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Abstract 
 
 

The information technology industry has played a critical role in enabling economic 
development and advancing living standards around the world for the last 50 years. While 
the contributions of IT have benefited all of us, the technologies have also generated huge 
quantities of electronic waste, and consumed significant energy. The manufacturing and 
production of IT related products and services consume large quantities of natural resources 
and generate enormous amounts of pollutants in the environment. The advent of the 
Internet, the PC revolution, and the communications evolution converged in the last several 
years to provide an unprecedented level of access for individual consumers to real-time 
information wherever they are through the use of smartphones and related technologies. 
Devices such as these have a short, finite service life, and are often part of a planned 
obsolescence product introduction cycle. It is clear that progress will mean even more 
consumer electronic devices in the future and unfortunately we do not currently have 
effective solutions to deal the consequences of such growth. 

 
Turning the tide on such a significant trend will require determination and cooperation 

of governments, industry, and consumers around the world. As a society we are only 
beginning to tackle this global challenge. This dissertation consists of five essays that cover 
the gambit of green issues and the development of products, applications and brands. It will 
first look at green branding efforts by IT companies and how discrepancies between 
consumer perceptions and substantiated environmental performance can have important 
managerial implications. While technologies such as smartphones contribute to the overall 
e-waste challenge, they can also play an important part in enabling sustainable consumption 
strategies by organizations and individuals. The effectiveness of green branding can also be 
measured concretely in social media. Such brand perception data are extremely useful to 
the design of brand strategies. Lastly, the ability for IT vendors to communicate their 
environmental commitment is crucial for any branding efforts. Readability is a key measure 
of the effectiveness of written communication and the readability of corporate 
environmental mission statements will be examined.  This dissertation will conclude with 
and identification of managerial implications, an acknowledgement of the limitations, and 
an outlining of directions for future research.   
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CHAPTER 1 

INFORMATION TECHNOLOGY’S CONTRIBUTION TO ECONOMIC 

DEVELOPMENT AND ITS SUSTAINABILITY CONSEQUENCES 

 

Chapter 1 introduces the five papers in my dissertation. The introduction 

will provide background information on sustainability issues in the Information 

Technology (IT) industry, how IT created enormous economic benefits that 

lifted the standard of living around the world, but yet generates a devastating 

electronic waste problem, and relies upon many unsustainable business 

practices that threaten to cause serious harm to the environment and the well-

being of communities around the world.   

 

1.1  Introduction 

The information technology industry generates over $3.3 trillion a year in 

revenues worldwide and this number is expected to grow indefinitely (Gartner, 

2009). The information technology industry is a collection of firms and non-

profit organizations that manufacture, distribute, and service information 

technology products, which include computers and network equipment, 

software, and support services.  Semiconductor manufacturers like Intel, 

networking equipment manufacturers like Cisco Systems, software companies 

like Microsoft and Adobe Systems, personal computer and general electronic 

equipment companies like Hewlett-Packard and Dell, mainframe 

manufacturers like IBM, and consulting and computing services companies like 

Accenture are parts of a vast network of information technology vendors.  

The information technology industry has made a significant contribution to 

advancing the standard of living for millions of people around the world.  

Atkinson and McKay’s work highlights the benefits of IT and how critical it has 
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been to our economic development in the last 50 years.  Atkinson & McKay 

argue that Moore’s Law has significant impact on five key areas of economic 

development: 1) productivity; 2) employment; 3) more efficient markets; 4) 

higher quality goods and services; and 5) innovation and new products and 

services (Atkinson and McKay, 2007).  Their conclusion is that long term 

economic growth requires an enlightened IT policy and investment (Atkinson 

and McKay, 2007).  Given its critical impact on our future, we must also 

identify the ecological and environmental consequences of economic growth 

enabled by IT.  These consequences are the equivalent of an inconvenient 

truth in IT:  Atkinson and McKay did not consider environment and ecological 

consequences in their report titled “Digital Prosperity”.  

The information technology industry traditionally focuses on three market 

segments: firms, government and nonprofit organizations, and individual 

consumers. Before the advent of the personal computer, the IT industry 

focused on firms and government sectors for the majority of its revenue. 

Personal computers introduced distributed computing capabilities for millions 

of small firms and individual consumers around the world. They also began 

with what became known as the PC revolution. Personal computers and later 

variants such as laptop computers, made up of a significant portion of the IT 

industry's annual revenue. The proliferation of mass-market electronic 

machines also marked the beginning of the electronic waste problem in a 

grand scale. This development only compounded the existing electronic waste 

problem generated by other types of household consumer electronics such as 

television sets, radios, consumer audio equipment, and various other types of 

gadgets. Gartner Inc. estimates that over 366 million computers will be sold in 

2010 and by 2012 70% of all shipments will be mobile PCs (Gartner, 2010).  
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In the last 20 years, the rapid adoption of Internet technologies and cellular 

telephones has made the individual consumer an important driver of the 

information technology industry. Large electronics retailers became one of the 

anchor stores in shopping malls. Consumer are now conditioned by the 

information technology industry to expect new products every 12 to 18 

months and the word “upgrade” has been associated with “better and 

improved” IT products almost exclusively. The power of Moore's Law continues 

to drive processing power higher and prices lower. The arms race in the game 

console market among Sony, Microsoft, and Nintendo is a testament to how 

Moore's Law translates into ever more realistic consumer gaming experiences. 

Sadly, advances in electronic waste treatment and sustainable manufacturing 

practices have not kept pace.  In the United States alone, Americans generated 

3.01 million tons of electronic waste in 2007 (USEPA, 2008). Of this amount 

only 13.6% was recycled according to the EPA. The rest was trashed in landfills 

and incinerators (USEPA, 2008). Worldwide it is estimated that 20 to 50 million 

metric tons of electronic waste is disposed of each year (UNEP, 2006). 

Cellphones are another major consumer electronics product. An estimated 1.2 

billion cell phones were sold in 2009 (Gartner, 2010). Assuming the average 

service life of a cell phone is about 2 years, the world is disposing of a huge 

quantity of obsolete cell phones each year. Judging by the statistics on how 

electronic waste is typically disposed of, the toxic material and pollution 

generated by these once state-of-the-art devices are considerable. 

Turning the tide requires more than the brave acts of a few; it takes the 

many every-day acts of many.  The discipline of marketing may come to the 

rescue by influencing consumer behavior through the use of innovative 

branding strategies that may steer consumers toward a sustainable path.  
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1.2  Problem Statement 

The overall problem statement to be investigated in this dissertation is: 

how can the discipline of marketing, enabled by information technology, 

contribute positively to changing consumers’ behavior with regard to IT 

products and promote sustainability?  

The following questions are chosen to address the overall problem 

statement: 

 Are brands trustworthy indicators of an information technology 

company’s sustainability performance?  

 How can mobility platforms like the iPhone promote sustainable 

consumption behavior?  

 How do top green IT brands and bottom green IT brands perform in 

social media, which is an important venue for consumer discourse?  

 What is the difference in brand visibility and the sentiment toward 

them among IT vendors in social media? 

 How readable (and therefore comprehensible) are the environmental 

policy statements of IT companies? 

Chapters 2 through 5 will address each of these questions in corresponding 

order.  

 

1.3  Thesis Background 

The following section provides an overview of the issues surrounding 

sustainability and the IT industry.  

1.3.1 IT and Sustainability Issues 
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Portable computers like notebooks, laptops, and netbooks have become 

increasing popular among consumers over the past few years. In the third 

quarter of 2008, notebook computers accounted for 55% of all computers 

shipped, surpassing desktop computer shipments for the first time at a growth 

rate of 18% sequentially. Low cost, ultra portable netbooks, which have been a 

godsend to the PC industry during the economic downturn that began late in 

2008, became the fastest growing segment of the market with a 40% growth 

rate. This impressive growth is adding to the e-waste problems we face.  

According to the United States Environment Protection Agency, electronic 

waste contains toxic substances that include lead, mercury, brominated flame 

retardants, and cadmium.  In 2007, the US generated about 2.5 million tons of 

electronic waste. A recent survey also suggests that “on average, each US 

household has 4.1 small (<= 10 pounds) and 2.4 large e-waste items in storage 

(Saphores et al, 2009).” While these numbers are likely lower bounds, they are 

higher than the EPA’s estimate (Saphores et al, 2009).   

According to Greenpeace, e-waste tends to end up in landfills, incinerated, 

reused, recycled, or exported.  Landfill disposal and incineration of e-waste 

releases toxic chemicals into the environment and affects the heath of nearby 

communities and ecosystems. While reuse is a good way to prolong the life of 

equipment, used electronics are sometimes exported to countries where 

proper recycling is not available. Reuse in this case reduces the chances of such 

equipment being disposed of in environmentally friendly ways. A far more 

disturbing trend is the export of e-waste to developing countries for recycling 

which has less stringent legislation for protecting workers and the 

environment. 
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1.3.2 Research on disposal behavior 

In the late 70s, Jacoby et al introduced a taxonomy for describing consumer 

disposition behavior which includes three basic options:  1) keeping the 

product, which means continuing to use it, convert it to serve another purpose, 

or store it for later use. 2) Disposing of it permanently, which means throwing 

it away or abandon it, giving it away, selling it, or trading it 3) Disposing of it 

temporarily, which means loaning it or renting it to someone else (Jacoby et al, 

1977).  Building upon this taxonomy, Hanson studied the process of disposition 

using three significant factors: situation, object, and person variables (Hanson, 

1980). Harrell et al (1992) further expanded this taxonomy to include four 

disposal choices: keeping, throwing away, selling/swapping, and giving away.  

Combining this taxonomy with rationales for disposition, these authors 

generated four disposition propositions which are considered in this study: 

throwing away and keeping, selling and deducting, donating, and passing 

(Harrell et al, 1992).  

The environment concerns stemming from disposal decisions led to several 

lines of inquiry: hazardous nature of e-waste (Wu et al, 2008), e-waste 

management policies around the world (Mayers et al, 2005; Streicher-Porte et 

al, 2005, Davis et al, 2008), extending the life span of products through 

redistribution (Box, 1983), product design changes with environment concerns 

in mind (Herat, 2008), donation (Hibbert et al, 2005), online auctions (Paden et 

al, 2005), trading in (Paden et al, 2005), and recycling techniques (Rios et al, 

2004).  

Cooper suggests that consumers play “an important role in reversing the 

trend toward increased appliance waste but currently face economic 

disincentives and lack adequate product information” (Cooper, 2004).  Cooper 
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further argues that “by contributing to efficiency and sufficiency, longer 

product life spans may secure progress toward sustainable consumption 

(Cooper, 2005).”  

1.3.3 NGOs like Greenpeace and Basel Action Network 

The Basel action network is a nonprofit organization that focuses on global 

environmental injustice and the trading of toxic waste around the world. The 

Basel action network is a source of information on toxic trade, and is also 

recognized by the United Nations environmental program as the leading 

organization dedicated exclusively to the issues of toxic trade. It conducts 

research and investigations and carries out campaigns to counter any form of 

toxic trade (Basel Action Network, n.d.). 

Greenpeace is an international nonprofit organization that dedicates itself 

to all forms of environmental protection. Its mission statement includes six 

objectives, namely, addressing global climate change, protecting oceans and 

ancient forests, disarmament and peace, reducing toxic waste, and sustainable 

agriculture. Greenpeace publishes the guide to better electronics which is a 

ranking of global IT brands and environmental performance based on publicly 

available information (Greenpeace, n.d.). 

1.3.4 The Role of Government  

Tackling climate change and other environmental issues at the international 

level has proven to be difficult.  Developed- and developing nations have 

divergent interests and policies when it comes to environmental policies.  In 

2009, the international climate change conference in Copenhagen ended 

without a clear consensus on a framework to tackle and the climate change.   

However, international cooperation is possible, as evidenced by the 1987 
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Montréal protocol that curbed Ozone depleting Chlorofluorocarbons (CFCs).  

While there isn’t a global treaty on waste reduction, 173 nations have signed 

the Basel Convention, which reduces the movement of hazardous waste 

among nations.   

1.3.5 IT Vendors’ Positions 

Most IT vendors have adopted some form of an environmental policy for 

the manufacturing, distribution, maintenance, and disposal of their products.  

Of the 30 or so information technology-based companies surveyed in the 

GreenFactor study (GreenFactor, 2009), all of them have clear environmental 

guidelines posted on the websites. Some of the largest US IT vendors like Dell, 

HP, and Apple have taken leadership positions in eliminating toxic substances 

from their products and manufacturing processes. These companies have also 

launched substantial recycling programs and have provided incentives for 

consumers to recycle obsolete equipment.   Such policies are largely voluntary 

and there is no way to hold these companies to their pledges. While 

environmental protection agencies around the world have rules and 

regulations to restrict harmful chemicals and toxic pollutants from entering our 

environment, the ultimate elimination of these materials rest with the 

manufacturers.  

 Environmental protection watchdog Greenpeace publishes a guide to 

better electronics to hold IT vendors accountable to their published 

environmental policies. The Better Guide to Electronics uses publicly available 

information to rank the environmental performance of IT vendors several 

times a year.  While companies like Dell and HP have won accolades for their 

environmental protection efforts elsewhere, Greenpeace’s Better Electronics 

Guide reveals shortcomings and areas for improvement.   
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There are several powerful forces driving the electronic waste problem 

that must be recognized. First, population growth is expected to continue for 

the foreseeable future worldwide. Second, information technology-based 

services delivered on the Internet will be a driving force for economic 

development going forward.  The advent of social networking and the 

collective power of crowds are enabled by access devices such as laptop 

computers and iPhones.   The importance of the Internet will continue to grow 

as benefits and network effects drive the next generation of applications for 

millions of people around the world. Third, as the demand increases there will 

be many more vendors selling consumer IT products, which will drive down 

prices and encourage further adoption.  If the current paradigm of planned 

obsolescence of electronic products does not change, the amount of electronic 

waste generated will only increase. 

1.3.6 The role of consumers 

Consumers who use electronic devices in their daily lives span the globe. 

They are from many different cultures with diverse purchasing power. 

Environmental policies are very different from one country to another, and 

many consumers may not even be aware of the pressing problem of electronic 

waste and its impact on the environment.  One thing is certain: we all suffer 

from the consequences of climate change, which manifests in powerful storms 

and ever increasing temperatures. 

In developed nations, consumers are more affluent and therefore can 

afford the latest in technology products. On public transportation, instead of 

newspapers, most people are reading their smartphones. It is not uncommon 

to see multiple electronic gadgets on a person. This electronic lifestyle is 

becoming the norm. Yet how many of these consumers would realize that the 
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waste generated by such equipment is a serious problem to our environment? 

Worse yet, even if they are aware intellectually, how likely are they to care 

enough to change their consumption behavior in response? 

For concerned consumers, making informed choices is anything but easy. 

Currently there are no industry standards for measuring the eco-footprint of IT 

products. Individual companies may take piecemeal measures to reduce toxic 

chemicals and heavy metals in their products. But such efforts are not 

mandated by law and difficult for an average consumer to appreciate.  

1.3.7 Planned Obsolescence 

The iPhone is perhaps the most iconic consumer electronics products of our 

age.  It is a symbol of constant product innovation and superb product 

marketing in the IT industry.  When the fourth-generation iPhone went on sale 

in July of 2010, millions of older generation iPhones became obsolete. 

Consumers flooded online auction sites like eBay, recyclers and discount sites 

with older versions of the iPhone (Flinn, 2010). Untold numbers of these 

devices may end up in landfills and incinerators around the world.  This is only 

one of the many examples how progress in the information technology 

industry can generate huge amounts of electronic waste over time. 

Planned obsolescence is not a new subject for researchers. Some 

researchers argue that planned obsolescence is a necessary reflection of 

constant product innovation and hence an inevitable result of progress 

(Fishman et al, 1993). Waldman (1993) argues that a monopolist does have an 

incentive to practice planned obsolesce when its products are sold and not 

rented.  A growing number of NGOs are pressuring industry to take 

obsolescence and its impact on the environment into consideration.  
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1.4 Using Marketing tools to address the promotion of sustainable IT product 

consumption 

Some blame the discipline of marketing for creating consumer demand 

without regard for the environmental consequences. While the validity of this 

argument is to be debated, it is clear that marketing has played an important 

role in the proliferation and distribution of information technology products 

over time.  The tools of marketing can be used to distribute and help the 

proliferation of a new generation of sustainable IT products and services that 

reach millions of people worldwide. I will look at the four basic functions of 

marketing, namely Product, Price, Place, and Promotion, and how each of 

them can be a tool for encouraging sustainable IT consumption going forward: 

Product: It is clear that IT companies have recognized the need to create 

more sustainable products.    Equipment manufacturers are working on 

products that consume less technology and are more energy efficient, that 

range from cell phones to server systems.   

Price:  Many IT companies are also promoting the environmental 

friendliness of their products by highlighting energy savings and the 

elimination of expensive resources. Intel’s microprocessors are good examples 

of energy saving IT products.  Xerox’s solid ink technology uses cubes of wax to 

replace expensive and bulky toner cartridges that contains large quantities of 

plastic.  

Place:   Many IT companies have started using their own technologies in 

their operations to create efficiency and improve customer service. For 

example, many software companies have eliminated the use of CDs and 

distribute software products electronically via online download. 
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Promotion:  To encourage customers upgrading IT products to gain energy 

efficiency, many companies have begun to offer trade-in programs and 

recycling programs to help companies dispose of obsolete products.  

Branding:  A lot of IT companies have engaged in green branding efforts in 

an attempt to communicate to consumers the sustainability of their products. 

Unfortunately such branding efforts could be deceptive in nature and 

unsubstantiated. 

Word of Mouth Advertising: direct recommendations by friends and family 

are perhaps the most powerful influence on an individual consumer’s 

purchasing decisions. Maintaining a good reputation in the minds of 

consumers is important. With the advent of social media, IT companies for the 

first time will be able to gauge consumer sentiment through the study of social 

media content. Social media has also become a powerful and effective 

marketing tool for technology companies. 

Summing up, the technology industry is facing a serious e-waste challenge 

and it appears that the discipline of marking may be able to help. The following 

section will provide an overview of the five papers in this dissertation. 

 

1.5 Introducing the related research for this dissertation 

Article 1: Greenwashing of Information Technology Brands 

Chan, A. (2010). Greenwashing of IT brands, Management Research Review, 

accepted, forthcoming.  

Specific research question: 
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Do perceived green brands have high corresponding ratings by an impartial 

third party organization that looks at actual environmental performance? 

To promote sustainable IT consumption, one of the most important starting 

points is the consumer's ability to discern environmentally friendly products 

from less so offerings. Branding serves as the principal means for a company to 

communicate its commitment to sustainability. Therefore, it is crucial that 

branding information is trustworthy and accurate. Unfortunately, the practice 

known as greenwashing is obfuscating the truth of a company's environmental 

practices. In other words, such companies focus on building a green brand but 

then invest in environmentally irresponsible business practices. As stated in 

the introduction of this dissertation, substantive change in our consumption 

behavior will require the many every-day acts of many people. If consumers 

are unable to rely on trustworthy green brands to aid them in making 

consumption decisions, there is little hope we can turn the tide on 

environmentally irresponsible lifestyles. 

The first paper will look at the green branding efforts of major IT companies 

and compare perceptions of their brand greenness to their actual performance 

as rated by Greenpeace’s better guide to electronics. The findings of this paper 

are disconcerting as brands that are perceived to be the most green have some 

of the lowest scores given by Greenpeace. This paper also looked at green 

branding efforts on the websites of major IT vendors and found no significant 

differences. The paper concludes that companies and their green branding 

efforts can be mapped on a 2 x 2 matrix: on one axis we have perceived 

greenness of the brand while the other we have actual sustainability 

performance. The four categories that result have been named 
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environmentally responsible, environmentally irresponsible, the 

environmentally shy, and greenwashers. 

 

Article 2: Integrating the smartphone into a sound environmental 

information systems strategy: principles, practices and a research agenda 

Pitt, L. F., Parent, M., Junglas, I., Chan, A., & Spyropoulou, S. Integrating the 

smartphone into a sound environmental information systems strategy: 

Principles, practices and a research agenda. The Journal of Strategic 

Information Systems, In Press, Corrected Proof. 

Specific research question: 

How can a piece of consumer information technology product like a 

smartphone become an integral part of a green information systems strategy? 

