lowest and highest score of a benchmark test is 0.0 (poor) and 5.0
(good) respectively. We notice that majority of the top 1,000 Alexa sites fall between mobile
ready score 3 and 4.

The third tool, MobiReady (https://ready.mobi/), is provided for mobile web designers,
developers, and marketers as a tool to evaluate a website’s mobile-readiness. It utilizes industry
best practices and standards such as W3C standards, Yahoo’s YSlow, and Google’s PageSpeed
guidelines. MobiReady offers several useful reports as shown in figure 4 through figure 6. Figure
4 shows simulated displays of an actual home page in three different screen sizes. Figure 5
shows a page weight in term of bytes and represents if a downloaded page is light or heavy as a
color-coded bar. Figure 6 shows particular webpage test results of 38 technical components. The
test results are identified into three categories — major fails, minor fails, and passes. The actual
meaning of each test is discussed in the next section.

The full list of fortune 500 companies and their websites were obtained from the site of Fortune
500 (http://fortune.com/fortune500/list/). An obtained URL of each company is used as an input
to both PageSpeed Insights and MobiReady. Except for companies, which causes an error while
fetching and analyzing a page, 499 companies’ sites were analyzed by PaeSpeed Insights and
477 were analyzed by MobiReady.
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PageSpeed Tools > Insights

GUIDES REFERENCE SAMPLES SUPPORT
H Mobile | Desktop
Poor
&1 /100

This page is not optimized and is likely to deliver a slow user experience.

n Possible Optimizations

Eliminate render-blocking JavaScript and CSS in above-the-fold content
* Show how to fix

Prioritize visible content
» Show how 1o fix

Leverage browser caching
» Show how to fix

Reduce server response time

» Show how to fix

Minify HTML
» Show how to fix

Optimizations Found

» Show detalls

Figure 2. An example of Google PageSpeed Insights (source:
https://developers.google.com/speed/pagespeed/insights/)

How you Rank

Alexa 1000 Benchmark

# of Sites

You
SCORED

0.64

s
L

mobiReady Score

This graph benchmarks your mobiReady score against the distribution of scores of the top 1000 Alexa sites as measured by mobiReady.
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Figure 3. An example of Alexa 1,000 Benchmark (Source: https://ready.mobi/)

High-tier phone Mid-tier phone Low-tier phone
iPhone X iPhone X iPhone )
Say hello to the future. Say hello to the future. Say hello to the fu

= A =911 -
275 % 667 O 320 x 533 px 25U M .U P

S50 X005 DX

Figure 4. Visualization in different devices (Source: https://ready.mobi/)

Page Weight
._E, .
5094KB -

100KB S00KB

Figure 5. Page weight (Source: https://ready.mobi/)
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! ) ETag Support
{ ) JavaScript Placement
) CSS Measurements

@ Caching Control

CSS Sprites
CSS Import

Internal CSS Directives

@ viewport Meta
. Favicon

. Image Crunch
. Cookie Size
. Redirect Error

. Duplicate Resources
. DNS Lookups

. CSS Expression

. Styled Markup
. Page Title

. Applets

@ mage Al Tag
. Frames

@ v Minimize
. CSS Minimize
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Popups . Stylesheet Placement . Image Map
Inline Javascript @ Gz Encoding @ nout Type
JavaScript Minimize . Empty Image . Valid Markup
Image Specify Size . Table Nested . Charset
External Resources .Taoleg

Figure 6. Webpage test results (Source: https://ready.mobi/)

RESEARCH RESULTS AND DISCUSSION
Page Speed

A basic statistical report on the five test items is shown in Table 2. Page speed in the first column
provided by Google PageSpeed Insights represents the performance of a page for mobile devices.
This column shows a wide range of values from 8 to 100 points with an average value of 53.96
and a standard deviation of 13.59. Further analysis on the distribution of a page speed as shown
in figure 7 and table 3, displays that most companies’ performance falls into middle section
between 30 and 79 points, more specifically, 330 (66.1%) companies that are under 59 points are
marked as a “Poor” and 165 (33.1%) companies that receive between 60 and 79 points fall into a
“Needs Work” category. Only 4 (0.8%) companies that gain 88 or higher points receive “Good”
category. Surprisingly, only a small fraction of Fortune 500 companies are turned out to be
mobile ready in terms of page loading speed. This test result indicates that almost all of Fortune
500 companies have not apply common performance best practices suggested by Google
PageSpeed Insight including optimizing images, eliminating render-blocking JavaScript and CSS,
leveraging browser caching, and enabling compression. It is also highly considered that a low
score is correlated to a slow user experience though it is not always true. Figure 8 proves that
among four technical items — Images, HTML, CSS, and JavaScript - images are used most by
328 companies and JavaScript is the second most used by 136 companies.