While consumer IT products are a major contributor to the electronic waste 

challenge, the wise use of such devices can make a serious contribution 

towards a sustainable environment. When consumers make consumption 

decisions they often lack the necessary information they need to make a wise 

choice. The lack of timely information can mean choosing a product or 

accessing a service that is least among sustainable and competitive offerings. 

Economists have long considered such transaction costs as inevitable. With the 

advent of the smartphone a fundamental change is taking place. Smartphones 

allow the user to gather information from the Internet that is timely, accurate, 

material and useful. Armed with relevant information a consumer will be able 

to make informed consumption choices. For example, some smart phone 

applications allow the user to calculate the most fuel efficient driving route 
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taking into consideration traffic conditions. Such applications are just some of 

the many possibilities a platform like the iPhone can provide. The U-commerce 

framework is employed to illustrate how innovative organizations are using the 

unique characteristics of smart phones to pursue environmentally sound 

strategies.  

Article 3: Green, seen green, or neither: how are information technology 

brands perceived in social media? 

Chan, A., Money, A., Pitt, L. (2010). Green, seen green, or neither: how are 

information technology brands perceived in social media? Journal of Brand 

Management, under review. 

Specific research question:  

How are IT brands perceived in social media as to their sustainability 

performance? 

The advent of social media provides researchers with a gold mine of 

consumer data from which perceptions of brands can be discerned, We use a 

tool called Social Mention. The third paper in this dissertation describes the 

study of the relative positioning of IT brands viewed as either very 

environmentally responsible or less so in publicly available data according to 

their assessment in social media. We employed a correspondence analysis to 

simultaneously portray selected IT brands in multidimensional space, so that 

they can be contrasted with each other in terms of their positioning in social 

media. 

This paper attempts to address the fundamental question: is 

environmentally responsible action reflected in social media? The paper 



16 
 

concludes with an acknowledgment of the limitations of the approach followed 

and outlines the implications for brand managers and custodians of corporate 

reputation.  Avenues for future research in this domain are explored. 

Article 4: Let's face it: using Chernoff faces to portray social media brand 

image 

Chan, A., Pitt, L., Nel, D. (2010). Let's face it: using Chernoff faces to portray 

social media brand image. International Journal of Marketing Research, 

accepted, forthcoming. 

Specific research question:  

What is the difference in brand visibility and the sentiment toward them 

among IT vendors in social media? 

The advent of social media provides brand managers an opportunity to 

measure the visibility and sentiments toward their brands at a low cost. Social 

Mention is a tool that allows brand managers to track consumers’ perceptions 

of their brands as compared to their competitors. This paper will look at the 

top three IT brands in the GreenFactor study that are perceived by consumers 

as having the greenest brands, to the bottom three IT brands which consumers 

perceive as the least green. In order to provide a clear representation of these 

differences, Chernoff faces are used. Chernoff faces is a technique for the 

graphical representation of data using facial features each representing a 

Social Mention score in this case. This allows for a greater variety of different 

looking faces that makes the clustering of multivariate data easier to interpret. 

Since the human mind is genetically adapted to differentiate the slightest 

changes in facial expressions, this technique is of extreme value in the 
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interpretation of the brand visibility and sentiment data provided by Social 

Mention. 

Article 5: how readable are environmental policy statements? An exploratory 

study within the IT industry 

Chan, A., Mills, A., Pitt, L. (2010). How Readable Are Environmental Policy 

Statements? An Exploratory Study Within The It Industry. Journal of 

Corporate Ownership and Control, accepted, forthcoming. 

Specific research question:  

How readable are environmental policy statements? 

Corporate environmental policy statements are usually the reflection of a 

company's commitment to sound environmental business practices and 

sustainable product strategies. They are the essence of a company's belief and 

form the starting point of a company’s environmental strategy. These 

statements are intended to communicate succinctly with stakeholders of a 

company, which may include customers, employees, business partners, 

regulatory authorities, and others. It is crucial that these statements are 

effectively written and communicate efficiently and accurately. Readability is a 

key measure of the quality, content, and style of written language that may be 

attributable to a document as related to these the ease of reading and 

comprehension from the perspective of the audience. While the eloquence 

and style of these statements can only be measured subjectively, readability 

measures are an objective metric that can be used for written statements of all 

kinds. 

1.6 Conclusion 
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Tackling climate change and promoting sustainable consumption will 

require the behavioral change of millions of people around the world. 

Information technology has been a major driving force for the prosperity of 

millions. Sustainable IT consumption requires the collaboration of industry, 

government, and consumers. Government policy must provide incentives for 

industry and consumers to adopt more environmentally friendly products and 

establish strict environmental protection regulations. Industry must take the 

issue of sustainable IT consumption seriously and not just pay lip service or 

make attempts to greenwash its image. 

While the IT industry creates an enormous electronic waste challenge, 

the use of information technology can be part of the solution. The use of smart 

phones to promote sustainable consumption for millions of consumers is a 

promising start. It is important for us to realize that behavioral change of 

consumers around the world is the ultimate solution to the e-waste challenge. 

Information technology companies, through the use of clever marketing, have 

helped the proliferation of consumer electronic products worldwide for 

decades. If consumers choose environmentally sustainable products over and 

fundamentally irresponsible ones, IT vendors must respond accordingly. This is 

the challenge of our age, and understanding green branding and consumer’s 

attitudes toward green brands are crucial first steps in the right direction. 

The next chapters of this dissertation with present the five papers which 

address the five research questions in corresponding order. 
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CHAPTER 2 

GREENWASHING OF INFORMATION TECHNOLOGY BRANDS 

 

Purpose  

This paper attempts to uncover the reasons behind the discrepancies 

between perceived “greenness” of an IT brand and an objective evaluation of 

the company’s sustainability practices through the study of corporate websites 

as brand positioning tools. Different elements of a corporate branding strategy 

are examined.  Areas for further research are suggested.  

Design/methodology/approach 

A survey of the corporate websites of six IT vendors (HP, Dell, Apple, 

Microsoft, Nokia, and Samsung) is conducted to collect data in two 

dimensions: functional attributes of their green efforts and emotional benefits. 

For functional attributes, data on their product strategies, corporate social 

responsibility programs, and environmental responsibility efforts are collected. 

For emotional attributes, the existence of any emotional appeal in the 

corporate websites is documented and categorized. The data is then compared 

with the results from the Greenfactor study and the Greenpeace score card to 

identify similarities and differences among high perception, low substance 

green brands and low perception, high substance green brands.   

Findings  

Key findings include: 1) Corporate websites of all studied companies are 

similar in terms of content and design, indicating websites are not a 

differentiating factor. 2) IT company websites appeal to the functional 

dimension of green brand positioning strategies and less on the emotional 
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dimension. 3) IT companies are mindful of accusations of greenwashing and 

are careful about their environmental claims. 

Originality/value 

The green branding strategies of the major IT firms are very similar, and 

building a distinctive, consistent, “strong brand” becomes a challenge. Some 

companies are breaking away by actively seeking new ways to position 

themselves as pioneers in being environmentally responsible. Dell’s ban on e-

waste export is a step in this direction, while Apple’s communication usually 

stresses its leadership role in many sustainable practices.  

Introduction  

E-waste Generated by Consumer Information Technology 

The advent of consumer computing technology, such as personal 

computers and smartphones, has provided indispensible productivity tools for 

many people around the world. While the proliferation of such devices have 

created enormous economic benefits for consumers and equipment 

manufacturers over the preceding decades, the inevitable obsolescence of 

these devices has created a major electronic waste challenge for developed 

and developing nations alike. Compounding the problem, planned 

obsolescence became the industry norm with consumers clamoring for the 

next version of a popular product such as the iPhone. Between October 2007 

and the end of 2009, over 40 million iPhones were sold.  The iPhone 4 debut in 

June 2010 made all these previous devices technically obsolete. Millions of 

iPhones are disposed of due to constant upgrades (Flinn, 2010). Electronic 

waste in the age of consumer gadgets proliferation is a major environmental 
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challenge of our time. An estimated 140.3 million cell phones were disposed in 

2007 alone, with about 10% recycled (EPA, 2008). An estimated 3.01 million 

tons of e-waste was generated in the US, with only 13.6% recycled. The rest 

ended up in landfills or incinerated (EPA, 2008). The environmental visibility of 

the IT industry might have caused many companies to actively adopt 

sustainable and responsible business practices (Bowen et al, 2000). 

Unfortunately, some companies invest more in maintaining an environmental 

responsible image than in making a serious effort to reengineer their business 

processes, which is known as greenwashing (Bruno, 1997; Karliner, 2001).   

This paper will begin with a literature review of the impact of the IT 

industry on the environment, followed by a definition of greenwashing. Then a 

content analysis of corporate websites of 6 IT brands (top 4 and bottom 2 

according to the Greenfactor study) will follow to examine the substance of 

each company’s environmental protection efforts. A plot of scores by 

Greenpeace against score by the Greenfactor study will provide insights into 4 

categories of companies in terms of environmental responsibility. Limitations 

of the study, implications for managers, and avenues for further research will 

be discussed. 

 

Literature Review  

The Environmental Protection Agency estimates that over 3 million tons 

of e-wastes were disposed in 2007, of which only 13.6% was recycled. The rest 

was either incinerated or dumped in landfills. These electronics products 

include TVs, VCRs, DVD players, video cameras, stereo systems, telephones, 
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and computer equipment (EPA, 2008). An estimated 20 to 50 million tons of e-

wastes are generated each year worldwide, about 5% of total solid waste 

(UNEP, 2006).  E-wastes contain heavy metals like mercury, lead, and 

cadmium; all of which are known to have adverse effects on human heath if 

released into the environment (UNEP, 2006).  The disposal challenge is only 

one aspect of a bigger picture. The manufacturing of a single desktop 

computer and monitor takes 530 pounds of fossil fuels, 48 pounds of 

chemicals, and 1.5 tons of water (UNEP, 2005).  To tackle these challenges, IT 

firms must devote a substantial amount of time and investment into 

reengineering their business.  

Greenwashing 

In many other industries, most notably oil and gas, companies make an 

attempt to soften their corporate image through the use of public relations 

tactics or advertising campaigns. Such an effort to nurture a more favorable 

image of being environmentally responsible is known as greenwashing. More 

specifically, Corpwatch, an organization that monitors corporations that 

engage in deceptive practices, defines greenwashing as “the phenomenon of 

socially and environmentally destructive corporations attempting to preserve 

and expand their markets by posing as friends of the environment and leaders 

in the struggle to eradicate poverty” (Corpwatch, 2010).  

Why would some IT companies resort to greenwashing?  One possible 

explanation is that in recent years, environmental visibility can be an 
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explanation by the pressures put on firms and as a result a catalyst for green 

responses (Bowen, 2000). And like many other industries, such pressures from 

NGOs and governments have been a major reason why corporate executives 

feel the need to demonstrate some action on this issue. Substantive green 

efforts will take time, money, strong commitment and leadership, while public 

image makeovers are quick and relatively inexpensive. It is a potentially 

tempting option in relieving the pressures put on by regulators and NGOs.  

How does one determine this? Stopgreenwash.org is a website 

maintained by Greenpeace that actively investigate cases of corporate 

greenwashing. It has four criteria for identifying greenwashing: 1) “touting an 

environmental program or product while the corporation’s core business is 

inherently polluting or unsustainable.” 2) “Using targeted advertising and 

public relations campaigns to exaggerate an environmental achievement in 

order to divert attention away from environmental problems or if it spends 

more money advertising an environmental achievement than actually doing 

it.” 3) “advertising or speaking about corporate ‘green’ commitments while 

lobbying against pending or current environmental laws and regulations.” 4) 

“Advertising or branding a product with environmental achievements that are 

already required or mandated by existing laws.” (Greenpeace, 2010) The 

industries targeted by Greenpeace include oil, automobile, electricity, coal, and 

forestry.   

Corporate Branding 

While there is not a coherent theory in corporate branding, the notion of 

consistency and difference is the logic behind strong corporate brands that 

shaped management branding practices (Kay, 2005). A corporate brand is also 

the product of a social co-production process which consumers participate in a 
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dialogue-like relationship (Kay, 2005). Rivera-Camino suggests that a firm’s 

“greening process” is not linear, but an “uneven process” where several green 

marketing strategies are used to target different stakeholders (Rivera-Camino, 

2007).  

Linking a corporate brand to a social cause, such as environmental 

sustainability, is a first step toward building a strong corporate brand that is 

connected to consumers values (Kay, 2005). Kay suggests while this approach 

is a defensive strategy against anti-branding, it also carries the risk of aliening 

consumers who see it as exploitation in hopes of power and profit (Kay, 2005). 

Therefore, any corporate branding effort requires a logic that is different and a 

message that can be repeated with some consistency (Kay, 2005).    

For environmental advertising to be successful, a firm must first have an 

environmental strategy in place (Easterling et al, 1996). Advertising strategies 

have changed overtime from “image” orientation to “product” orientation in 

the 1990s (Easterling et al, 1996). “Process” and “factual” orientations are the 

least utilized orientations that the authors suggest is an opportunity (Easterling 

et al, 1996). Two dimensions of positioning strategies are found to have 

significant impact on brand attitudes: functional and emotional dimensions 

(Hartmann et al, 2005). Results of the same study indicate there is an overall 

positive influence of green brand positioning on brand attitude (Hartmann, et 

al, 2005). While the emotional dimension proves to be more effective for the 

product (a car) used in the study, it cannot be concluded decisively which 

dimension is more effective (Hartmann et al, 2005). Both language and images 

can be used to craft such messages by promoting particular interests and 

ideologies (Hansen et al, 2008).   
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Research shows that three principles guide the development of 

successful green products: consumer value positioning, calibration of 

consumer knowledge, and credibility of product claims (Ottman et al, 2006). 

Greenwashing, the attempt to disseminate disinformation to present an 

environmentally responsible public image, is a serious concern (Laufer, 2003). 

Research into the environmental marketing claims made by firms that operate 

in the United States has found that they are less substantive and more 

posturing than elsewhere in the world (Polonsky, 1997). Firms that want to 

position themselves as green are forced to make substantial changes in their 

behavior to comply with FTC (Federal Trade Commission) rules (Polonsky, 

1997).  Posturing claims will not be effective in targeting informed consumers 

(Polonsky, 1997).  Unfortunately, there is evidence to suggest that stated 

policies are not always implemented (Ramus et al, 2005) and that external 

stakeholders should be skeptical of policy statements if there is no economic 

incentive for their implementation (Ramus et al, 2005).  

At a time when all IT companies studied are honing their green branding 

strategies, there is evidence to show that environmental associations do not 

always enhance brand performance (Montoro-Rios et al, 2008). Consumers 

have been found to process attributes of environmental practices of a brand in 

a fashion similar to that of information processing to any other attribute; but 

environmental beliefs have less importance (Montoro-Rios et al, 2008).   

Methodology  

This study will make use of two publicly available data sources: 

1)  A recent Greenfactor study, which surveyed more than 3,500 IT 

decision makers in 11 countries, indicates that the world’s top computer 
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manufacturers have the greenest brand images among IT decision makers. IT 

decision makers are asked to indicate their perceptions of greenness, which is 

defined as “having efficient power consumption, recyclable/reusable 

packaging, recycling offers for older equipment, use of non-toxic materials, or 

making investments in future ‘green’ concepts such as alternative materials,” 

on a brand’s products and its operations (Greenfactor, 2008).   

2) The Greenpeace Guide to Greener Electronics. It uses three criteria to 

produce the rankings: reduction of hazardous material from products, 

recycling obsolete products, and adoption of business practices that limit 

impact on climate change (Greenpeace, 2009). Each company is given a score 

between 0 and 10.  

The first part of the study will look at substantive differences among top 

and bottom IT brands in the Greenfactor study to see if there are significant 

differences in corporate social responsibility programs among these 

companies. Corporate websites are chosen for two reasons. First, websites are 

a good proxy for vehicles that IT firms use to position their brands. Second, 

corporate websites are how consumers obtain comprehensive information 

about a company’s products and services.  

A survey of the corporate websites of six IT vendors (HP, Dell, Apple, 

Microsoft, Nokia, and Samsung) is conducted to collect data in two 

dimensions: functional attributes of their green efforts and emotional benefits. 

For functional attributes, data on their product strategies, corporate social 

responsibility programs, and environmental responsibility efforts are collected. 

For emotional attributes, the existence of any emotional appeal in the 

corporate websites is documented and categorized. The data is then compared 

with the results from the Greenfactor study and the Greenpeace score card to 
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identify similarities and differences among high perception, low substance 

green brands and low perception, high substance green brands.   

Results  

When compared to Greenpeace’s “Guide to Greener Electronics” (its 

rankings of the greenest IT vendors), the results are disconcerting: all of the 

major “green” brands in the Greenfactor study are among the least green in 

their business practices. The Greenpeace Guide to Greener Electronics was 

first published in 2006. It uses three criteria to produce the rankings: reduction 

of hazardous material from products, recycling obsolete products, and 

adoption of business practices that limit impact on climate change 

(Greenpeace, 2009). Interestingly, the top 2 brands in the Greenpeace study 

were among the bottom in perceived greenness. Image and reality are 

diametrically opposed, as shown in table 1.    

Table 2 summarizes the product strategies of the 4 “perception better 

than reality” IT vendors verses the 2 “reality better than perception” 

counterparts. These attributes belong to the functional dimension of a green 

branding strategy. In terms of product strategy for sustainability, there is no 

significant difference among these companies. They are developing energy 

efficient products while making an effort to recycle end-of-life equipment. 

Trade-in programs are also popular among hardware manufacturers.   

Table 3 summarizes the sustainable business practices for the selected IT 

brands. Again, there are no significant differences between them. However, 

Dell is among the first to explicitly ban the export of e-waste to developing 

countries.  HP, on the other hand, is committed to the removal of harmful 

materials in its products but have yet to meet these commitments. There are 
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some variations in each company’s approach to corporate social responsibility 

programs, but the general objectives, as documented on their websites, are 

very similar. 

Table 4 summarizes the use of branding messages that appeal to the 

emotional dimensions of being green. It is interesting to note that while all of 

these companies make extensive use of colour and imagery that associate with 

pristine nature, none of them uses words and slogans to that effect. Instead, 

the narratives on these websites tend to appeal to a consumer’s cognitive 

faculties with independently verifiable facts. As such, these websites are strong 

on the functional dimension and weak on the emotional dimension.   

 

Discussion 

Given that the appearance of “greenwashing” is damaging to brand 

image, IT companies are careful in how they present information regarding 

their corporate social responsibility commitments and achievements. They 

tend to focus on factual information and general compliance intentions, and 

refrain from emotional strategies that appeal to consumer values. This caution 

is understandable but may undermine the overall effectiveness of their green 

branding efforts. As to the question of why a discrepancy exists between the 

results of the two studies in Table 1, the study of corporate websites did not 

provide a clear answer. It is likely that websites may not capture the overall 

green branding strategies of a company.   
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Implications for Brand Managers  

IT vendors tend to tout factual information regarding the functional 

attributes of their green initiatives, while focusing less on appeals to emotional 

benefits of being green. One explanation could be that product attribute 

beliefs are the most important determinants of purchase decisions, and hence 

the focus is on communicating information that changes these beliefs 

(Mitchell, 1986). Images of nature and healthy, happy looking people are used 

in most of these websites. But almost none of these websites use any words to 

appeal directly to the emotional benefits of being green. There is an 

opportunity for these IT vendors to start thinking about appealing to emotional 

benefits in their brand positioning strategies.   

The green branding strategies of the major IT firms are very similar, and 

building a distinctive, consistent, “strong brand” becomes a challenge. Some 

companies are breaking away by actively seeking new ways to position 

themselves as pioneers in being environmentally responsible. Dell’s ban on e-

waste export is a step in this direction, while Apple’s communication usually 

stresses its leadership role in many sustainable practices.  

Companies in each quadrant of Table 5 should take action accordingly. 

For companies classified as greenwashers, they should look at beefing up their 

environmental responsibility effort and try to make substantive changes that 

their brand image suggests. Otherwise the label of a greenwasher may harm its 

corporate reputation in the long run. Environmentally shy companies might 

benefit from a more aggressive communication strategy so that their 

customers will recognize their efforts of being green. For the environmentally 

irresponsible, this is a wakeup call as consumers are aware of their practices.   
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What is most interesting is for those who are classified as 

environmentally responsible, there truly is only a fine line between them and 

being greenwashers. If these companies slip in being environmentally 

responsible, they may be branded as greenwashers very easily.  

 

Limitations and Areas for Further Research  

The Greenfactor study and the Greenpeace score card used two 

different definitions of what constitutes “green” and thus the results may not 

be directly comparable. This limitation, however, highlights the lack of a 

commonly accepted definition of what “green” means when it comes to IT 

vendors. Furthermore, corporate websites require users to actively seek out 

information, while other brand positioning tools pushes the message to 

consumers in a more targeted fashion. Such brand positioning tools are not 

included in this study and further research is required. IT professionals also 

face significant cost pressures and the importance of “green” in a purchase 

decision is uncertain. Further study of how brand greenness affects purchase 

intentions is warranted.   
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 Greenpeace  
rankings of 18 

companies 

IT Vendor Greenfactor study of green 
brand perceptions of 27 
companies (US)  

7 Nokia 3% 

5.7 Samsung 4% 

5.5 Fujitsu Siemens not ranked 

5.3 Sony Ericsson not ranked 

5.3 Sony 8% 

4.9 LG not ranked 

4.7 Toshiba 4% 

4.7 Dell 30% 

4.7 HP 26% 

4.5 Acer 3% 

4.5 Panasonic not ranked 

4.3 Philips not ranked 

4.1 Apple 21% 

4.1 Lenovo 6% 

3.7 Motorola 5% 

3.1 Sharp not ranked 

2.2 Microsoft 21% 

0.8 Nintendo not ranked 

Table 1: Greenpeace rankings compared to Greenfactor study rankings (3rd quarter of 2008) 
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 Product Strategy For Sustainability 

Perception Better 

Than Reality 

Develop Sustainable 

Technologies 

Product Recycle Program 

(end user) 

Trade in Program 

(end user) 

Dell Low power consumption 

servers, desktops, and 

notebook computers 

Yes Yes 

HP HP’s Green Business 

Technology Initiative 

Yes Yes 

Apple Being an industry leader 

in removing harmful 

materials from products 

Yes Yes 

Microsoft Producing software that 

allows companies to 

consolidate servers and 

reduce power 

consumption 

Yes No 

Reality better then 

perception 

   

Nokia Develop energy efficient 

phone 

Yes Yes 

Samsung Power saving LCD and 

energy efficient phones, 

among others 

Yes Yes 

Table 2: Product strategy for sustainability of selected IT brands (functional attributes) 
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 Sustainable Business Practices Corporate Social Responsibility 
Programs 

Perception 
better than 
reality 

Renewable 
energy use 

Removal of 
harmful 
materials 

Bans 
export  
of e-
waste 

Donations to and 
support of green 
causes 

Partnerships with 
NGOs 

Dell 
 

Yes Yes Yes No No 

HP 
 

Yes Committed to No Yes Yes 

Apple 
 

 Yes No No No 

Microsoft 
 

Yes Yes No Yes Yes 

Reality better 
then 
perception 
 

     

Nokia 
 

Yes Yes No No Yes 

Samsung 
 

Yes Yes No Yes No 

 

Table 3: Sustainability business practices for selected IT brands (functional attributes) 
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 Website Communication 

 The use of words with 

that appeal to 

emotional benefits of 

being green 

Use of colour and 

imagery that appeal to 

emotional benefits of 

being green 

Dedicated Website to 

Green Initiatives 

Perception better 

than reality 

   

Dell No Yes Yes 

HP No Yes Yes 

Apple Some Yes Yes 

Microsoft No Yes Yes 

Reality better then 

perception 

   

Nokia No Yes Yes 

Samsung No Yes Yes 

 

Table 4: Corporate branding messages that appeal to emotional dimensions on websites 
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Table 5: GreenFactor scores vs. Greenpeace scores 
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CHAPTER 3 

INTEGRATING THE SMARTPHONE INTO A SOUND ENVIRONMENTAL 

INFORMATION SYSTEMS STRATEGY: PRINCIPLES, PRACTICES AND A 

RESEARCH AGENDA 

Abstract 

Smartphones are both green technologies and an integral parts of green 

information systems that are beginning to make serious contributions 

toward a sustainable environment. We trace the rise of the smartphone, 

with particular attention given to the iPhone and its many applications. 

The fundamental differences between smartphone-based and more 

common Internet applications, and how these might enhance 

sustainable strategies for organizations with a green agenda are 

highlighted. U-Commerce is suggested as a theoretical framework that 

best explains this, and the four dimension of U-Commerce are employed 

to illustrate how innovative organizations are using the unique 

characteristics of smartphones to pursue environmentally sound 

strategies. A process that might be followed for identifying applications 

for sustainable issues, making sure that the applications take advantages 

of a smartphone’s unique features, and that contribute to sustainability 

by using fewer resources, protecting resources, and improving our use of 

current resources. The paper concludes by identifying a research agenda 

for information systems scholars to pursue studying the use of 

smartphones in search of a sustainable information technology agenda. 

Introduction 

Our world is in a state of environmental crisis—it is simply not large or 

rich enough in resources to sustain its current or future populations for 
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very much longer in the manner to which many of its inhabitants have 

become accustomed. There are simply too many of us, who mess and 

waste more than we should, and who do not react sensibly or smartly 

enough to the irreparable damage we are doing to a fragile and 

perishable planet. We are moving rapidly toward a time when we will 

not be able to maintain our current ways of living and working. A 

“sustainable development,” defined by the Brundtland Commission as a 

“development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” 

(World Commission on Environment and Development, 1987),will 

inevitably become the yardstick by which many of our future actions will 

be gauged.  

Information technologies are not innocent in respect of damage to the 

environment. While they might not directly spew noxious fumes into our 

atmosphere, or discharge effluent into our waters, they are huge users 

of energy, and extreme polluters of landfill in the form of toxins and 

carcinogens. With more than 1.5 billion people online around the world, 

the energy demands of the Internet are increasing by more than 10 

percent each year. The power usage of the computer industry has gone 

from being relatively small to overtaking other sectors like the airline 

industry. U.S. data centers, for example, used 61 billion kW of power in 

2006, enough to supply the whole of the U.K. with energy for two 

months and accounting for 1.5 percent of the electricity used by the U.S. 

(Ellicott, 2009). Discarded computing equipment contains many toxic 

substances, including dioxins, polychlorinated biphenyls (PCBs), 

cadmium, chromium, radioactive isotopes, and mercury. CRT based 

computer monitors comprise more than 6 percent lead by weight 
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(between 1.5 and 8 pounds in the lead glass of cathode ray), and circuit 

boards contain quantities of lead-tin solders, likely to leach into 

groundwater or to create air pollution via incineration (Royle, 2005).  

However, there are signs that just as though information technologies 

have helped humanity into its environmental mess, they might just also 

be among the mechanisms to help us get out of it. Green information 

systems—systems in support of sustainability—have begun to emerge, 

both in the writings of IS scholars and in the work of progressive 

organizations. However, most have so far ignored the device that is not 

only the most pervasive, but also has the most potential to impact 

individual behavior. Smartphones—mobile telephone devices with 

advanced information processing capabilities, often with computer-like 

functionality—are not only designed to run in a more efficient manner, 

but also to perform tasks that would previously have required the 

consumption of significant amounts of energy. In addition, smartphones 

offer applications that can help individuals to identify “green” 

opportunities, overall leading to a more sustainable lifestyle. 

Applications such as EcoFinder or iPrecycle, for example, help 

conscientious citizens to stay informed about disposal locations and 

product recycling specifications. For individuals and corporations alike, 

ignorance no longer can be used an excuse to behave in an 

unsustainable manner as smartphones make “green” information 

available at everybody’s fingertips.  

In this paper we address ways in which smartphones, both as green 

technologies and as integral parts of green information systems, are 

beginning to make serious contributions toward a sustainable 

environment. Specifically, we proceed as follows: First, we briefly 
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describe the rise of the smartphone and applications developed for it. 

We also highlight the fundamental differences between smartphones 

and more common Internet applications (via laptop or PC), and how 

these might enhance sustainable strategies for organizations with a 

green agenda. The theoretical framework that best explains this is that 

of U-Commerce, also referred to as the “U-space”. We use the four 

dimensions of U-Commerce to illustrate and highlight how innovative 

organizations are using the unique characteristics of smartphones to 

pursue and elevate environmentally sound strategies, with particular 

attention given to Apple’s iPhone and its “apps.” Then we outline a 

process that might be followed for indentifying applications for 

sustainable issues, making sure that the applications take advantages of 

the smartphones unique features, and that contribute to sustainability 

by using fewer resources, protecting resources, and improving our use of 

current resources. The paper concludes by identifying a research agenda 

for information systems scholars to pursue in studying the use of 

smartphones in search of a sustainable information technology agenda.  

Smartphones: More than just the Internet 

There seems to be no agreement about what precisely constitutes a 

"smart" phone, and definitions have tended to change over time (Best, 

2006). General consensus however is that a smartphone is more than a 

simple mobile or cellular phone. In addition to being able to place and 

receive telephone calls and text messages, it is also able to send and 

receive emails, provide Internet access, and often has other capabilities 

such as a camera and a large extensible data storage capacity. 

Smartphones are also programmable. What used to be processable only 

by a laptop or desktop computer is now possible with the help of a 
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smartphone. As a result, a lot of processing power has moved towards 

the edge of the network, placing a multi-functional tool in the hand of a 

mobile user who can use the device with unlimited connectivity 

anywhere, at any point in time. Commercially, numerous smartphones 

are available. Among the more prominent ones are RIM’s Blackberry, 

Microsoft’s Windows Mobile, Google’s Android, and Apple’s iPhone 

(Oliver, 2010). Particularly, four characteristics have surfaced that 

distinguish the smartphone from its technological cousin, the feature 

phone.  

First, smartphones have a diverse set of media capture capabilities. They 

not only function as a phone (including text messaging and visual 

voicemail), but also as a camera phone, as a portable media player, and 

as an Internet client (with email, web browsing, and Wi-Fi connectivity). 

These capabilities turn the device into an omnipotent media capturing 

tool, allowing voice, pictures, and videos to be used as sources of input. 

Visual as well as audio media types can be processed and stored. In 

addition, smartphones often are able to process tactile information, for 

example, in form of a multi-touch screen that renders a virtual, rather 

than physical, keyboard.  

Second, smartphones are equipped with an accelerometer (Merritt, 

2010). This enables it to respond to motion in a manner that not only 

finely detects a movement and changes the display accordingly, but also 

gives the user a very fine control ability to “virtually steer” the device 

and pick up any movements, such as vibrations. In addition, the latest 

generation of iPhones, for example, will include a three-axis gyroscope 

(Chacksfield, 2010) that, when paired with the accelerometer, takes 
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current motion sensing abilities a step further by capturing a user’s 

acceleration and rotation rate.  

Third, smartphones are equipped with positioning capabilities, allowing 

the detection of the exact whereabouts of its owner (Cha, 2010). 

Geographical coordinates are obtained using a combination of GPS 

(Global Positioning System), the cellular infrastructure and Wi-Fi 

networks. Localization accuracy is typically within in the range 10 meters 

(or 30 feet) in 99 percent of times (Skyhook Wireless, 2009)—most often 

even higher. With the help of the aforementioned accelerometer, 

applications such as a built-in digital compass are possible that 

automatically repositions maps to match the direction the user is facing.  

Fourth, smartphones have created a new form of market: the mobile 

application market (e.g., Wortham, 2009a). Developed by independent 

software vendors using the respective proprietary development kit and 

APIs, these applications are available online and can be downloaded 

directly onto the respective smartphone. They carry out a vast array of 

different functions, from playing games to performing business tasks, 

making restaurant reservations and receiving airline flight information 

updates.  

Within two years only (the first app store was created in 2008), an 

enormous market for mobile applications has emerged. More than 

200,000 applications are available for the more than 85 million iPhones 

in use at present (Hoogsteder, 2010; Phillips, 2010; Rearden, 2010). 

Android-based phones have more than 20,000 applications at their 

choosing (Hoogsteder, 2010), Windows Mobile users approximately 

1,000 and Blackberry users around 5,000 applications (Hoogsteder, 
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2010). As Apple’s advertising succinctly, and aptly puts it, “There’s an 

app for that.” These applications are written by individuals, existing and 

startup software firms, and by organizations that view applications as a 

unique way to serve customers. For example, Air Canada’s application 

allows customers to keep track of their flights, receive messages 

regarding them, check in, select seats and receive electronic boarding 

passes, and find flights. The car rental company Zipcar makes it easy for 

customers to reserve a car using their downloadable application, and 

then to find the actual vehicle without human assistance by going to its 

precise GPS location and using the iPhone to honk the vehicle’s horn, 

flash its lights, and open its doors. 

It would be tempting to argue that smartphones are merely extensions 

of the computer Internet—simply, portable devices for doing what one 

could also do on a desk- or laptop. We contend that there are significant 

differences between smartphones and Internet-enabled computers, and 

that these capabilities need to be understood and built into strategic 

information systems. Watson et al. (2002; 2004a, b) have argued that 

the cell phone is a far more “unique” device than an Internet-enabled PC 

or laptop; building on this, we argue that smartphones go beyond this 

notion because of the three features identified above. We summarize 

these differences in Table 1 below.  



49  

Table 1: Differences between a smartphone and an Internet-enabled computer 

(based on Watson et al., 2002, 2004a) 

Internet-enabled computer Smartphone 

Multiple users, family, people in an 
office 

Used typically by only one person 

 
Typically a fixed location. More 
difficult to carry and use. Lower 
battery life (limits portability). 

Fully mobile (not place or network 
dependent). Long-lasting battery 

enhances portability. 

Will only be switched on or 
accessed when needed. Tethered to 

a specific, place-dependent 
network.  

Owners have the smartphone with 
them for most of their waking 

hours, the phone is always on with 
access to a ubiquitous network, 
typically irrespective of place. 

Use is initiated by owner. Requires 
learning multiple programs and 
interfaces. Use is more complex, 

takes longer (e.g., booting the PC, 
followed by initiating the program) 

and less intuitive than the 
smartphone. More difficult to 

configure. 

Use is initiated by the owner and 
those who wish to contact them. 
Easy to use (common interfaces, 
highly-sensitive touch interface, 
single API). Easily configurable 
(home screens, preferences). 
Requires little sophistication.  

Multi media device 
Multi media device on the go with 

advanced, intuitive MM 
capabilities. 

GPS component, but limited 
portability. 

Device can pinpoint exact location 
of owner via GPS component 

Some may have accelerometer 
component built in, but 

applications are limited (e.g., 
bicycling) 

Accelerometer and gyroscope, 
portability means more potential 

applications and uses. 

Applications are available for 
download. Limited catalogue, fewer 
ISVs, more expensive (very few are 

free).applications, typically no 
‘free’, less-functional versions 

available. 

Many more applications are 
available for download on the go 

and use the unique technical 
characteristics of device. More ISVs, 

lower cost of app (most are free). 
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Table 1 can also be summarized in another way, as we have done in 

Figure 1 below: If we consider a PC or laptop at one end of a spectrum, 

and a smartphone such as the iPhone at the other, we can differentiate 

neatly between them by their various capabilities. This highlights their 

differences, similarities and overlaps. Smartphones are obviously 

completely unsuitable for tasks like processor-intensive statistical 

analysis, and, while tasks such as word processing, spreadsheet analysis 

and presentation preparation are technically possible on the device, it 

would be far easier to use a PC. At the other end of the spectrum, PCs do 

not have localization or motion detection capability, and while it is 

technically possible to make phone calls or do in-store shopping on a PC, 

these tasks are far better performed on a smartphone. Then there are 

tasks than can be performed equally well on both devices, although the 

user’s experience might be different—for example, movies can be 

watched on both devices. While the viewer has the advantage of a 

bigger screen on the PC, smartphones offer more privacy and far greater 

portability.  
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Figure 1: The Computer-Smartphone Capability Spectrum 

 

How can organizations use smartphones and their capabilities as part of 

an information systems strategy that at least in part drives a green 

agenda? What structures can IS Strategy scholars use to guide their 

research endeavors in this regard? We suggest that the notion of “U-

space” is an apposite framework for understanding and exploiting the 

unique capabilities of the smartphone and efforts to place sustainability 

firmly within the IS Strategy domain.  

 

U-Commerce and the U-Space 

Noting the increased prevalence of networks of all kinds in everyday life, 

and the effects these were having on society and business in particular, 

Watson et al. (2002; 2004b) coined the term “U-commerce” and 
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suggested that it is a more appropriate and encompassing term than E-

commerce to capture the phenomena enabled and created by 

ubiquitous networks. The authors argued that “E-commerce”, merely 

conceived of as trade that takes place over the Internet, purely had an 

incremental impact. Indeed, if E-commerce is just about a buyer visiting 

a seller’s Web site and making a transaction there, then it really is not 

that revolutionary, and the Internet is really just another distribution 

channel. However, when the concept of E-commerce is expanded to 

take in whether the individual can do something “useful” rather than 

merely purchasing, its impact is more profound. “When consumers are 

using every conceivable form of computer- or network-driven 

technology, then we have real u-commerce,” according to Watson et al. 

(2004b, p. 40). Indeed, many of the technologies those authors 

speculated on just five years ago, have materialized and are now parts of 

our everyday lives.  

Watson et al. (2002) outlined a multi-faceted U-commerce, where the 

“u” stands for ubiquitous, unique, unison, and universal, and define it as 

“the use of ubiquitous networks to support personalized and 

uninterrupted communications and transactions between a firm and its 

various stakeholders to provide a level of value over, above, and beyond 

traditional commerce” (p. 336). A number of scholars in the 

management literature in general, and in the marketing and information 

systems literatures in particular, have subsequently adopted the “U-

commerce” term and have extended and explored it in their research 

and writing. Some have focused on a further refinement of the 

constructs (e.g., Junglas and Watson, 2006) while others have outlined 

research agendas and avenues for future investigation, as well as the 
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challenges that face business leaders and entrepreneurs (Galanxhi and 

Nah, 2006; Leong, 2005). Yet others have given attention to the 

innovation and business opportunities inherent in the U-commerce 

phenomenon. For example, Wu and Hisa (2008) use an E-commerce 

innovation model to investigate the differences in technological 

knowledge, business model, and dynamic capability aspects used in 

Internet-enabled commerce (I-commerce) versus mobile commerce (M-

commerce) versus ubiquitous commerce (U-commerce). Their findings 

point to innovation from I-commerce to M-commerce as radical and 

result in far-reaching changes in business models. However, from M-

commerce to U-commerce, the changes are disruptive and occur in the 

dimensions of both technological and business models. In earlier work, 

Wu and Hisa (2004) used a hypercube model to explore the technical, 

organizational and commercial challenges posed by E-commerce 

innovating applications. It was found that while M-commerce differs 

substantially from Web-based commerce in some technological 

components, both share common business models. From M-commerce 

to U-commerce, it was found that while innovation is modular to 

customers, and architectural to complementors, it was radical to E-

commerce companies and providers. More specialized areas of focus 

have included the application of U-commerce in tourism (Watson et al., 

2004a) and retail (Keegan et al., 2008). 

In the following section, we use the notion of the U-space to describe 

the broad types of services that can be provided using mobile 

applications as part of an information systems strategy that has 

sustainability high on the agenda. First, we introduce the four 

foundational u-elements of U-commerce—ubiquity, universal, unique, 
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and unison—and then describe and illustrate them with short case 

studies of organizations to achieve sustainability objectives. We draw on 

the work of Junglas and Watson (2006) for the definitions of these 

terms. 

The 4 U’s and the Use of Smartphone Applications: Placing 

Sustainability High on the IS Strategy Agenda 

In this section, we describe the so-called “4 U’s” of U-commerce and use 

examples of iPhone apps in various settings to illustrate how 

organizations are using the device and its unique capabilities to pursue 

sustainable strategies. In the following, we focus on the iPhone as one 

exemplar of a smartphone device due to its unique standing in the 

market. Apple is not only viewed as a thought leader and trendsetter in 

the smartphone market, but it is, to date, also the dominant player in 

the mobile application market. There are more than 140,000 apps 

available to iPhone users, the great majority of which are free; and, since 

the inception of the store in 2008, there have been more than 4 billion 

downloads (Marketing Charts, 2010). During December 2009 alone, the 

Apple store has witnessed an increase of 50 percent in downloads 

(compared to Android whose downloads only increased by 20 percent 

during the same timeframe) (Flurry, 2009).  