Table 2. Basic statistics of technical components

Score by Alexa 1,000 Major Minor
Page Speed benchmark Fails Fails Passes
Min 8 0.36 1 1 12
10
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Max 100 4.03 10 15 34
Average 53.96 1.26 5.74 8.86 23.41
STD 13.59 0.76 1.66 2.578 3.65

POoD

peQN

IOM ®

670 61-0147-0T4¢-0541-0765-05 9-0%L-0L 8-0%)01-88

£
° 2 5 3 3 3z 3 % 3
Number of companies
Figure 7. Page speed of Fortune 500 companies
Table 3. Distribution of page speed
Grade Poor Needs Work Good
88-
Score  0-9  10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-87 100  Total
# 3 8 11 38 110 160 131 33 4 499
% 0.6 1.6 2.2 7.6 220 321 263 6.6 0.2 0.8 100
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Most used components

@!

Figure 8. Most used components in companies’ website

Number of companies
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Alexa 1,000 Benchmark

The second column of table 2 shows a score created by Alexa 1,000 benchmark, which has a
minimum value of 0.36 and maximum value of 4.03 with an average value of 1.26 and a standard
deviation of 0.76. Further analysis of Alexa 1,000 benchmark score as shown in figure 9 and
table 4 indicates that only one company (0.2%) is in the range of 4.0 and 5.0 point, 19 companies
(4.0%) are between 3.0 and 3.99 point, and 257 companies (95.8%) are below 3.0 point. This test

result shows that the mobile readiness of majority of companies is below 60% of benchmarked
companies.

2 Alexa 1,000 Benchmark
8 =
R=!
= )
& 3
o
Q —
5 2
I+
>
o
wn
o
o
o - Index V@Jue w s
— o (93] > ()

Figure 9. Alexa 1,000 Benchmark

Table 4. Analysis of a score of Alexa 1,000 benchmark
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Needs
Grade Poor Work Good Total
Score 0.0-0.99 1.0-1.99 2.0-2.99 3.0-3.99 4.0-5.0
# of
Companies 234 161 61 19 1 476
Percentage 49.2 33.8 12.8 4.0 0.2 100.0

Test of 38 Technical Components

The last three columns of table 2 show statistics on the major fails, minor fails, and passes of 38
technical components. Table 5 shows the full list of the 38 technical components with
descriptions. In average, companies have 5.74 major fails, 8.86 minor fails, and 23.41 passes.
Further analysis on the major fails as shown figure 10 illustrates that only 48 (8.61%) companies
have three or less major fails and 399 companies (83.8%) have 4 to 7 major fails. Figure 11 also
shows that only 18 (3.8%) companies have three or less minor fails and 396 (83.2%) companies
have more than 7 minor fails. These two figures show that majority of companies have a lot of
critical problems as even 2 or 3 major fails can cause a significant inefficiency in loading their
webpages into mobile devices, which eventually can lead to a bad user experience. Many
companies’ sites should be re-designed and re-written to accommodate the industry best practice

and standard.
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Figure 10. Number of major fails
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Figure 11. Number of minor fails

Table 5. List of 38 technical components (Source of description: https://ready.mobi)

Criteria Items Description
RWD CSS Absolute dimensions and positions in CSS directives
measurement should be avoided as they will not render correctly on all
device types.

Viewport Viewport meta tag should exist to define device scaling.

meta

CSS CSS should not use the expression keyword as it will

expression impact rendering speed and causing problems on certain
device types.

Applets Applet tags should not be used as native web
technologies can provide fuller rich experiences across
device types.