In our search for examples to illustrate how organizations are using the 

device and its unique capabilities to pursue sustainable strategies, we 

were struck by two observations: First, we were amazed by the sheer 

amount of iPhone apps that were directed at ensuring a more 

sustainable future. Second, and despite their enormous number, many 

of these apps did not take advantage of the iPhone’s unique 
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capabilities—they simply transferred activities that could be conducted 

on the Internet to the iPhone (these include offerings such as “tips on 

being green”, “handbooks on green resources” and “checklists of 

sustainable activities”). However, we were also struck by a number of 

unique applications, focusing on issues of sustainability, that have been 

developed to exploit the iPhone, and that could not, at the time of 

writing, be performed on any other devices than smartphones. In a 

number of instances in the examples below, the reader might also argue 

that what we have posited as a “U” example under one dimension of the 

U-space might just as suitably fit another “U.” We sympathize with this 

view—in most cases in the U-space there will be considerable overlap 

among dimensions. We have simply sought examples that fit the 

illustration of points as well as possible, while acknowledging that 

another dimension could be described by the example just as aptly.  

 

Ubiquity 

Ubiquity means “access to information unconstrained by time and 

space” (Junglas and Watson, 2006). People desire access to information 

wherever they might be, and networks such as GSM and WiFi enable 

this. The networked iPhone and the infrastructures that support it are 

“everywhere.” They are being embedded in consumer durable devices, 

such as an oven, and many cars can now connect to networks (e.g., GPS, 

satellite radio and soon WiFi). In a sustainability context, ubiquity would 

refer to the ability to obtain information about resource consumption 

and/or lower use alternatives irrespective of where and when the user 

happens to be. 
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Ubiquity Caselet: greenMeter  

greenMeter (http://hunter.pairsite.com/greenmeter/) is an iPhone app 

that calculates a car’s (or any other vehicle’s) power and fuel usage and 

evaluates how drivers could modify their habits to increase efficiency, 

reduce fuel consumption and cost, and lower their environmental 

impact. The app uses the iPhone’s accelerometer to determine power, 

acceleration, fuel usage and cost, crude oil consumption and carbon 

emission. The app allows users to set parameters (e.g., weather, type of 

vehicle, type of fuel and its cost) and also to analyze data when not 

operating a vehicle. The app was released in September 2008 and has 

been downloaded by users in over 60 countries for 5.99 USD per 

download. The app’s developer, Hunter Research & Technology, 

estimates that these downloads have saved over 2 million gallons of gas, 

reduced fuel expenses by over 5 million USD, dropped oil consumption 

by nearly 20,000 barrels, and prevented nearly 47,000 tons of CO2 from 

entering the atmosphere 

What makes greenMeter ubiquitous is its independence from the vehicle 

type and location. Drivers can use this app for any type of vehicle, 

anywhere, and the app’s information travels with them on their phone. 

Hunter Research even claims that the app can be used when not driving 

to educate and inform. By allowing users to calibrate (vehicle type, 

weather, fuel type and cost), the app becomes truly universal and 

portable.  

 

Uniqueness 



57  

Uniqueness is “knowing precisely the characteristics and location of a 

person or entity” (Junglas and Watson, 2006). Knowing the 

characteristics and location of an individual means that information can 

easily be customized to the current context and particular needs of that 

person.  

 

Uniqueness Caselet: Find Green and Bike your Drive 

The Find Green app (http://www.3rdwhale.com/) is another ubiquitous 

iPhone application at the price of 1.99 USD. Find Green uses the 

iPhone’s positioning capability to provide users with real-time 

information about “green” businesses in their vicinity. The app’s 

database has a growing list of over 60,000 businesses in dozens of 

categories (e.g., restaurants, grocery stores, etc.) in hundreds of North 

American cities. What makes Find Green notable, aside from its geo-

targeting capabilities, is its use of crowd-sourcing to build its database. 

Find Green’s developers provide ratings for the listed businesses based 

on energy use, emissions, water use, waste and recycling practices. In 

addition, they allow users to submit their own ratings and to suggest 

businesses to add to the database. As such, Find Green is ubiquitous 

primarily for being location-independent. Unlike apps such as Urban 

Spoon or Zagat, both restaurant guides that list a number of restaurants 

in a given area, Find Green lists only those restaurants in proximity to 

where the user is actually standing! Find Green’s use of crowd-sourcing, 

allowing for ratings to be modified and new businesses to be added, 

truly makes it accessible to one and all, adding to its ubiquity. 
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Bike Your Drive (http://www.globalmotion.com/index.html) is an app 

that doubles a basic cyclocomputer and carbon calculator. Obviously 

everyone’s bike route, location, and cycling capabilities are unique. It 

allows the individual iPhone user to instantly compute their average 

speed and elapsed time on his bike, as well as telling him how many 

calories he has burned and how many pounds of CO2 emissions he has 

offset by riding rather than driving. As part of a user’s unique profile, the 

app can save multiple routes and even geo-tag photos of landmarks 

using the positioning capability. 

 

Unison 

Unison is about “information consistency” (Junglas and Watson, 2006). 

People want a single point of truth, not a dozen databases with 

conflicting information. Consumers want complete agreement between 

their phonebook, calendar, to do list, and other such files across their 

range of electronic tools (i.e., cell phone, computer, and PDA). There is a 

sense of urgency, and individuals do not want conflicting information or 

multiple sources to deny them this urgency. Unison, in particular, is a 

dimension of the U-space that prompts arguments like: “But this can 

also be done on a PC.” We suggest that the Seafood Watch app 

described below means that while tasks might be accomplished with a 

PC, they can also be performed with infinitely more unison on an iPhone. 

 

Unison Caselet: Seafood Watch 

Many of the world’s fish species have been seriously over-fished, and 

some are now in peril. Environmentally sensitive consumers who still 
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enjoy fish might access their PC and compile a list of fish that are 

sustainably produced and those that are under threat, and carry that list 

with them. However, not only would they need to suffer the 

inconvenience of having to carry this list with them every time they went 

to a food store or to a restaurant, the list would also not be universally 

accurate: some fish species are endangered in certain parts of the world 

while safe in others.  

An iPhone app called Seafood Watch 

(http://itunes.apple.com/us/app/seafood-guide) provides users access 

to the most current and most current information about endangered 

fish species, irrespective of device, time and location. The app (under the 

auspices of the Monterey Bay Aquarium) lists most of the commercially 

sold fish by region and rates those fish for sustainability. It brings the 

latest Seafood Watch recommendations directly to a consumer’s iPhone. 

The consumer can make sustainable seafood choices quickly and 

easily—whether he is eating at his favorite restaurant or shopping for 

dinner. At a time when the world's oceans are severely overfished, 

seafood choices make a big difference. The app gives users free, up-to-

date recommendations at their fingertips, and regional guides highlight 

seafood that is best in each geographic area. It automatically loads the 

right guide for the user’s location using the iPhone's positioning 

capabilities and lets the user search for seafood quickly and easily within 

regions. It permits the user to sort seafood by rank, and its sushi guide 

lists fish by its Japanese name as well as its common market name. 

 

Universality 
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The goal of universality is “to overcome the friction of information 

systems’ incompatibilities” (Junglas and Watson, 2006). People want a 

single device that has a high level of integrated functionality (e.g., 

iPhone) that can serve as a phone, browser, PDA, music player, camera, 

GPS, or a remote control. Making information coherently available 

irrespective of the technological platform is the most prominent urge of 

universality.  

 

Universality Caselet: iLinc Pro 

iLinc Pro uses the iPhone’s Wi-Fi and cellular capabilities to turn the 

device into a touch screen controller for the home (at a price of 9.99 

USD). A user might forget to turn off the lights on the way out the door 

in the morning, but does not want to waste electricity, or he might need 

to turn on the sprinklers for a short time while still at work, or he wants 

to come home to a lighted and heated home without leaving the power 

on all day. The iPhone can control all of this for the individual’s home 

from virtually anywhere in the world (assuming the INSTEON system has 

been installed, see www.smarthome.com/iphone). Each individual and 

his respective home are unique, and the app allows control of power 

and irrigation technology in a way unique to that individual and his 

home. The app integrates a set of different controllers for various 

resources into one. For example, it ensures that electricity use is 

restricted to times when it is necessary and that resources such as water 

are only used exactly when needed—controlled by one application only.   

 

Developing Smartphone Applications for a Sustainable IS Strategy  
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Leavitt (1965) first articulated a now well-known framework that posits 

organizational change is the result of, and interdependent on four 

elements: tasks, technology, structure, and people (see Figure 4). For 

example, the decision to adopt a new technology, like the smartphone, 

is in part due to, and in turn changes, the nature of work in an 

organization (tasks), and perhaps its structures (by diffusing decision-

making), as well as the people in the organization who now use 

smartphones to accomplish tasks they could otherwise not accomplish, 

or only do so with difficulty using a computer. 

We have argued that smartphones have unique capabilities, based on 

their embodiment of the four components of the U-space. Smartphones’ 

ubiquity (and the ubiquity and universality of the networks they may 

access), uniqueness, unison, and universality empower individuals to a 

new extens, insofar as implementing sustainable IS strategies are 

concerned. 

First, smartphones take advantage of new technologies. The 

preponderance of apps, and the rate at which they have been developed 

and diffused is a testimony to the velocity and originality of this 

technology. As a result, the very way in which people now do things 

(tasks) are different. This is also true for organizations, who now find 

themselves interacting with their stakeholders in very different ways. 

For example, a new app called “Shopkick” uses smartphones’ localization 

abilities, multimedia capabilities, and SMS to interact with shoppers at 

the point-of-sale. An individual with Shopkick loaded onto their phone 

can earn points (redeemable for gift cards from participating merchants) 

by going into stores, buying goods or services, or even by going into a 

change room to try on clothing! While affinity programs are nothing 
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new, what makes Shopkick unique is that it ‘pings’ (or sends an SMS to) 

consumers based on their proximity to a participating store (for 

example, walking by the storefront) and presents a unique offer based 

on what items this person has purchased in the past, their gender, age, 

and even the number of points they have accumulated. As a result, 

merchants expect the uptake on offers to be significantly higher. For 

Shopkick, there is also incredible value in mining purchasing behavior 

and selling aggregated data.   

Smartphones also change the structures of organizations, making them 

flatter by empowering both customers and managers. A disgruntled 

customer can directly tweet the CEO of a company (as one of the 

authors recently did) at the point of sale, and receive a reply within 

minutes rectifying the situation. This empowerment would not occur, 

and the opportunity to rectify a bad service experience not afforded to 

the company were it not for the smartphone. To lodge a complaint using 

a PC, the disgruntled customer would have to first go to where their PC 

is, find the organization’s CEO (not the easiest thing to do), hopefully 

obtain his or her email, compose and send a note, wait for the 

respondent to read it and respond. Clearly, the immediacy is lost, and by 

the time someone (if anyone) responds, the moment is lost. 

Leavitt’s notion of ‘fit’ between tasks, technology, structure and people 

affords researchers a comprehensive and interdependent perspective 

from which to understand the unique opportunities afforded 

smartphones and their owners. 

Figure 4: Leavitt’s Diamond 
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We now outline a process that might be followed for indentifying apps 

for sustainable issues, assuming the organization desires to ensure that 

the applications take advantages of a smartphone’s unique features, and 

also assuming that the organization wants to contribute to sustainability 

by using fewer resources, protecting resources, and improving our use of 

current resources. The process is shown in Figure 5 below. 
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Figure 5: The Smartphone Application Development Process 

 

 

The application development process we suggest in the following is 

relatively simple and involves three phases. In the first phase, members 

of an organization (in whatever team or group structure is chosen) 

engage in three more or less concurrent activities, numbered merely for 

the sake of convenience and applied in no particular order.  

First, participants need to make sure that they understand the features 

of a smartphone, how it differs from other similar technologies, and in 

particular, how it differs from a standard desktop PC or laptop. Table 1 

and Figure 1 will provide suitable prompts in this regard. The objective 

should be to carefully consider how the smartphone, and particularly its 

unique characteristics of multimedia, motion detection and location 

ability, can lead to applications that will enhance and promote 

sustainability.  
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Second, participants should collect and study as many good case studies 

and examples as they can of other organizations using smartphone 

applications in innovative ways, both in general, and specifically, in 

pursuit of strategy that enhances sustainability. We often learn by 

modeling the behavior of others, or what Bandura (1977) has termed 

“vicarious learning.” Understanding existing examples of good 

smartphone applications should assist managers to identify 

opportunities for their organization. By identifying and studying case 

studies of the situations in other organizations, managers will be able to 

ask and hopefully answer questions such as: How might this work in our 

business environment? How would it enhance our business objectives in 

general and our sustainability goals in particular? How might it fit into 

our overall IS strategy?  

Third, participants should develop an understanding for the dimensions 

of the U-space. In combination with their understanding of smartphones 

and their observations of others’ use of applications, an enhanced 

understanding of the concept of U-space will prompt them to find that 

those applications that will work best are the ones that are ubiquitous, 

unique to the individual, universal, and in unison.  

Then, the development team will find it useful to use a structured 

process model to identify exactly what an application might do, and 

where it might fit into a business process, possibly using Leavitt’s 

integrative framework. Another strong candidate for this (although 

there are a number of other possible alternatives in the IS, marketing 

and strategy literatures) might be the Customer Service Life Cycle model 

of Ives and Learmonth (1984), which we illustrate briefly as part of 

Figure 2. Long-established in the strategic IS literature, the model 
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provides a structured perspective on the customer’s process of making a 

purchase decision, acquiring the offering, owning it, and finally retiring 

or disposing the offering. Each of these phases is comprised of sub-

phases that should be looked at through the customer’s eyes, and the 

whole process, or parts thereof, can be expedited through the effective 

design of a smartphone application. Whatever the framework used, it 

should be comprehensive, that is, consider all aspects of the 

organization and its value chain affected by implementation of the 

smartphone app. I The framework should also be integrative and 

interdependent, for as we have argued, adopting a smartphone app 

affects many facets simultaneously and reflexively. Finally, the 

framework needs to be able to include the unique capabilities of 

smartphones. 

Finally, the team can use a group creativity technique, or a process such 

as brainstorming, to generate a large number of ideas for smartphone 

applications. Brainstorming in groups, popularized by Osborn (1963), has 

been shown to double creative output, although there has been criticism 

of the technique and suggestions of alternative methods to follow (Diehl 

and Stroebe, 1991; Mullen et al., 1991; Nijstad et al., 2003). Following 

this, the selected application(s) can be developed, publicized in the 

media and on the organization’s website, and made available through an 

application store.  

 

Issues for IS Strategy Researchers 

Smartphone applications, particularly in pursuit of green and sustainable 

agendas, have profound research implications for academics in 
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marketing, strategy and the social sciences in general, and for IS strategy 

scholars in particular. We identify below a handful of the several 

significant issues IS strategy researchers will need to investigate. 

Revalidate Existing Theories 

There have been a number of specific theoretical contributions to 

information systems in its relatively brief history as an academic 

discipline. These have, for example, included the Technology Acceptance 

Model (TAM) (Davis, 1989), a widely cited information systems theory 

that models how users come to accept and use a technology. With its 

origins in Ajzen and Fishbein’s (1980) theory of reasoned action, TAM 

employs the two simple technology acceptance dimensions of ease of 

use and usefulness. As Davis et al. (1989) have it, because new 

technologies can be complex and an element of uncertainty exists in the 

minds of users with respect to employing them, people form attitudes 

and intentions toward trying to learn about them before initiating 

efforts directed at using them. At first glance it would appear as though 

TAM might do a good job of predicting the acceptance of applications in 

pursuit of sustainability. However, IS strategy scholars would do well to 

develop theories more appropriate to the technology environment of 

the new millennium. We need to revalidate our major theories and 

notions of best practices because these were developed during an era of 

large-scale corporate information systems in an industrial economy. 

Before there were no devices such as a smartphone, and before the 

world did not care as much about the environment as it does today.  

Other significant theories in IS, such as the task-technology fit model, 

have advocated for a long time that only a sufficient match between a 
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technology and the task at hand can lead to its usage and ultimately to 

an increase in performance (Goodhue and Thomspon, 1995). Yet again, 

sustainability, as part of an individual’s motivation to use or not use a 

technology, is not part of the model. In the same vain, IS success models 

rely on the quality of the system and the information provided through it 

in order to facilitate use, user satisfaction, and eventually an increase in 

personal and organizational performance (DeLone and McLean, 1992; 

2003). However, outside this strict system’s perspective, the impact of 

environmental factors that could also contribute to organizational 

performance, for example, by reducing its carbon footprint through a 

smart choice of computing power, is not considered.  

If these and the other theories that have been expounded in the major 

academic IS journals are indeed powerful theories, then they will prove 

constructive in explaining what the smartphone and its applications 

(particularly those in support of sustainable agendas) will mean to 

organizations, managers, customers, and individuals, as well as the ways 

in which to understand this. If these theories prove to be less potent for 

understanding these issues than they have been in their explanation of 

other, better known, IS strategy phenomena, then perhaps we need new 

theories in IS and IS strategy. We might need to develop a theory of 

information systems strategy based on our present knowledge of 

customers and technologies, and extend these to cater for an age in 

which sustainability is the issue of the day. 

 

Build New Theories 
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Over the years, thinking in IS has evolved from a technology/systems 

focus to a user/customer focus (e.g., Pitt et al., 1995; Delone and 

McLean, 1992; 2003). Whereas previously organizations owned and 

managed the information systems and technologies, today these are 

owned and used by customers and other stakeholders—indeed, there is 

evidence of employee ownership of technologies and systems which do 

the work of firms (cf. Blackshaw, 2009; Dearing, 2009). In the case of 

smartphone applications, the center of attention migrates to the user, 

and this is particularly true in the case of those applications in support of 

sustainability discussed in this article. Now the responsibility for the 

environment no longer rests with the government or some large 

organization. The application now not only enables the user to behave in 

an environmentally sound manner, it also makes the user more 

responsible for this. For example, the Seafood Watch application on a 

user’s phone means that it is no longer the government’s or 

Greenpeace’s responsibility to inform the consumer about endangered 

fish species, but that the onus is on the empowered consumer to ensure 

that the restaurant or retailer is serving him in a sustainable fashion. IS 

academics will need to identify or formulate theories that will aid in the 

explication of what happens when considerable information capacity 

that enables user responsibility and accountability is in the hands of 

users. 

Information, and the apps that deliver it, will be the differentiating 

criteria of organizational IS strategies because of its malleability, 

atomization and its deliverability by means of smartphone applications. 

Questions that IS strategists and theorists will need to answer include 

the following: What will be the appearance and characteristics of an 
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app-based theory of IS strategy look like? How would we 

reconceptualize our understanding of IS strategy if we position 

smartphone applications at the heart of our interactions with users? 

 

Conclusion 

In this paper, we have considered ways in which smartphones can act as 

green technologies and as integral parts of green information systems to 

make important contributions toward a sustainable world. We have 

briefly described smartphones and their applications; the basic 

differences between smartphones and more common Internet 

applications were highlighted. The theoretical framework of U-

Commerce, or the “U-space” and its four dimensions, was used to 

illustrate and highlight how innovative organizations are currently using 

the unique characteristics of smartphones to pursue and elevate 

environmentally sound strategies. A relatively simple process was 

outlined that might be followed for indentifying smartphone 

applications for sustainable issues, making sure that the applications 

take advantages of the smartphone’s unique features, thus contributing 

to sustainability by using fewer resources, protecting resources, and 

improving our use of current resources. We concluded by identifying a 

research agenda for information systems scholars to pursue in studying 

the use of smartphones in search of a sustainable information 

technology agenda. 

Smartphone devices represent major innovations in our ability to 

process information. Such advances have been the bedrock of cultural, 

social, political, and economic change throughout history (Brown and 
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Duguid 2000; Eisenstein 1979; Shlain 1998). Now they portend to be the 

fledgling agents of environmental change. The ubiquitous connectivity to 

information and computer-processing power that smartphone devices 

have placed in the hands of millions of individuals will drive profound 

changes by making the individual more capable of, and more responsible 

for, what is happening in the physical world in which they live. 

Of course, these changes have not always been for the good, and an 

exploration of both the intended and unintended consequences of 

smartphone technology is warranted. For example, the iPhone app 

“Trapster” allows people to post notices of speed traps and other law 

enforcement traps for other motorists. While avoiding a speeding ticket 

might be desirable for an individual (and certainly save energy in terms 

of lower fuel consumption) , speed traps exist to regulate driving so that 

it is safe for all. Trapster, it could be argued, has unintended societal 

consequences along with beneficial individual ones. 

In the current scheme of things, many of the “green apps” will only have 

an incremental impact on sustainable IS strategies. When smartphone 

applications are merely extensions of the kind of software that is readily 

available on computers on the Internet, their impact might be nice, but 

probably not intense. While an application that streams tips on a 

greener lifestyle to a smartphone on a daily basis might be interesting, 

this can be done just as effectively on an Internet-enabled computer and 

will probably not have much direct or immediate impact. However, 

applications that make use of the smartphone’s unique capabilities will 

result in observable, measurable, and direct behaviors and 

consequences. This is important as the future of our world may depend 

on it. The future of our children’s world certainly will.  
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CHAPTER 4 

GREEN, SEEN GREEN, OR NEITHER: HOW ARE INFORMATION 

TECHNOLOGY BRANDS PERCEIVED IN SOCIAL MEDIA? 

 

Abstract 

Issues of the sustainability of a modern lifestyle enabled by technology 

figure prominently in the public consciousness in recent years. One 

representation of this consciousness can be found in the contents of 

various forms of social media. This paper presents a study of the relative 

positioning of IT brands viewed as either very environmental responsible 

or less so in publically available data. Six IT brands (top and bottom three 

green IT brands of the GreenFactor study) are chosen for this study.  A 

correspondence analysis is used to simultaneously portray selected IT 

brands in multi-dimensional space.  Social Mention metrics on the six 

brands, which includes strength, sentiment, passion, reach, unique 

authors and frequency are collected and use as data input for the 

correspondence analysis using Xlstat.  The analysis shows that “green” IT 

brands do not receive a different kind of attention in Social Media to 

that of less “green” IT brands.  One explanation is that the positioning of 

IT brands in social media might be far more strongly influenced by other 

factors than their environmental strategies. The paper concludes with an 

acknowledgement of the limitations of the approach followed, outlines 

the implications for brand managers of corporate reputation, and 

identifies avenues for future research in this domain. 
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Introduction 

The recent Gulf oil crisis, and its questionable handling by multinational 

energy giant BP, is only one of a stream of incidents that emphasize just 

how unsustainable the nature of modern living has become. There are 

many other symptoms of our ecological crisis: we are faced with rising 

temperatures, decreased rainfall, desertification, rising sea levels, vast 

toxic wastelands, acidification of the oceans, over-population, de-

speciation, extinctions, and decreasing biodiversity in terms of both 

species and ecosystems. As Hart (1997) argues, from a human 

perspective, the ecological crisis has three root causes: population, life-

style and technology. A large human population lives an unsustainable, 

environmentally destructive lifestyle, enabled by technology. Not the 

least of these technologies has been information technology (IT): IT has 

been a major consumer of energy, and a major producer of 

environmentally lethal waste. 

From a consumption perspective, the energy demands of the Internet 

are increasing by more than 10 percent each year. The power usage of 

the computer industry has gone from being relatively small to overtaking 

other sectors like the airline industry. U.S. data centers, for example, 

used 61 billion kW of power in 2006, enough to supply the whole of the 

U.K. with energy for two months and accounting for 1.5 percent of the 

electricity used by the U.S. (Ellicott, 2009). As a producer of waste, the 

computing industry discards equipment that contains a plethora of toxic 

substances, including dioxins, polychlorinated biphenyls (PCBs), 

cadmium, chromium, radioactive isotopes, and mercury. Computer 

monitors comprise more than 6 percent lead by weight (between 1.5 
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and 8 pounds in the lead glass of cathode ray), and circuit boards contain 

quantities of lead-tin solders, likely to leach into groundwater or to 

create air pollution via incineration (Royle, 2005). 

Not unmindful of the impact that environmental irresponsibility might 

have on their corporate reputations, many firms within the IT industry 

have embarked on “green initiatives”. Some of these schemes have been 

genuine attempts to “clean up their acts”, and have involved efforts to 

embark on cleaner and more sustainable manufacturing and packaging 

strategies, coupled to engagements with customers aimed at making 

them more aware of, and active in, their use and disposal of IT products. 

Others have been slightly more cynical, a tactic sometimes known as 

“greenwashing”: Their deeds don't match their words; while espousing 

environmentally sound values and policies, they have continued to act in 

a business-as-usual fashion. An important question of course is whether 

the actions of these firms are noticed? Are the positive actions of 

environmentally responsible players noticed and applauded, and is the 

behavior of greenwashers appropriately castigated and denounced? 

Both praise and approval of the environmentally responsible, and 

criticism and denigration of the greenwashers will occur on and in a 

variety of platforms – in mass media and by means of word of mouth 

communication. Increasingly nowadays, it is occurring in social media - 

media designed to be disseminated through social interaction between 

individuals and entities such as organizations. It should be possible to 

detect positive response to environmental responsibility, as well as 

negative response to green washing by analyzing the content of the 

various forms of social media. This is the focus of the current paper.  We 
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proceed as follows: First, we provide a brief general overview of the 

social media phenomenon, and distinguish between the various types of 

social media. Second, we describe a tool for collecting various aspects of 

brand visibility information in social media, called Social Mention. Then 

we briefly describe a study of the relative positioning of IT brands 

viewed as either very environmentally responsible or less so in publicly 

available data according to their assessment in Social Mention. We 

explain the use of correspondence analysis to simultaneously portray 

selected IT brands in multi-dimensional space, so that they can be 

contrasted with each other in terms of their positioning in social media. 

We also comment on the current state of positioning of these brands in 

social media, and attempt to answer the primary question of this 

research: Is environmentally responsible action reflected in social media 

commentary? The paper concludes with an acknowledgement of the 

limitations of the approach followed here, an outlining of the 

implications for brand managers and custodians of corporate reputation, 

and an identification of avenues for future research in this domain. 

Social Media: A Brief Review 

We have previously defined social media as media designed to be 

disseminated through social interaction between individuals and entities 

such as organizations. Typically it is created using highly accessible (easy 

to get to) and scalable (can be used to reach large numbers) publishing 

techniques (Brogan, 2010; Zarella, 2010). Social media uses Internet and 

web-based technologies to transform broadcast media monologues (one 

to many) into social media dialogues (many to many). It supports the 

democratization of knowledge and information, transforming individuals 
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from mere content consumers into content producers. Kaplan and 

Haenlein (2010) describe social media as "a group of Internet-based 

applications that build on the ideological and technological foundations 

of Web 2.0, and that allow the creation and exchange of user-generated 

content". Businesses and practitioners sometimes refer to social media 

as user-generated content (UGC) or consumer-generated media (CGM), 

or when consumers create ads about brands they either love or hate, as 

consumer generated advertising (CGA) (Berthon et al., 2008).  

In many ways social media has not only changed the way in which 

organizations and their brands interact with their customers, it has also 

changed the way business gets done. Organizations are now not only 

able to reach customers online and interact with them, they are also 

able, if this is managed effectively, to become part of customer 

conversations. Brands are attempting to utilize social media to reach 

existing customers, gain new ones, and build or maintain credibility and 

reputation.  

Kaplan and Haenlein (2010) distinguish social media as having three 

components, namely, concept (art, information, or meme); media 

(physical, electronic, or verbal); and social interface (intimate direct, 

community engagement, social viral, electronic broadcast or syndication, 

or other physical media such as print). Social media are all part of the 

phenomenon known as “Web 2.0”. Web 2.0 is probably best viewed as a 

series of application progressions over Web 1.0, rather than as 

something new in and of itself. Web 2.0 is the internet’s “now” to Web 

1.0 as the internet’s “then” – it is much more to do with what people are 

doing with the technology than the technology itself. Rather than merely 



82  

retrieve information, users now create and consume it, and hence add 

value to the websites that permit them to do so. These websites usually 

provide a richer context to users, by means of user-friendly interfaces 

that encourage and facilitate participation.  

In what follows, we briefly describe some of the major types of social 

media, but do not claim that this is in any sense a definitive or even 

complete classification, as this is not the purpose of the paper. We 

distinguish briefly here between blogs, micro-blogs, social network sites, 

picture sharing, video sharing, and social news websites. 

Blogs (short for “web logs”) are websites, owned and written by 

individuals, who maintain regular commentaries and diaries that may 

include text, graphics and video, links to other blogs and web pages, 

usually in reverse chronological order. Rudimentary blogs function 

simply as personal online diaries, but more sophisticated bloggers 

concentrate as commentators on a range of focused phenomena, with 

news and views on particular subjects, covering a wide range of 

industries, products, services, and special interests. Many blogs permit 

readers to leave their comments in an interactive format. Some 

specialized bloggers use their blogs to differentiate themselves from 

mainstream media; others are like more traditional journalists who see 

blogs as an alternative or additional communication channel (see Steyn 

et al., 2008).  

Micro-blogs are social networking services that enable users to send and 

read very short messages, usually restricted by the number of characters 

in the message. The best known of these is Twitter, through which users 

can send messages known as “tweets” - text-based posts of up to 140 
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characters displayed on the author's profile page and delivered to the 

author's subscribers, who are known as followers. Senders can restrict 

delivery to those in their circle of friends or, by default, allow open 

access. Users can send and receive tweets via the Twitter website, text 

messaging on cell phones, or external applications.  

Social networking websites are services on which users can find and add 

friends and contacts, and send them messages, and update their 

personal profiles to notify friends, contacts or colleagues about 

themselves. Additionally, on some social networking websites, users can 

join networks organized by workplace, school, or college, and so forth. 

The best-known “friendship” social networking sites are Facebook and 

MySpace, and the best-known professional social networking sites are 

LinkedIn and Plaxo.  

Picture sharing websites, the best known of which are Flickr, Yahoo 

Images and Google Images allow users to store and share images. 

Video sharing websites allow users to upload and share videos. Typically, 

unregistered users can watch the videos, while registered users are 

permitted to upload an unlimited number of videos. The best known of 

the video sharing websites is YouTube.  

Lastly, social news websites are sites that allow people to discover and 

share content from anywhere on the Internet, by submitting links and 

stories, and voting and commenting on submitted links and stories. The 

best known of these is Digg (www.digg.com). 

Social Mention and (Un)Green Brands 
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Social Mention (www.socialmention.com) is a (currently open and free) 

social media search and analysis platform that aggregates user 

generated content from a number of different social media platforms 

into a single stream of information. It allows the user to easily track and 

measure what and how much people are saying about a brand, an 

organization, a new product or service, or indeed any topic across the 

web's social media landscape in real-time. Social Mention monitors 100+ 

social media properties directly, including Twitter, Facebook, 

FriendFeed, YouTube, Digg, and Google etc. It provides a point-in-time 

social media search and analysis service that can include daily social 

media alerts (see www.socialmention.com/about).  

Social mention reports on a number of metrics for a particular brand. 

Those utilized in the study presented in this paper are described and 

defined in table 1 below. 

Table 1: Social Mention Metrics: Descriptions 

Metric Definition How Calculated 

Strength The likelihood that 

your brand is being 

discussed in social 

media 

Phrase mention within 

the last 24 hours 

divided by the number 

of total possible 

mentions 

Sentiment The ratio of generally 

positive mentions to 

the number of 

generally negative 

Number of Generally 

Positive Mentions/ 

Number of Generally 

Negative Mentions 
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mentions This measure can also 

be gauged in absolute 

terms by counting the 

number of positive 

mentions, the number 

of neutral mentions 

and the number of 

negative mentions* 

Passion A measure of the 

likelihood of 

individuals talking 

about your brand in 

social media will do so 

repeatedly 

A small number of 

individuals talking 

about a brand 

repeatedly will give a 

high passion score. A 

large number of 

individuals talking 

about your brand, but 

only infrequently per 

individual, will give a 

low passion score 

Reach A measure of the 

range of influence 

Ratio of the number of 

unique individuals 

talking about your 

brand as a % of the 

number of total 

possible mentions 

Unique Authors An indicator or the 

number of authors 

The number of unique 

authors messaging 
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messaging about a 

brand 

about a brand within a 

particular time period 

Frequency The frequency with 

which mentions of a 

brand appear 

Measured in minutes 

or seconds. For our 

purposes, this 

indicator is reverse-

scored; e.g. a brand 

being mentioned every 

30 seconds vs a brand 

mentioned every 60 

seconds would score 

60 and the second 

brand 30. We term 

this Relative 

Frequency.  

*For this study we counted positive, and negative mentions separately 

rather than simply use the ratio of positives to negatives  

As our source for indicators of “green” and less “green” IT brands we 

used a report from Greenfacts (http://www.greenfactorstudy.com/). 

GreenFactor is a joint research initiative between two consulting 

companies, Strategic Oxygen and Cohn & Wolfe, to “illuminate ‘green’ 

marketing opportunities and further ‘green’-focused research on a 

global scale”. GreenFactor’s (2008) research study surveyed 11,740 

employees of small, medium, and large companies in 13 countries who 

had involvement in IT purchase decisions. These surveys were conducted 

between October 2nd, 2008 and December 18th, 2008. Respondents are 

first asked to choose 6 IT brands that they most associated with “green” 
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technology, which was defined as “efficient power consumption, 

recyclable/reusable packaging, recycling offers for older equipment, use 

of non-toxic materials, or making investments in future green concepts 

such as alternative materials” (GreenFactor, 2008 downloaded 

November 29th 2009 from http://www.greenfactorstudy.com/).  

The top 3 IT firms/IT brands in the GreenFactor survey, in other words 

the IT brands seen by respondents as being “most green”, were Hewlett-

Packard (HP), Dell and IBM. The bottom 3 IT firms/IT brands in the 

GreenFactor survey, that is, the IT brands seen by respondents as being 

“least green”, were Fujitsu, SAP and NEC. 

The Study and Methodology 

In order to illustrate our approach to using data from Social Mention to 

portray IT brands in multi-dimensional space, we gathered data on the 

six IT brands identified above in the GreenFactor study by entering their 

brand names into the Social Mention website, and having the web site 

calculate the metrics (as shown in table 1) for each brand in all the social 

media the site reports on. Next, a contingency table was created, with 

the six IT brands as columns, and the Social Mention metrics (Strength, 

Positive Mentions, Neutral Mentions, Negative Mentions, Passion, 

Reach, Unique Authors and Relative Frequency) as rows. The 

contingency table was then used as data input for correspondence 

analysis using Xlstat.  

A summary of the scores for each of the 6 IT brands on each of the Social 

Mention criteria is shown in Table 2 below. 
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Table 2: IT Brands and Social Mention Scores 

IT 

Brand 

Characteristics 

Streng

th     

Positive 

Sentim

ent 

Negative 

Sentime

nt 

Passio

n      Reach  

Unique 

Authors 

Relative 

Frequency Totals 

SAP      22 114 32 32 24 387 212 823 

NEC      12 96 13 35 22 380 210 768 

Fujitsu 15 82 7 42 20 335 30 531 

IBM      25 107 21 31 22 384 235 825 

HP        17 80 21 39 20 318 90 585 

Dell      25 141 39 38 21 358 240 862 

Totals 116 620 133 217 129 2162 1017 4394 

 

An important observation can be made from the above table. First, 

interpreting a reasonably complex table such as that in Table 2 can be 

difficult, as the observer not only wishes to assess where a particular 

brand is performing well or poorly, but would also want to determine 

how a brand stacked up against other brands on a particular indicator. 

Being able to construct a picture in which the brands and the criteria are 

portrayed in two-dimensional space would make this much easier.  

Correspondence Analysis 

To identify the associations between the IT brands and the social 

mention indicators, we used correspondence analysis. Correspondence 

analysis is a perceptual mapping technique based on cross-tabulation 
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data that is converted into a joint space map by decomposing the X2 

statistic of the frequency matrix (Bendixen, 1995, 1996; Greenacre, 

1993). The perceptual map created through correspondence analysis is 

useful in uncovering structural relationships between different variables 

(Inman et al., 2004) and its graphical nature facilitates interpretation of 

data that would otherwise be difficult to comprehend (O’Brien, 1993). 

Moreover, Hair et al. (2006) state that correspondence analysis is best 

suited for exploratory data analysis, and since our study is exploratory in 

nature, its use in this type of study is appropriate. In order to assess the 

relative positioning of each of the IT brands from the perspective of 

various social media indicators, correspondence analysis permits us to 

map where each of the brands are relative to the others.  

Stated differently, correspondence analysis was used to explore the 

nature of the dependency between the six IT brands and the seven 

social mention concepts as presented in table 2. The quality of a 

correspondence analysis is measured in terms of the proportion of 

inertia explained (Underhill and Peisach, 1985, p.45). In this study, a 

correspondence analysis in two dimensions was performed.  The key 

reports from the correspondence analysis used to interpret the nature 

of dependency between the brands and their associated concepts 

include: 

i. Significance of dependency: This can be assessed in two ways. 

First from the Chi-square value (Table 3, column 4, and last row) and its 

associated significance value (Table 3, column 5, and last row). Second, 

from the total inertia for the contingency table. This is to be found in 

Table 3, column 3, and last row. The square root of the total inertia can 
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be interpreted as the correlation between the rows and columns of the 

contingency table. A rule of thumb for this statistic is that it must be 

greater than .2 (Bendixen, 1991, p. 8). 

ii. Quality of the individual dimension: the proportion of the total 

inertia explained by each of five dimensions (Table 3, Columns 6 and 7). 

This information is used to decide on how many dimensions to retain for 

further detailed analysis.  

iii. Quality of model fit: The proportion of total inertia accounted for 

by the retained dimensions. See, Table 3 column 7 labeled “Cumulative”. 

Table 3: Correspondence Analysis Summary 

Dimensi

on 

 

Proportion of 

Inertia 

Confidence 

Singular Value 

  

Correlati

on 

Singul

ar 

Value 

Inerti

a 

Chi 

Squar

e Sig. 

Accounte

d for 

Cumulati

ve 

Standard 

Deviatio

n 2 

1 .195 .038   .845 .845 .012 .003 

2 .074 .005   .121 .966 .015  

3 .028 .001   .017 .983   

4 .024 .001   .013 .996   

5 .013 .000   .004 1.000   

Total 
 

.045 198.58

3 

.000
a 

1.000 1.000 
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Table 3: Correspondence Analysis Summary 

Dimensi

on 

 

Proportion of 

Inertia 

Confidence 

Singular Value 

  

Correlati

on 

Singul

ar 

Value 

Inerti

a 

Chi 

Squar

e Sig. 

Accounte

d for 

Cumulati

ve 

Standard 

Deviatio

n 2 

1 .195 .038   .845 .845 .012 .003 

2 .074 .005   .121 .966 .015  

3 .028 .001   .017 .983   

4 .024 .001   .013 .996   

5 .013 .000   .004 1.000   

Total 
 

.045 198.58

3 

.000
a 

1.000 1.000 
  

a. 30 degrees of 

freedom 

      

 

iv. Quality of the row and column points:  the proportion of inertia of 

each row (brand) point and each column (concept) point to the inertia of 

their respective dimensions. See, columns 6 and 7 in Table 4 and Table 5, 

respectively. These inertias are used, together with the plot coordinates 

for the categories, to interpret (or name) the dimensions. The plot co-

ordinates labeled “Score in Dimension” are to be found in columns 3 and 

4 of Table 4 (concept categories) and Table 5 (row categories). 
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Table 4: Overview Brand/Row Pointsa 

IT 

brand 

 

Score in 

Dimension 

 

Contribution 

 

Of Point to Inertia 

of Dimension 

Of Dimension to Inertia 

of Point 

Mass 1 2 Inertia 1 2 1 2 Total 

SAP      .187 -.184 .093 .002 .032 .022 .765 .074 .838 

NC        .175 -.146 -.445 .004 .019 .468 .209 .730 .939 

Fuj        .121 1.015 -.029 .024 .638 .001 .994 .000 .995 

IBM      .188 -.275 -.181 .004 .072 .083 .772 .127 .899 

HP        .133 .421 .192 .005 .121 .066 .872 .068 .941 

Dell      .196 -.342 .368 .007 .118 .360 .670 .294 .964 

Active 

Total 

1.000 
  

.045 1.000 1.000 
   

a. Symmetrical normalization 

 

v.  Quality of the dimension to explaining category inertia/fit: This is 

an assessment of how well the row (column) categories are explained by 

the retained dimensions: two sources of information are provided. First, 

the proportion of inertia of the row (column) category accounted for by 

each of the retained dimensions is to be found in columns 8 and 9 of 

Table 4 and Table 5, respectively. In column 10, of these tables, is 

recorded the total inertia in the row (column) categories across the 

dimensions. It is these latter inertias that provide a measure of the 

overall quality of the representation of the separate categories in two-
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dimensional space.  The rule of thumb here is to obtain a value of .5 (i.e. 