Frames Documents should not contain frame, frameset or iframe
as they will not render well across device types.

Image map Use of Image Maps is strongly discouraged as they will
not render well across device types and often provide a
poor touch experience.

Table Nested Nested HTML tables should never be used as they will
not render well across all device types.

Tables HTML tables should not be used as they are unlikely to
render well across all device types.

UX, Ul, DOM too The total number of DOM elements should be less than
& large 700 to avoid complexity that will affect rendering and
Usability user experience.
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Favicon The favicon will be downloaded automatically so should
be less than 2kb in size and should have a far-future
Expires header.

Internal CSS External style sheets should be used to allow the client to

directives cache CSS separate to content.

Popups Link targets of self, parent or top should be avoided
as only desktop fully supports the tabbed browsing
experience.

Image Image dimensions should always be included and images

specify size

should not be resampled at run-time as this will slow
rendering of the page.

Style sheet Style sheets should be included at top of document to

placement avoid jittery rendering of page content.

Empty Image tags should always be populated with file sources,

image or should be created at runtime using JavaScript.

Page title All webpages should have appropriate title tags to help
guide the user to the page content and purpose.

Image alt tag Image tags in markup should have descriptive alt tags or
they should be left empty for unimportant design
elements.

Input type Input field types should be correctly specified, not left
blank - alternatively they should be created at runtime by
JavaScript.

Valid Document should specify a valid markup doctype and

markup adhere to it with valid HTML.

Charset Page character encoding should be set to UTF-8 or other
suitable page encoding scheme.

Page Image All images should be optimized to reduce file size, and
Weight crunch the appropriate image type should be used for each image
asset.

DOM too The total number of DOM elements should be less than

large 700 to avoid complexity that will affect rendering and
user experience.

ETag All page assets should use appropriate Etag headers to

support enable client-side caching and speed up future page loads.

JavaScript JavaScript includes should always be included at the end

placement of the document to avoid blocking the page loading.

GZip HTTP response should be compressed using server-side

encoding configuration of GZIP or similar compression
technology.

Caching Dynamic and static page components should use

control appropriate caching controls to speed page loading.

CSS sprites CSS image assets should be combined into sprite files to

avoid expensive HTTP overhead.
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Inline Inline JavaScript code should not be used, instead

JavaScript JavaScript should be collected into a single minified
include file.

HTML HTML markup should be minimized to reduce file size

minimize and to speed up transit time between server and browser.

JavaScript JavaScript files should always be minimized to reduce

minimize transit time and help up speed page load.

CSS CSS should be minimized to reduce transit time and

minimize speed up page loading as much as possible.

External External resource count should not exceed 20 as each

resources additional asset loaded will directly affect page load time.

CSS import The CSS import directive should not be used as it better

to inline style sheet data into one minified file.

Cookie size

Total cookie size should not exceed 1kb, session cookies
can help eliminate excessive cookie data.

Redirect Page redirects will slow page load and directly affect user
error perception of the webpage speed.

Duplicate Duplicate CSS or JavaScript includes should be avoided
resources as they are redundant but may affect page load time.

DNS More than 6 distinct domains should not be referenced by
lookups one page as each imparts a direct speed penalty.

Styled HTML should not contain basefont, bdo, center, del, dir,
markup font, ins, menu, s, strike or u elements.

Image Images should not be resized dynamically at run-time and
resizing should always have correct dimensions specified.

It would be interesting to analyze the top ten technical components in the major and minor fails.
As shown in table 6. The number one major failure is a JavaScript Placement test (87%), which
determines if a page has JavaScript includes in inappropriate places. To have an optimal page
load, JavaScript includes should be grouped together at the end of the page markup. If JavaScript
includes are placed at the top of a HTML page, a page-loading will be blocked while the
JavaScript files are downloaded. Other technical components such as CSS Measurements (85%),
Etag Support (77%), Image Crunch (59%), and Caching Control (55%) are included in the top
five major fails. In the top ten minor fails, an Inline JavaScript test (92%) was ranked first. This
test determines if a page makes use of inline JavaScript code. Requiring a web browser to pass
markup for JavaScript code slows processing and makes web application increasingly breakable.
Moving all JavaScript code to dedicated JavaScript include files are recommended because it
provides a clean separation of markup, style, and code. Internal CSS Directives (87%), CSS
sprites (84%), Popups (78%), JavaScript Minimize (64%) are identified among the top five
minor fails along with Inline JavaScript.