50%) or greater in this column (See, Hair et al., 2010, p. 605) 

Table 5: Overview Concept/Column Pointsa 

Concept/ 
Characteri
stic 

 

Score in 
Dimension 

 

Contribution 

 

Of Point to 
Inertia of 

Dimension 
Of Dimension to 
Inertia of Point 

Ma
ss 1 2 Inertia 1 2 1 2 Total 

Strength     .02
6 

.051 .492 .001 .000 .086 .014 .483 .497 

Positive 
sentiment  

.14
1 

.035 .293 .001 .001 .164 .025 .653 .678 

Negative 
sentiment  

.03
0 

-.422 1.177 .004 .028 .567 .240 .707 .947 

Passion       .04
9 

.626 .129 .004 .099 .011 .927 .015 .942 

Reach          .02
9 

.312 -.057 .001 .015 .001 .920 .012 .932 

Unique 
Authors      

.49
2 

.282 -.121 .008 .200 .097 .927 .064 .992 

Relative 
Frequency  

.23
1 

-.745 -.152 .026 .657 .072 .984 .016 1.000 

Active 
Total 

1.0
00   .045 1.000 1.000    

a. Symmetrical normalization 

vi. The graphical display:  the graphical display shows how the 

categories for the brands and concepts are positioned.  The graphical 

display of the two-way contingency table (Table 2) is to be found in 

Figure 1. 
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The overall fit of the correspondence analysis is assessed from the 

results reported in Table 3. There is evidence of dependency between 

the IT brands and their corresponding concepts.  The Chi-Square statistic 

with 30 degrees of freedom is 198.58, with a significance of .000 (see, 

columns 4 and 5, last row).  Additionally, the total inertia is .045 (see 

column 3, last row) with square root equal to .201, which exceeds the 

rule of thumb value of .2.  

The two-dimensional solution explains 96.6% of the total inertia with the 

first and  second dimensions contributing 84.5% and 12.1% to the total 

inertia, respectively (see Table 3, columns 6 and 7). The first two 

dimensions explain nearly all of the inertia in the data matrix and 

therefore a “very accurate” graphical display is obtained by retaining the 

second dimension. So despite this second dimension contributing 

relatively little to the total inertia, it is retained because it enhances the 

interpretation of the findings. 

In Table 4, column 10, for each of the IT brand categories is given the 

proportion of total brand category inertia that is explained by the two 

dimensional solution. It can be seen that all the brand categories have 

excellent representations in two dimensions with all inertia values being 

greater that 80%. 

A similar analysis can be carried out for the concept categories. The 

information in Table 5 column 10 reveals that all concept categories 

except “strength” have inertias in excess of 50%.  In this case “strength” 

with an inertia value of 49.7% is marginally below the 50% benchmark.  



95  

Figure 1: Correspondence Analysis Map – IT Brands and Social Mention 

Concepts 

 

The first decision to be made in interpreting the dimensions is to decide 

whether to interpret the dimensions in terms of the Social Mention 

dimension concept categories (i.e. column points) or in terms of the IT 

brands (i.e. row points) (see, Bendixen, 1991, p. 9). Interpretation in 

terms of the Social Mention concepts is deemed to be appropriate for 

this study.  

Dimension 1: In Table 5 Column 6 it can be seen that the key 

contributors to the inertia of Dimension 1 are the Social Mention 

concepts “Relative Frequency” and “Unique Authors” which explain 

65.7% and 20.0% of the total inertia for the dimension, respectively. All 
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the other points except, perhaps, “Passion” which explains 9.9% of the 

total inertia, make very little contribution to the total inertia of 

Dimension 1. So it is these three concepts that determine the 

orientation of Dimension 1. Further, the co-ordinates of these three 

concepts on Dimension 1 are -.745, .282, and .626, respectively. This 

suggests that the dimension is a “Frequency-Uniqueness” dimension 

that will arrange the brands in terms of “Relative Frequency” on the left 

to “Unique Authors” and “Passion” on the right. Perusal of the 

correspondence analysis map (Figure 1) reveals that on Dimension 1 the 

brands “Dell”, “IBM”, “SAP” and “NEC” are lined up on the left 

suggesting that these brands are highly associated with the concept of 

“Relative Frequency”, whereas  the brands “HP” and “Fujitsu” are on the 

right and therefore highly associated with “Unique Authors” and 

“Passion”. Therefore, “Dell”, “IBM”, “SAP”, and “NEC” form one group of 

brands that can be contrasted with “HP” and “Fujitsu”, as another group 

of brands. 

Dimension 2:  In Table 5 Column 7 it can be seen that the key 

contributors to the inertia of Dimension 2 are “Negative Sentiment”, 

“Positive Sentiment”, “Unique Authors”, and “Relative Frequency” which 

explain 56.7%, 16.4%, 9.7%, and 7.2% of the total inertia for the 

dimension, respectively. All the other points make very little 

contribution to the inertia of Dimension 2. So it is these four concepts 

that determine the orientation of Dimension 2. Further, the co-ordinates 

of these three concept categories on Dimension 1 are 1.177, .293, -.121, 

and -.152, respectively.  This suggests that Dimension 2 differentiates 

between the brands in terms of “Negative Sentiment”, and “Positive 

Sentiment” with positive co-ordinate values versus “Unique Authors” 
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and Relative Frequency” with negative co-ordinates.  The brands above 

the centroid (i.e. positive co-ordinates) are “Dell”, “HP”, and “SAP”. 

Brands below the centroid are “Fujitsu”, “IBM”, and “NEC”. Therefore, 

“Dell”, “SAP”, and “HP” form a group that can be contrasted with 

“Fujitsu”, “IBM”, and “NEC”, which form another group. 

Of course, the key question which this study sought to answer, is 

whether “green” IT brands (as defined by the GreenFactor report) 

receive a different kind of attention in Social Media to that received by 

the “less green” IT brands. The answer suggested by the correspondence 

analysis conducted here seems to be, “not really”. If the “greenness” of 

IT brands is resulting in positive communication about them in social 

media, then one might have expected them to be close together in a 

correspondence analysis; likewise, one might have expected the less 

green brands to be more closely associated with negative 

communication in social media. This doesn’t seem to be happening in 

this particular case. While the “green” brands Dell and IBM are 

associated with relative frequency of mention in social media, so are the 

“less green” brands SAP and NEC. The “green” brand HP is associated 

with unique authors and passion, but so is the “less green” brand Fujitsu. 

Now, on this dimension alone it might be speculated that there is 

frequent positive communication about Dell and IBM, and frequent 

negative communication about SAP and NEC. However, on dimension 2 

it is clear that Dell (a “green brand”) is associated with negative 

sentiment – perhaps because of other issues that its environmental 

strategies – while NEC (a “less green” brand is more strongly associated 

with positive sentiment.  
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This analysis also suggests that the positioning of IT brands in social 

media might be far more strongly influenced by other factors than their 

environmental strategies. So, while customers might care about the 

environmental strategies of company, they might care far more strongly 

about the performance of its products, and the delivery of its service. 

While a brand might less than responsible environmentally, a large 

number of customers (reach) might still talk repeatedly and frequently 

(passion and relative frequency) about its products and services in a 

positive sense (sentiment). In simple terms, the map of the IT brands in 

figure 1 is about a lot more than sustainability. Stated differently, 

sustainability issues are not currently shaping discussions about IT 

brands in social media to the extent that there is a marked 

differentiation between “green” and “less green” brands. 

The results of the research have not resulted in an “ideal outcome” – in 

a perfect world one would have liked to have seen the “green” IT brands 

clustered together on the best social media dimensions and the “less 

greens” grouped alongside unfavorable social media characteristics. For 

various reasons, not least of which is the fact that many other factors 

than green issues dominate brand conversations in social media, this 

didn't happen. Nevertheless, we contend that the approach followed 

here can be usefully followed both by practitioners and researchers. In 

the following section we discuss these implications and directions, after 

outlining the obvious limitations of the process followed.  

Limitations, Managerial Implications and Avenues for Future Research 

This paper descries a methodology for simultaneously mapping a 

number of competing IT brands in multi-dimensional space, based on 
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their scores on the dimensions of an overall social media measurement 

tool, Social Mention. The focus is on three IT brands that performed well 

on a particular rating of IT brand “greenness’, and three that did not. The 

paper has limitations in that, obviously, it does not claim to be a 

definitive study of the positioning of all IT brands in social media, but 

merely selects a few brands within a limited number of social media, as a 

means of illustration of a technique. The picture obtained here could 

well have been very different had different, or more brands been 

chosen, or if a tool other than Social Mention, with different dimensions 

of performance, had been chosen. Second, a study such as this provides 

more of a snapshot in time than an ultimate set of results. Social 

Mention is a dynamic tool, so that the scores obtained are for brands up 

to that particular point in time. It may very well be that if the data had 

been collected at a different time, perhaps a few months earlier or later 

and then subjected to an analysis that a very different picture would 

have emerged. The nature of social media is such that their content 

evolves continuously. Third, while the focus in this study was on green 

brands, it appears that other factors may dominate the actual 

positioning of brands. The approach is not sensitive enough to isolate 

the effects of a characteristic such as greenness. Fourth, we used 

assessments of IT brand greenness from only one source – and there are 

numerous other sources (for example Greenpeace) that evaluate and 

report on the green performance of brands. A comparison of these 

rankings would in itself make and interesting and worthwhile study. 

Finally, data from a third party source such as Social Mention has to be 

taken at face value – if there are weaknesses in the methods Social 

Mention uses to gather social media data, or errors in the reporting of 
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this, they will obviously be reflected in the results of a study such as this. 

If there are flaws in Social Mention’s methodologies in data gathering, or 

software glitches at the time the data is gathered, these will obviously 

be carried over to the analysis, the subsequent maps, and also to the 

interpretation of the results. While there is no reason to distrust the 

motivations of the software’s producers, Social Mention is a new 

product that will be subject to the teething pains that many 

sophisticated analysis tools can suffer.  

 

Nonetheless, a number of managerial implications become apparent 

from the research conducted here. First, if the brands considered here 

do have clearly defined social media strategies, these are probably still 

at a nascent stage. This is currently understandable because social media 

are a relatively new phenomenon, but the rapid growth of social media 

means that these strategies will have to be regularly updated, in order to 

ensure that goals are being attained. Astute brand managers will define 

the social media that they care most about, as well as the characteristics 

of the dimensions of those media (such as passion and strength) that 

they care about most. They will also monitor social media content and 

the visibility of brands they regard either as competitors or benchmarks. 

In this instance, sources of data such as Socialmention.com, and tools 

such as correspondence analysis that permit the simultaneous picturing 

of brands in multidimensional space might become invaluable tools. 

Finally, they will also be able to monitor the effectiveness of social media 

strategies by using data from sources such as Social Mention to track 

their brands’ positions over time, and correspondence analysis maps to 
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determine how a particular strategy had moved the particular brand 

against competitor brands, and with regard to particular social media 

and social media dimensions.  

Exploratory studies such as those reported in this paper also open up a 

stream of further future opportunities for research. First, apart from 

investigating and comparing sustainability data from sources such as 

GreenFactor, it would be wise to find ways of confirming the reliability 

and validity of data gathered by services such as Social Mention. This 

might be done by consulting and working directly with these service 

providers in an effort to gain a better understanding of their 

methodologies and results. It could also be done by closely monitoring 

the results for a set of brands over a period, and establishing some kind 

of test-retest pattern to determine reliability. Second, the results of 

secondary data research such as this could be combined with primary 

data collection in the target markets of the brands concerned. For 

example, at a qualitative level, researchers might wish to hold online or 

face-to-face focus groups with users of the various social media sites in 

order to gather in-depth feedback on their involvement in these media. 

In this way the passionate supporters or antagonists of a brand could be 

investigated and better understood, or the posters of positive and 

negative mentions understood and compared. At a more quantitative 

level, researchers could analyze the text of the interactions that users 

have concerning their brands in social media, for sites such as 

Socialmention.com permit linking to the social media content that 

constitutes the data used to construct the Social Mention dimension 

scores. For example, researchers such as Opoku et al. (2007a, 2007b), 

describe tools that can be used to analyze large amounts of text by 
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means of computerized content analysis that could be employed in this 

regard. Third, researchers could employ a vast array of tools that are 

readily available online for social media analysis (many of them free, or 

at minimal charge, see Barros, 2009) in conjunction with the data from 

Social Mention, and using tools such as correspondence analysis.  

The advent of consumer generated content and its rapid diffusion takes 

much of the control over messages away from marketers, who find 

themselves at the mercy of consumers who can create and distribute 

advertising about their brands (Deighton & Kornfeld, 2007). This makes 

the management of brands in an era of social media not only more 

difficult, but also even more critical than it has been in the past. Brands 

can take directions in social media that would have been unlikely if not 

impossible just five years ago. Brand managers will not fully be able to 

control the destinies of these brands, but at least they should still be 

part of, and ideally, direct the conversations that occur around their 

brands. They will need to use every tool at their disposal. We suggest 

that the approaches followed in the research presented in this paper will 

be one tool in the brand manager’s arsenal that will assist them in this 

endeavor.  
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CHAPTER 5 

LET’S FACE IT: USING CHERNOFF FACES TO PORTRAY  
SOCIAL MEDIA BRAND IMAGE 

 
ABSTRACT 

The age of social media sees that brands are consciously utilizing social media 

to reach existing customers, acquire new ones, establish credibility, maintain 

reputation, or simply become part of the conversation. Those who manage 

brands need to understand their visibility, the sentiment toward them, and the 

passion with which they are discussed in the most popular social media 

relative to competitors. This study describes a source of data of brand visibility 

in social media, and then presents a simple yet powerful graphical tool for 

portraying this information. This permits, it is contended, a means of quickly 

assimilating and understanding this information. The managerial implications 

of the approach are discussed, its limitations are acknowledged, and avenues 

for future research are identified.  

Introduction 

Social media are now as influential, if not more so than, conventional media 

and the impact this is having on brands is considerable. Strong existing brands 

have been threatened – for example, the Greenpeace versus Nestle Kit Kat 

Palm Oil YouTube commercial clash spilled over into other social media such as 

Twitter, and ended in an ugly slanging match between Nestle and thousands of 

angry “anti-fans” on Facebook. Old, declining brands have experienced 

Lazarus-like rejuvenation, thanks in no small part to well-managed social media 

campaigns. Procter and Gamble’s Old Spice mens’ toiletries range enjoyed 

spectacular revival during 2010 with more than 120 000 followers on Twitter, 

devoted fans on Facebook, and many millions of downloads of the ads on 
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YouTube. New brands have even been created in social media: Journalist Justin 

Halpern’s tweeting of the sayings of his crusty 78-year old father on Twitter 

attracted more than a million followers within a few weeks. This enabled him 

to publish a best selling book (Halpern, 2010) and also became the basis of a 

television sitcom starring William Shatner as Halpern senior.  

 

While an understanding of social media is obviously important to brands and 

those who manage them, some key questions remain unanswered, both from 

the perspective of those who study brands (brand management scholars) and 

those who direct their fortunes (brand managers). These would include 

questions such as: How do we find out what is being said about a brand in 

social media? What is being said about competitor brands, and how is that 

different from our brand? Since social media are multi-dimensional and 

attempts to understand them require tracking different measures 

simultaneously, what is the best way to portray this data? These are the issues 

we address in this research note.  

 

We proceed as follows: First, we provide an overview of the various forms of 

social media platforms and their use.  Second, we discuss the use of Social 

Mention, a tool for collecting data on brand visibility information in social 

media. Then we describe a study of the relative positing of some competing 

brands according to their assessment in Social Mention.  We then explain the 

use of a graphic technique called Chernoff Faces (Chernoff, 1971; 1973) which 

simultaneously portray the chosen brands on a number of significant 

dimensions so that their relative positioning can be contrasted with each 

other.  The current state of positioning of these brands in social media will be 
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discussed. The conclusion of this paper discusses the limitations of the 

approach followed here, provides a list of implications for brand managers and 

guardians of corporate reputation, and identifies avenues for future research.  

 

Social Media: An Overview 

Kaplan and Haenlein (2010) define Social Media as “a group of Internet-based 

applications that build on the ideological and technological foundations of 

Web 2.0, and that allow the creation and exchange of User Generated 

Content.”  Social media tools are typically designed to be highly accessible 

(easy to get to and easy to use) and scalable (can handle a large number of 

users) publishing techniques (Brogan, 2010; Zarella, 2010). Such tools utilize 

the Internet and other related technologies to transform broadcast 

monologues (one to many) into social media dialogues (many to many). They 

support the democratization information by transforming individuals from 

mere content consumers into content producers. Social media are sometimes 

referred to as user-generated content (UGC) or consumer-generated media 

(CGM) (Berthon et al., 2008).  When consumers create ads about brands that 

they either hate or love, they are referred to as consumer generated 

advertising (CGA) (Berthon et al., 2008).  

 

Social media have not only changed the way in which consumers interact with 

organizations and brands, they have also altered the way business is 

conducted. If managed effectively, organizations can now become part of 

customer conversations in addition to reaching and interacting with them 

online.  The advent of social media enables brands to utilize social media to 



108 
 

reach existing customers, acquire new ones, and establish or maintain 

reputation and credibility.  

Social media tools are enabled by the emergence of a class of Internet 

technologies commonly known as “Web 2.0”.  “Web 2.0” features technologies 

that provide enhanced interactivity between users and a website.  Prior to 

“Web 2.0”, websites are more or less static pages which allow users to view 

and retrieve information.  With “Web 2.0” enabled websites, users can now 

collectively create and consume content, hence add value to the websites that 

allow users to do so.  “Web 2.0” is more than just technology. It is about 

content and how users consume it.  

 

Social media websites generally provide a rich context to users through the use 

of user-friendly interfaces that encourage and facilitate participation.   

The following are descriptions of the major types of social media: 

o Blogs (short form for “web logs”) are individually owned and written 

websites that maintain, usually in reverse chronological order, regular 

commentaries, diaries which may include graphics, video, and links to 

other blogs and webpages. 

o Micro-blogs are web services that enable users to send and receive 

limited length text messages.  The best known of these is perhaps 

Twitter, through which users can send and receive short messages 

known as “tweets” – text based messages of up to 140 characters long. 

These messages are displayed on the author’s home page and sent to 

the author’s subscribers, who are known as followers.  

o Social networking websites allow users find and add friends and 

contacts. Users can exchange messages, update their personal profiles, 
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and notify friends and contacts about themselves. The most popular 

social networking sites include Facebook and MySpace. LinkedIn and 

Plaxo are similar services for a professional audience. 

o Picture sharing websites allow users to share digital images among 

friends and family. The best known of these websites are Flickr, Picasa, 

and Photobucket.  

o Video sharing websites provides a platform for users to upload and view 

videos posted by themselves or others.  YouTube is the leader in this 

category.  

o Social news websites allow individuals to discover and share content on 

the Internet, by sharing links and stories, voting, and commenting on 

them. Digg is the best known social news website in this category.   

 

Social Mention and (Un)Green IT Brands 

Social Mention is a social media search and analysis tool that aggregates user 

generated content from a number of different social media sources (such as 

MySpace, Twitter, Facebook, YouTube, and Digg) into a single stream of 

information. Social Mention provides users with a real-time tool to keep track 

of what people are saying about a particular issue and measure the 

frequencies of comments made.  Issues can be related to a product or a 

service, a brand or an organization’s reputation, or any topic that is of interest 

to users.  Social Mention monitors over 100 social media sources constantly 

and provides a point-in-time search and analysis service that can include daily 

social media alerts. Social Mention reports on a number of metrics for each of 

the brands chosen for this study. The metrics used are described in table 1. 
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For illustration purposes, we have chosen “green” and less “green” 

information technology (IT) brands from a report by a joint research project 

called GreenFactor by Strategic Oxygen and Cohn & Wolfe. GreenFactor’s 

(2008) research study surveyed 11,740 IT professionals of small, medium, and 

large companies in 13 countries who had involvement in IT purchase decisions.  

The objective of the study is to “illuminate ‘green’ marketing opportunities and 

further ‘green’-focused research on a global scale” (GreenFactor, 2008).  

“Green” is defined as “efficient power consumption, recyclable/reusable 

packaging, recycling offers for older equipment, use of non-toxic materials, or 

making investments in future green concepts such as alternative materials” 

(GreenFactor, 2008 downloaded November 29th 2009 from 

http://www.greenfactorstudy.com/). 

To illustrate the portrayal of brands in social media using Chernoff Faces, we 

chose to contrast the top three brands, which respondents see as “most 

green” (Hewlett Packard, Dell, and IBM) in the GreenFactor survey,  with the 

bottom three brands, which respondents see as “least green” (Fujitsu, SAP, 

and NEC).  The clustering of the most “green” and the least “green” is a useful 

technique to assist the research in discriminating between the contrasting 

Chernoff Faces (Johnson and Wichern, 2007). 

 

Methodology 

In order to illustrate our approach to using data from Social Mention to portray 

IT brands, we gathered data on the 6 IT brands identified above in the 

GreenFactor study by entering their brand names into the Social Mention 

website, and having the website calculate the metrics (shown in table 1) for 

each brand in all the social media Social Mention reports on. Then a 
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contingency table was created with the 6 IT brands as columns, and the Social 

Mention metrics (Strength, Positive/Negative Mentions, Passion, Reach, 

Unique Authors and Relative Frequency) as rows. The contingency table was 

then used as data input for the construction of Chernoff Faces using the 

statistical package Stata.  

 

Table 2 shows a summary of the scores for each of the six brands on each 

Social Mention dimensions. Interpreting relatively complex tables such as 

Table 2 can be challenging, as the observer not only wishes to determine 

where a specific brand is performing well or poorly, but would also want to 

discern how a brand stacked up against other brands on a specific indicator. 

Being able to construct a picture of a human face in which the brands and the 

criteria are portrayed would make this easier.  

 

Chernoff Faces 

Over the years various graphic display techniques including pie-charts, 

histograms and scatter diagrams have been used to portray statistical data 

(Beniger and Robyn 1978; Zelazny 1972). From the 1980’s onward, the 

accessibility of user-friendly software and relatively inexpensive graphics 

plotters and printers, as well as other media-producing devices with which to 

create these displays, greatly expedited the task of researchers and managers 

in communicating numeric information. Unfortunately the ability of many of 

these displays to depict multi-dimensional data was severely constrained, 

particularly when a basis for generalizing and communicating relationships was 

desired. Some researchers explored icons as a way of displaying multivariate 

data (Everitt, 1978); Cleveland, 1985). This variety of icons for representing 
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multivariate data included tools such as Fourier blobs (Fienberg, 1979), glyphs 

(Anderson, 1969) and faces (Chernoff, 1973). These offered novel ways of 

presenting intricate data by means of straightforward, interpretable pictures.  

Unlike most graphs, icons are not designed to communicate absolute 

numerical information. They are intended for recognizing clusters of similar 

variables and are useful for sorting or organizing, and especially comparing, 

variables that differ in many respects. While some researchers argued the use 

of icons to be subjective and ad hoc, cognitive science research on multi-

attributable visual processing, has shown that people can accurately categorize 

multivariate data based on appropriate visual cues (Garner, 1974; Spoehr and 

Lehmkuhle 1982). The human face (or a simpler representation of it) is one of 

the most effective graphical icons for visually clustering multivariate data, 

particularly for long-term memory processing. Wang (1978) describes a 

number of papers on applications of faces to multivariate data, while 

Wilkenson (1982) showed that faces can be more effective than many other 

icons for similarity comparisons. 

Chernoff (1973), a statistician, originally proposed the facial technique. It is 

helpful first, in that widely divergent facial features are shown, each of which 

can be associated with a different variable. Second, most people are able to 

discern correctly between faces with different features. In Chernoff’s (1973) 

opinion, "People grow up studying and reacting to faces all of the time. Small 

and barely measurable differences are easily detected and evoke emotional 

reactions from a long catalogue buried in the memory" (p.362). He later went 

on to say (Chernoff, 1978): "I believe that we learn very early to study and 

react to real faces. We perceive the face as a gestalt and our built-in computer 

is quick to pick out the relevant information and to filter out the noise when 

looking at a limited number of faces" (p.1).  
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The Chernoff Faces procedure has been incorporated into many statistics and 

statistical graphics packages. Essentially the procedure involves the assignment 

of variables in the data set to the features of a face. It is both relatively cogent 

and flexible and can be tailored to suit the prerequisites of almost any data set, 

and the technique has been applied in a wide range of disciplines and field. 

Chernoff (1973) describes its use in such diverse fields as the study of fossil 

data, in geology. Apaiwongse (1995) uses the approach to detect perceptions 

among market drivers toward environmental protection policies, while more 

recently Raciborski (2009) applies Chernoff Faces to a portrayal of public utility 

data. In marketing specifically, Huff, Mahajan and Black (1981) used faces to 

illustrate progressions of business failure and success, and Golden and Sirdesai 

(1992) displayed consumers’ perceptions of multi-dimensional, multi-object 

attributes (brand and retail image impressions) using Chernoff Faces. Nel, Pitt 

and Webb (1994) illustrated and compared service quality scores from a large-

sample customer satisfaction study using the procedure. Nowadays, 

rudimentary Chernoff Faces can even be constructed using simple commands 

in spreadsheets such as Excel (Hunt, 2004). 

 

Generating Chernoff Faces 

Despite the advances in computer statistical and graphic processing 

capabilities that had occurred in the previous twenty years, Nel, Pitt and Webb 

(1994) still lamented the difficulty of generating Chernoff Faces. By the mid-

1990s, relatively few user-friendly software packages offered control over the 

drawing and interpretation of cartoon faces. This despite the fact that 

Chernoff’s original methods had been improved by superior algorithms that 

addressed concerns about unequal facial sizes and the handling of extreme 
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data values (Flury, 1980; Schüpbach, 1987; Friendly, 1991). To a large extent, 

these problems have been overcome recently by Raciborski’s (2009) published 

syntax for easy use with the high end statistical and data analysis package by 

StataCorp  (2009) that generates Chernoff Faces to “detect patterns, clusters, 

outliers, and temporal trends”. 

This study uses the Chernoff command in StataCorp (2009) as described by 

Raciborski (2009). The command offers wide-ranging control over the 

allocation of facial features that represents selected independent variables. 

Eighteen facial features can be programmed to construct individual face graphs 

for each observation. Detailed facial expressions can be drawn by controlling, 

for example eye size, pupil size, eye position, eye brows, mouth curvature, hair 

line, hair density and nose to name but a few. This allows for a greater variety 

of different looking faces that offers the researcher a rich source of generating 

Chernoff Faces that makes the clustering of multivariate easier to interpret. 

Raciborski (2009) illustrates enhanced clustering abilities by generating twenty 

vastly different looking faces using only eight of the available programmable 

facial features with public utility data for demonstration purposes (Johnson 

and Wichern, 2007). 

The variables used in this study were allocated facial features using the 

Raciborsky (2009) Chernoff command syntax. Our procedure for doing this is 

summarized in table 3. 

As can be seen from figure 1, the ideal IT brand in terms of social media 

presence as measure by Social Mention, would have a fat face, dense hair, 

bushy eyebrows, large round eyes with large round pupils, a large broad nose 

and a broadly smiling mouth. The least preferred face for a brand to have 

would be the minimum values face shown in figure 1.  
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We then used the Social Mention data for the six IT brands shown in table 2 to 

construct the Chernoff Faces presented in figure 2. It is obvious that the faces 

of the 6 brands are quite different, and that their differences are shown quite 

clearly in the figure. While the brand Dell is not perfect on all the attributes, it 

does present a favorable picture overall. The nice fat face = high brand 

strength; large eyes = high positive sentiment, but large round pupils = high 

negative sentiment as well; reasonable smile (not as good as Fujitsu, for 

example) = good passion; thin eyebrows = quite low on reach; fattish nose = 

reasonably high unique authors; and, dense hair = high relative frequency.  The 

NEC brand has the least ideal face – thin, with small oval eyes, and a 

downturned smile. However its face does have small round pupils, relatively 

bushy eyebrows and a bigger nose. There do not appear to be any major or 

obvious facial differences between those brands highly rated in the 

Greenfactor study (Dell, HP and IBM) and those rated low (NEC, SAP and 

Fujitsu).  

 

Limitations of this Study 

In this paper we outline an approach for simultaneously mapping 6 competing 

IT brands using Chernoff Faces, based on their scores on the dimensions of 

Social Mention.  It is our intention to select a few brands within a limited 

number of social media as a means of illustration of a technique.  As a result 

we do not claim this to be a definitive study of the positioning of all IT brands 

in social media. Obviously it would be relatively simple to get the data on other 

brands from Social mention. The pictures presented here could have looked 

very differently had different, or more brands been used, or if a tool other than 

Social Mention, with different metric had been chosen. 
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A study such as this provides more of a snapshot in time than an ultimate set 

of results. Social Mention is a dynamic tool, so that the scores obtained, and 

thus the Chernoff Faces, are for brands up to that particular point in time.  Our 

study provides more of a snapshot in time than an ultimate set of results.  The 

Chernoff Faces presented here represents the scores obtained by Social 

Mention, a dynamic tool, up to that particular point in time.  It is very likely 

that if the data had been collected at an earlier or later time, dramatically 

different faces would have appeared.  Social media, by nature, is such that 

their content evolves constantly. 

 

The allocation of Social Mention criteria to facial features is in a sense always 

arbitrary and will depend on the allocator’s personal preferences. For example, 

a smile can signal a lot, and could be perceived by many to be the most 

important feature, with possible negative interpretation as a result. For 

example, in Figure 2, the IBM brand performs relatively well on most criteria 

except Passion. If Passion is regarded as the most important criterion, then 

IBM is not doing well, and that can be expected; however, if it is not, or is 

equally important, then IBM might be perceived negatively to a 

disproportionate extent. This method is not sensitive enough to single out the 

effects of a characteristic such as brand greenness.  Furthermore, we have 

chosen to use the assessments of IT brand greenness from a single research 

study. There are many more sources (such as Greenpeace) that evaluate and 

report on environmental performance of IT brands.   
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Lastly, the accuracy and reliability of Social Mention as a tool for measure 

social media discourse is assumed. If there are weaknesses or inaccuracies in 

Social Mention’s data, they will be reflected in the results of a study such as 

this one.   In other words, any flaws in Social Mention’s methodologies in data 

gathering or data processing will be carried over to the analysis, the 

subsequent Chernoff Faces, and hence the interpretation of the results.   

 

Managerial Implications 

The following are a number of managerial implications that become apparent 

from the research conducted.  A brand manager of a technology company 

needs to clearly define its social media strategy.  

While social media is a reasonably new phenomenon, there are many 

competitors who are actively seeking to shape the conversation and how their 

brands are portrayed.  Developing a strong capability and a focused strategy 

may be a source of competitive advantage.  Tools like social mention allow 

brand managers to keep track of the characteristics of the dimensions (such as 

passion and strength) of social media they care about the most.  Since social 

media is a continuously changing stream of collective consciousness, 

communication strategies need to be refined on a regular basis to ensure their 

effectiveness.   

As mentioned in our earlier discussion, visualizing complex data sets is a 

challenge for brand managers. The use of Chernoff faces provides a valuable 

tool for the simultaneous portrayals of brands in multidimensional space.  This 

comes in handy when brand managers need to monitor social media content 

and the visibility of brands they regard as competitors or benchmarks.  
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Finally, brand managers will be able to monitor the effectiveness of social 

media strategies by using data from tools like Social Mention to track their 

brands’ positions over time, and changes in Chernoff Faces, to measure the 

effectiveness of a particular strategy against competitor brands, and with 

regard to particular social media and social media dimensions. Raciborski 

(2009) provides an excellent example, using influenza data, to illustrate this.   

Our exploratory study opens up the stream of opportunities for further 

research. First, the reliability and validity of data gathered by services such as 

social mention needs to be confirmed independently. This can be done by 

working directly with these services to gain a better understanding of the 

methodologies.  Second, findings based on secondary data research could be 

combined with primary data collection in the markets of the brands in 

question.  Chernoff Faces are as amenable to showing the results of survey 

studies (cf. Nel, Pitt and Web, 1994) as they are to showing the results of 

secondary data form sources like Social Mention.  

 

Conclusion 

The management of brands in an age of social media is not only more difficult, 

but it is also even more critical than it has been previously. Consumers post 

videos about proprietary brands on YouTube. They like, friend, and unfriend 

them on Facebook, and declare their love for their favorite brands to their 

friends, while just as easily vilifying the brands they hate. Their tweets about 

brands on Twitter reach potentially massive audiences at the speed of light. 

The proliferation of consumer generated content and its rapid diffusion 

wrestles much of the control over messages away from brand managers 

(Deighton & Kornfeld, 2007). While brand managers will not be able to fully 
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control the destinies of their brands, they should at least be part of, if not 

shape, the conversations that occur around their brands.  We suggest that 

Chernoff Faces can be a simple yet powerful tool in the brand manager’s 

toolbox that will allow them to assimilate complex information quickly, and to 

track the ongoing conversations that create this information over time. 
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Table 1: Social Mention Metrics: Descriptions 

 

Metric Definition How Calculated 

Strength The likelihood that your 
brand is being 
discussed in social 
media 

Phrase mention within 
the last 24 hours 
divided by the number 
of total possible 
mentions 

Sentiment The ratio of generally 
positive mentions to 
the number of 
generally negative 
mentions 

Number of Generally 
Positive Mentions/ 
Number of Generally 
Negative Mentions 

This measure can also 
be gauged in absolute 
terms by counting the 
number of positive 
mentions, the number 
of neutral mentions 
and the number of 
negative mentions* 

Passion A measure of the 
likelihood of individuals 
talking about your 
brand in social media 
will do so repeatedly 

A small number of 
individuals talking 
about a brand 
repeatedly will give a 
high passion score. A 
large number of 
individuals talking 
about your brand, but 
only infrequently per 
individual, will give a 
low passion score 
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Reach A measure of the range 
of influence 

Ratio of the number of 
unique individuals 
talking about your 
brand as a % of the 
number of total 
possible mentions 

Unique Authors An indicator or the 
number of authors 
messaging about a 
brand 

The number of unique 
authors messaging 
about a brand within a 
particular time period 

Frequency The frequency with 
which mentions of a 
brand appear 

Measured in minutes or 
seconds. For our 
purposes, this indicator 
is reverse-scored; e.g. a 
brand being mentioned 
every 30 seconds vs a 
brand mentioned every 
60 seconds would score 
60 and the second 
brand 30. We term this 
Relative Frequency.  

*For this study we counted positive and negative mentions separately rather 
than simply use the ratio of positives to negatives  
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Table 2: IT Brands and Social Mention Scores 

IT 
Brand 

Streng
th     

Positive 
Sentim

ent 

Negative 
Sentime

nt 
Passio

n      Reach  
Unique 
Authors 

Relative 
Frequency 

SAP      22 114 32 32 24 387 212 

NEC      12 96 13 35 22 380 210 

Fujitsu 15 82 7 42 20 335 30 

IBM      25 107 21 31 22 384 235 

HP        17 80 21 39 20 318 90 

Dell      25 141 39 38 21 358 240 

Totals 116 620 133 217 129 2162 1017 
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Table 3: IT Brands and Social Mention Scores - Explanation of Facial Features 

Social Mention Mention Facial Feature Allocation 

Strength Facial line - The fatter the face the 
higher the brand strength 

Positive Sentiment Eye Size - The larger the eye size the 
higher the positive sentiment 

Negative Sentiment Pupil Size - The larger the pupil size 
the higher the negative sentiment 

Passion Mouth - The higher the passion the 
greater the curvature of the smile 

Reach Eye Brows - The larger the reach the 
bushier the eye brows 

Unique Authors Nose - The more unique authors the 
larger the nose 

Relative Frequency Hair Density - Greater relative 
frequency results in higher hair 
density 

As reference points, two extreme faces were generated using the actual 

minimum and maximum values from the dataset. These are shown in Figure 1. 
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Figure 1: Maximum and Minimum Values Chernoff Faces  

 

 

 

 

 

 

 

 

 

Figure 2: Chernoff Faces of 6 IT Brands, Based on Social Mention 
Characteristics 
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CHAPTER 6 

HOW READABLE ARE ENVIRONMENTAL POLICY STATEMENTS? AN 

EXPLORATORY STUDY WITHIN THE IT INDUSTRY 

 

 

Abstract 

Environmental policy statements are nowadays fairly ubiquitous, 

particularly among large organizations. Such statements continue to be 

seen as an important element in the sustainability initiatives of 

organizations. However, if they are to have a chance of achieving the 

desired positive outcomes that those in their favor highlight, they must 

first be readable and comprehensible to the targeted stakeholders. To 

investigate the readability of environmental policy statements of IT 

companies, the individual environmental policy statements of 

Information Technology companies were collected. A readability 

calculation tool was then employed to assess the readability of each of 

these environmental policy statements. Results are reported, and the 

implications are considered, while limitations are noted and directions 

for future research are identified. 

 

Keywords: Environmental policy statement, IT company, sustainability, 
organizational strategy 
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ARE IT COMPANY ENVIRONMENTAL POLICY STATEMENTS READABLE? 

EVIDENCE FROM THE TOP 100 

As global concern for the future of our physical environment has 

increased, many organizations, government departments and agencies 

and not-for-profit groups have attempted to articulate their stance on 

these issues. Prompted by environmental disasters like the Exxon Valdez 

calamity and the more recent BP Gulf oil catastrophe, questions are 

being asked of governments and companies alike. Companies are being 

queried about their policies regarding the environment, and 

governments are being held accountable by their electorates for 

ensuring that business acts in a responsible manner, and punished when 

it doesn't.   

Environmental impact statements are documents required by the 

National Environmental Policy Act under United States federal 

environmental law, to guide federal government agency actions 

"significantly affecting the quality of the human environment" (National 

Environmental Policy Act, 1969). Most large companies today have 

published environmental policy statements as part of annual reports, or 

as documents communicated to shareholders, suppliers, employees, 

customers and other stakeholders. There are consultants and websites 

offering assistance in the writing of environmental policy statements 

(e.g. Striano, 2008), or that provide free, adaptable environmental policy 

statements (http://www.environmentalpolicy.org.uk/statement.html).  

The Information Technology (IT) industry has not been immune to 

accusations concerning its impact on the environment. On the contrary, 
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the industry is seen as both an excessive consumer of resources, and an 

extreme producer of harmful waste. The energy demands of the Internet 

are increasing by more than 10 percent each year. The power usage of 

the computer industry has gone from being relatively small to overtaking 

other sectors like the airline industry. U.S. data centers, for example, 

used 61 billion kW of power in 2006, enough to supply the U.K. with 

energy for two months, accounting for 1.5 percent of the electricity used 

by the U.S. (Ellicott, 2009). As a maker of waste, the computing industry 

discards materials that contain a multitude of toxic substances including 

dioxins, cadmium, chromium, radioactive isotopes and mercury. 

Computer monitors contain more than 6 percent lead by weight 

(between 1.5 and 8 pounds in the lead glass of a cathode ray), and 

circuit boards contain lead-tin solders likely to leach into groundwater or 

to create air pollution via incineration (Royle, 2005). Most IT firms, 

particularly the larger multinationals, are aware of the situation and 

have attempted to articulate their stances on these issues by publishing 

environmental policy statements.  

Those who write an IT company’s environmental policy statement not 

only do so with internal (shareholders and employees) or external 

(suppliers and customers) audiences in mind; they also need to ensure 

that their environmental policy statements are clear and 

comprehensible to a larger audience, including government, media, 

environmental action groups and the general public.  