Table 6. Top ten major and minor fails

Major Fails Minor Fails
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# of # of
Rank companies %  Name companies %  Name
1 436 87  JavaScript Placement 458 92  Inline JavaScript
Internal CSS
2 420 84  CSS Measurements 435 87  Directives
3 384 77  Etag Support 419 84  CSS Sprites
4 294 59 Image Crunch 388 78  Popups
5 276 55  Caching Control 318 64  JavaScript Minimize
6 184 37  Style sheet Placement 283 57  External Resources
7 169 34  Gzip Encoding 251 50 Image Alt Tag
8 169 34  Frames 233 47  Favicon
9 130 26  DOM Too Large 203 41  CSS Import
10 120 24  Image Resizing 194 39 HTML Minimize

As shown in table 5, we subjectively grouped the 38 technical components into the three
categories - Responsive Web Design (RWD), UX/UI/Usability, and Page weight. Some of
components might be related to more than one category. In this case, the most appropriate
category is chosen instead of cross listing the components over two or three categories. For
example, an Image Map component can belong to all three categories but it is placed into the
RWD category because it is related mostly to this category.

As shown in table 7, we identify 13 major fails and 21 minor fails out of 38 technical
components and group them together into the three categories to answer the following questions:
1) Do Fortune 500 companies have a responsive web for various screen size of mobile devices?,
2) Are Fortune 500 companies compliance with UX/Ul/Usability?, and 3) Do Fortune 500
companies have a light web page to expedite loading speed for mobile devices? We notice that
four major failed and three minor failed technical components contribute to RWD and each
occupies 45.8% and 17.0% respectively. An UX/UI/Usability category has two major failed and
eight minor failed technical components and each occupies 31.5% and 35.0% respectively.
Finally, a page weight category has seven major failed and nine minor failed technical
components and each attributes to 49.4% and 43.0% respectively. The page weight category has
the most failed major and minor technical components. The number of technical components
with the number of companies shown in table 7 informs that a large number of Fortune 500
companies cannot comfortably say “yes” to any of the three questions specified above.

Table 7. Major and minor fails associated with three categories

Categories Major Fails (# of Avg. % Minor Fails (# of Ave. %
companies) companies)
RWD CSS Measurements 45.8 Table Nested (87), 17.0
(420), Tables (87),
Frames (169), Viewport Meta (1)
Viewport Meta (96),
17
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Image Map (1)

UX/Ul/Usability Style sheet 31.5 Internal CSS 35.0
Placement (184), directives (435),
DOM too large (130) Popups (388),

Image Alt tag (251),
Favicon (233),
Empty image (53),
Charset (48),

Input type (20),
Page title (14)

Page Weight JavaScript Placement 49.4 Inline JavaScript 43.0
(436), (458),

Etag support (384), CSS sprites (419),
Image crunch (294), JavaScript minimize
Caching control (318),
(276), External resources
Gzip encoding (169), (283),
Image resizing (120), CSS import (203),
DNS lookups (47) HTML minimize
(194),
Duplicate resources
(61),
Styled Markup (58),

Redirect error (5)

CONCLUSION

The objective of this study was to analyze the mobile readiness of American Fortune top 500
companies’ website. Google PageSpeed Insights was used to check if the Fortune 500 companies
have light web pages for the speedy loading. Also, Alexa 1,000 benchmark and Mobi Ready
tools along with a 38 technical components test were used to exam how the companies are doing
compared to other 1,000 benchmarked companies and what major/minor technical failures
companies have. In addition, present study checked if the companies implemented a responsive
web to accommodate different sizes of mobile devices and were compliance with
UX/UlI/Usability. Despite of increasing mobile device user population, majority of American
Fortune 500 companies’ websites are not mobile ready and seem to be still using websites
designed for desktop computers. The study results reveal that except for a handful number of
companies, most of companies have a lot of critical problems and that companies’ sites should be
re-designed and re-written to accommodate the industry best practice and standard.
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