In all likelihood, IT companies devote considerable effort to the 

development and adoption of environmental policy statements, given 
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the strategic and public relations importance, and the fact that they 

necessarily seek multi-stakeholder targets. IT firms undoubtedly hope 

that the different stakeholders not only read them, but also understand 

what they are trying to communicate. Understanding the written 

environmental policy statement could have desirable consequences in 

terms of comprehension, interest and enhancement of the reputation 

and standing of the firm. At the heart of this comprehensibility of the 

environmental policy statement is readability. In order to be 

understood, an environmental policy statement should be readable. 

The level of readability of environmental policy statements has received 

limited attention in the literature, and this is particularly true in the case 

of the environmental policy statements of IT companies. Given a desire 

for conciseness on one hand and aspirations toward the inclusion of all 

topics needed to meet the expectations of different stakeholders on the 

other, it is not surprising that many statements may not be seen to be 

particularly easy to comprehend in any meaningful way. If 

environmental policy statements are to be useful and understandable by 

all, they need to be readable. In this paper we report the results of a 

study that investigated these issues. 

We begin by first considering the role of environmental policy 

statements in organizations with particular reference to IT companies, 

and then the notion of readability. Then we proceed to collect the 

environmental policy statements of the IT companies in the Greenfacts 

(http://www.greenfactorstudy.com/) rankings of 2009, and employ 

content analysis and appropriate scores to investigate the readability of 
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the environmental policy statements gathered. The results are reported 

and some similarities and differences are explored. Finally, the 

implications are considered, the limitations are acknowledged, and 

directions for future research are noted. 

 

Environmental Policy Statements and Their Relevance to IT companies 

An environmental policy statement has been defined as a “written set of 

principles that outlines a company’s mission to manage the 

environmental effects of its people, activities, and operations and helps 

to put its environmental commitments into practice” (Striano, 2008). It is 

an attempt by an organization to delineate the nature of its stance 

toward the environment and the firm’s environmental practices. The 

statement should give clear direction to the organization’s employees, 

management, shareholders, customers, suppliers and other stakeholders 

as to where it stands on environmental matters, specifically with regard 

to how the organization will and will not act. 

The benefits of a well-written, clear, environmental policy statement are 

not inconsiderable. The statement provides guidance to decision-makers 

and employees, and enables the organization to clearly position itself in 

the eyes of current and potential customers. It provides a reassurance to 

the general public that the firm is aware of and committed to managing 

its impact on the environment. This should permit the organization to 

maintain better relationships with governmental agencies and NGOs 

concerned with the environment. Not least of the benefits of a well-
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written and sound environmental policy is the fact that it can be a 

powerful marketing and public relations tool.  

The environmental policy statement is an integral part of the 

communication and strategy of any IT company. Recognizing the impact 

that IT companies can have on the environment, the action group 

Greenpeace devotes considerable space on its website to providing a 

“guide to greener electronics” and to ranking IT companies in terms of 

their environmental efforts 

(http://www.greenpeace.org/international/campaigns/toxics/electronic

s/how-the-companies-line-up/). Greenpeace also encourages website 

visitors to take action to get IT firms to not only “act greener” but also 

adhere to their stated policies. For example, a click through banners on 

the site (on September 29th, 2010) exhorts surfers to “Take action: Tell 

Dell to phase out the use of toxic chemicals”.   

 

Readability and Comprehension 

Readability is foundational to the communication process. Readability is 

an assessment of the quality, content and style of written language that 

may be attributable to a document as related to the ease of reading and 

comprehension from the perspective of the audience. A measure or 

impression of readability is multi-faceted, including such technical 

characteristics as sentence structure, vocabulary and word length, as 

well as more qualitative measures such as legibility, tone and content 

layout (Klare, 1963). The study of readability takes into account that 
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comprehension and understandability is as much (or more) reader-

centered as author-centered, and therefore must take into account 

subjective factors related to the audience such as reader competence 

and reader motivation (Klare, 1980). 

Much of the research on readability has concluded that text that is 

considered easy to read – relative to the intended audience – improves 

comprehension, retention, reading speed and reader persistence. 

Measures and approaches for estimating readability compare 

appropriateness of text content, both semantic and syntactic, to its 

accessibility by various audiences and education or grade levels (Gray 

and Leary, 1935). 

Readability and effective writing have long been a concern in 

management. The importance of readability has been stressed in many 

business disciplines, including finance and accounting (e.g. Blouin, 2010; 

Li, 2008), marketing (e.g., Mackey and Metz, 2010; Milne, Culnan and 

Greene, 2006; Kover, 2002; Leong, Ewing and Pitt, 2002; Clark, Kaminski 

and Brown, 1990; Kaminski and Clark, 1987) and public relations (e.g. 

Geary, 2001), recognizing that if readability and comprehension are not 

successful among the target stakeholders of a given piece of writing, the 

author’s desired intent of writing the piece  may not be achieved. A 

seminal paper on effective report-writing by Ehrenberg (1982) provides 

a number of useful guidelines under five main headings, namely: 1. Start 

at the End; 2. Be Prepared to Revise; 3. Cut Down on Long Words; 4. Be 

Brief; and 5. Think of the Reader. 
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A number of measures and formulae have been developed that sought 

to establish standards or benchmarks for assessing the level of difficulty 

of a piece of reading material (for a detailed review see Zakaluk & 

Samuels, 1988). Six of the most recognized and utilized methodologies 

for measuring readability are outlined below: the FOG Index, the 

Reading Ease Score, the Grade Level Score, SMOG, the Coleman-Liau 

Index and the Automated Readability Index. 

One of the most widely used indices to assess report writing is Gunning’s 

FOG index (1952). While Gunning’s early work focused on children’s 

texts, the FOG Index lends itself particularly well to reports and papers. 

Ehrenberg (1982) puts forward a simplified description of the FOG index 

as follows: “We count the words of three or more syllables and the 

number of sentences on about half a page of writing. (I count the long 

words in my head and the sentences on my fingers.) We then divide the 

number of long words by the number of sentences.” He notes that: 

“A piece with a fog-factor of 2 or 3 remains easy to read. If the 

count goes up to 4 or 5, it becomes heavy going. Yet academic 

and technical writing often averages 6 to 8 long words per 

sentence, and sometimes more than 10. Which is why it is like 

it is. (Long words strain our short-term memory. They make it 

difficult to remember how a sentence started by the time we 

reach its end.)” 

The SMOG Measure (Simple Measure of Gobbledygook) was developed 

by McLaughlin (1969) as a more accurate and easily calculated substitute 

for Gunning’s FOG Index. SMOG calculations are based loosely on 
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counting the number of words with three or more syllables in a given 

number of sentence samples, and estimates the years of education 

needed to completely understand a piece of writing. The SMOG 

Measure is widely used, particularly in the healthcare industry (e.g. 

Hedman, 2008). 

Rudolf Flesch (1948) concerned himself specifically with devising a 

measure of readability for adult material. He proposed two measures of 

readability: the Flesch Reading Ease Score, and the Flesch–Kincaid Grade 

Level Score. Flesch’s Reading Ease Score is based on the computation of 

Average Sentence Length (or ASL, the number of words divided by the 

number of sentences) and Average Number of Syllables per Word (or 

ANS, the number of syllables divided by the number of words). The ASL 

and ANS are calculated and weighted to provide a score on a 100-point 

scale with higher scores related to greater ease of understanding. For 

most documents, Flesch recommended a target readability score of 

approximately 60 to 70. Various government agencies and institutions 

around the world employ the Flesch Reading Ease Score to access the 

readability of their public documents and forms, and the Score is often 

bundled with word processing software including Microsoft Office Word. 

The Flesch–Kincaid Grade Level Score also uses ASL and ANS but 

employs different weightings so that results correspond to U.S. school 

grade levels. For example, a Flesch–Kincaid Grade Level Score of 8.0 

means that an eighth grader should be able to understand the 

document, and so forth. The two scales correlate approximately 

inversely with each other. 
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The Coleman-Liau Index (Coleman and Liau, 1975) and Automated 

Readability Index (Senter and Smith, 1967) took a slightly different 

approach to gauge the understandability of a piece of text, with the 

intent of capitalizing on technology to assist in calculation. Their outputs 

again approximate the U.S. grade level thought necessary to 

comprehend a piece of text, but unlike the previous four other indices, 

the CLI and ARI refer to characters per word rather than syllables per 

word. Operating on the premise that characters (as related to word and 

sentence length) are more readily and accurately counted mechanically 

than are syllables, the CLI and ARI were some of the first tests designed 

to exploit technology in the analysis of readability. 

While early computing and text scanning devices could be used to count 

characters without assessing text, current computer technology has the 

ability to cope easily with both approaches. Recent versions of Microsoft 

Word, for example, have Flesch’s Reading Ease Score and the Flesch–

Kincaid Grade Level Score built into their programming, and dedicated 

websites such as http://www.read-able.com/ enable users to calculate 

multiple readability indices in a very short time.  

A key requirement for any environmental policy statement is that it will 

be readable and understandable, and as with any effective written 

communication, it is necessary to consider both the writing and the 

target readership in assessing readability. The latter, however, is 

particularly challenging with respect to environmental policy statements 

as there are often multiple target stakeholder and readership groups 

with varying levels of education and sophistication. It is not surprising 
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that many environmental policy statements can be seen as confusing or 

difficult to comprehend, given the simultaneous needs to a) remain 

concise, b) remain approachable and understandable for all target 

stakeholder groups, and c) meet the content expectations of these 

various groups with often unrelated areas of interest. Failure of many 

statements to understand and balance these three requirements, 

resulting in a lack of readability for one or more stakeholder groups, 

stokes the growing cynicism with which many environmental policy 

statements are met, both by those within an organization and outside of 

it.  

The Study Methodology 

As stated earlier, this study of information technology company 

environmental policy statements focuses on the 25 IT companies 

identified by Greenfacts (http://www.greenfactorstudy.com/). 

GreenFactor is a joint research initiative between Strategic Oxygen and 

Cohn & Wolfe, both consulting companies, to “illuminate ‘green’ 

marketing opportunities and further ‘green’-focused research on a 

global scale”. GreenFactor’s (2008) study surveyed 11,740 IT 

professionals of small, medium, and large companies in 13 countries. 

Respondents are asked to identify 6 IT brands that they most associated 

with being “green”, which was defined as “efficient power consumption, 

recyclable/reusable packaging, recycling offers for older equipment, use 

of non-toxic materials, or making investments in future green concepts 

such as alternative materials” (GreenFactor, 2008).  
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The first phase of the methodology therefore involved extracting as 

many environmental policy statements from the 25 IT companies’ 

websites as possible. Each environmental policy statement’s text was 

imported in to an Excel spreadsheet along with the company’s name and 

its ranking in the Greenfactor study. This was later reduced to terciles, 

based on “High”, “Medium” and “Low” perceived “greenness” of the IT 

company brands. Then the text of the environmental policy statement 

was analyzed using the Readability Test Tool (www.read-able.com). This 

is a free online service that permits the user to analyze the readability of 

any piece of text, whether it be text from a website, a piece of text input 

directly, or text from a link on a web page. The site then analyzes the 

text and reports on its readability with regard to the: 

 Flesch Kincaid Reading Ease Score 

 Flesch Kincaid Grade Level 

 Gunning Fog Score 

 SMOG Index 

 Coleman Liau Index 

 Automated Readability Index 

And also the: 

 Number of sentences 

 Number of words 

 Number of complex words 

 Complex words as a percent of total words in the script 

 Average words per sentence 

 Average syllables per word 



140 

The Results 

The results of the readability analysis of the environmental policy 

statements of the Greenfactor IT companies are presented in Table 1, 

for all the indicators outlined above. The mean, standard deviation, 

minimum and maximum scores for each of the readability measures, as 

well as the basic descriptives of the text (number of sentences, words, 

etc) are reported. It will also be noted that an “Average Grade Level” is 

also reported in the table – this is a simple average of the scores on the 

combined Flesch Kincaid Grade Level, Gunning Fog Score, SMOG Index, 

Coleman Liau Index and Automated Readability Index measures. In 

simple terms the scores in Table 1 should be interpreted as follows: 

Ideally, the score on the Flesch Kincaid Reading Ease measure should be 

positive and high, the scores on the Average Grade Level, Flesch Kincaid 

Grade Level, Gunning Fog Score, SMOG Index, Coleman Liau Index and 

Automated Readability Index are better low than high, and the scores on 

the number of sentences, number of words, complex words, percent of 

complex words, average words per sentence and average syllables per 

word are better low than high.  
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Table 1: Descriptive Statistics – Readability Measures of IT company 
Environmental policy Statements 

 

 

Indicator Mean 
Std. 
Deviation Maximum Minimum 

Flesch Kincaid Reading 
Ease 34.62 12.11 62.30 10.30 

Flesch Kincaid Grade 
Level 10.38 1.91 15.20 1.91 

Gunning Fog Score 10.44 2.63 15.50 2.63 

SMOG Index 8.19 1.72 12.00 1.72 

Coleman Liau Index 18.60 2.28 21.60 2.28 

Automated Readability 
Index 10.02 2.20 15.00 2.20 

Average Readability 11.53 1.74 15.32 1.74 

No. of sentences 131.28 114.44 477.00 5.00 

No. of words 750.08 499.15 2431.00 8.00 

No. of complex words 177.08 116.39 524.00 1.00 

Percent of complex 
words 24.30 5.99 38.30 5.99 

Average words per 
sentence 7.85 3.77 17.89 2.75 

Average syllables per 
word 1.91 0.15 2.17 0.15 
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It is clear from Table 1 that the readability of the environmental policy 

statements of the Greenfactor IT companies varies greatly. The Flesch 

Kincaid Reading Ease score mean is 34.62  with a standard deviation of 

12.11. The range of readability on this indicator is considerable – one 

company scores a high of 62.30, which means that its environmental 

policy statement is extremely readable, while the lowest score is 10.30, 

which means that the company’s environmental policy statement 

borders on incomprehensibility. The range on all the grade level indices 

is also extremely wide, with some firms’ environmental policy 

statements being extremely easy to read, and others requiring high 

levels of education to be comprehensible. For example, the highest 

score on Gunning’s Fog Index is 15.50, which means that in rough terms, 

in order to understand it, an individual would need around 16 years of 

education. Texts that are designed for a wide audience generally require 

a Fog index of less than 12, while texts that require a close-to-universal 

understanding generally require an index of less than 8 (Gunning, 1952).  

Similarly, one of the firms studied has an environmental policy 

statement with readability on the Coleman Liau index of 21.60, which 

means that an individual would require 22 years of education 

(equivalent to a PhD), to be able to read and comprehend it easily.  

In order to see whether the readability of environmental policy 

statements differed by IT company ranking in the Greenfactor study, we 

divided the firms into terciles (as previously described), and compared 

the Flesch Kincaid Reading Ease Scores and the Average Readability 
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Indices across the terciles, using simple analysis of variance (ANOVA) 

procedures. The results of this analysis are presented in Exhibit one. 

 

Exhibit 1: ANOVAs – Flesch Kincaid Score and Average Index By Tercile 

Oneway Analysis of Flesch Kincaid Reading Ease By Tercile 

 

Oneway Anova: Summary of Fit 

Rsquare 0.133205 

Adj Rsquare 0.054406 

Analysis of Variance 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > 
F 

Tercile 2 488.5817 244.291 1.6904 0.2075 

Error 22 3179.3039 144.514   

C. Total 24 3667.8856    
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Means for Oneway Anova 

Level Numbe
r 

Mean Std Error Lower 
95% 

Upper 95% 

Low 8 30.300
0 

4.2502 21.486 39.114 

Mediu
m 

9 32.911
1 

4.0071 24.601 41.221 

High 8 40.875
0 

4.2502 32.061 49.689 

 

Oneway Analysis of Average Index By Tercile 

 

Oneway Anova: Summary of Fit 

Rsquare 0.069562 

Adj Rsquare -0.01502 
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Analysis of Variance 

Source DF Sum of 
Squares 

Mean 
Square 

F Ratio Prob > 
F 

Tercile 2 5.276804 2.63840 0.8224 0.4524 

Error 22 70.580700 3.20821   

C. 
Total 

24 75.857504    

 

Means for Oneway Anova 

Level Numbe
r 

Mean Std Error Lower 
95% 

Upper 95% 

Low 8 11.8375 0.63327 10.524 13.151 

Mediu
m 

9 11.8467 0.59705 10.608 13.085 

High 8 10.8575 0.63327 9.544 12.171 

 

It is clear from Exhibit 1 that there are no significant differences across 

the terciles in terms of the readability of the environmental policy 

statements of the IT companies measured by the Flesch Kincaid Reading 

Ease Score. However, perusal of the diamond plot in the exhibit seems 

to suggest that there is a possibility that the environmental policy 

statements of the “High” greenness tercile of IT firms might indeed be 

more readable than the medium and (particularly) the low terciles. The 

reasons for this are obviously debatable, open to speculation, and 

worthy of future investigation. It could be that the greener companies 

have thought more clearly and carefully about their environmental 
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policy statements, and have spent more time on making their 

environmental policy statements clearer and more readable. It could 

also be that these firms, once having formulated their environmental 

policy statements, have then engaged the services of writing 

professionals, perhaps in an ad agency or PR consulting firm, to rewrite 

their environmental policy statements to make them more readable. 

The same phenomenon is observable but to a lesser extent (and is also 

not significant) in the case of the Average Readability index (a mean of 

the means of the summed Flesch Kincaid Grade Level, Gunning Fog 

Score, SMOG Index, Coleman Liau Index and Automated Readability 

Indices). There is a possibility that the environmental policy statements 

of the greener IT brands require fewer years of education to be 

comprehended.  

The mean Flesch Reading Ease Score for all firms in the sample stands at 

34.62 (sd = 12.11). Numerous sources (e.g. Kerr, 2007) state that 

Reader's Digest magazine has a readability index of about 65, Time 

magazine scores about 52, and the Harvard Law Review has a general 

readability score in the low 30s.  When one considers that the higher the 

score on the 100–point index of the Flesch Reading Ease scale, the 

higher the ease of reading, and that most organizations that make use of 

this score target a minimum score of 60, it is clear that on average the 

readability of the environmental policy statements of the IT companies 

in our sample is low. The same can be said for the scores on the all the 

Grade Level indicators, where the mean for all the firms in the sample is 

11.53 (sd = 1.74), with a high grade score of 15.32. The interpretation of 
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this is that for the reader to understand what is being said in the average 

IT company environmental policy statement would require some 12 

years of schooling, and at the extreme, to have at least attended 

university. Many people would likely have difficulty understanding what 

some IT firms are trying to communicate in their environmental policy 

statements. 

This raises the issue of whether those who manage IT companies should 

seek to develop environmental policy statements targeting different 

stakeholders. The most useful purpose of environmental policy 

statements may be primarily as an internal tool to help senior executives 

crystallize their thoughts in the pursuit of a sound environmental policy. 

If it is anything else, such as communicating this stance to others, 

including customers and employees and the general public (some of 

whom may not have completed high school), then problems might 

occur.  

Limitations, Managerial Implications and Avenues for Future Research 

Limitations 

Environmental policy statements are, of course, not the only tools that 

IT companies use to communicate their stances on sustainability and the 

environment with stakeholders. Generally, such messaging is 

communicated by a range of communication styles activities, and 

communications tools than environmental policy statements have not 

been included or assessed in this study.  



148 

Without definition of target audiences by the corporate authors, it is 

conceivable that some of the environmental policy statements analyzed 

in this research have been constructed by senior executives for 

stakeholders such as other senior managers, investors and senior 

government officials who the authors assume would have above-

average abilities to comprehend complex or sophisticated written 

language or subject matter. 

This study used the environmental policy statements of 25 of the 

Greenfactor companies for analysis. While this is a reasonable sample 

considering organizational typology, we do recognize that the data 

collected has therefore not included large and small IT companies all 

over the world not included in the Greenfactor ranking. 

Additionally, the analysis herein represents data from a “snapshot” in 

time and is therefore representative only of the environmental policy 

statements of the 25 companies in Fall 2009, and does not reflect any 

changes that may have occurred since. Indeed, if any of the companies 

in question have changed or revised their environmental policy 

statements significantly since then a re-analysis of the data could result 

in notably different readability scores.  

Managerial Implications 

This study suggests that, generally, the environmental policy statements 

of many IT companies (such as the 25 included in this study) are written 

at a level of comprehension greater than that of the audience, leading to 

lower than average measures of readability. 
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It is our recommendation for management, then, to take into account 

the average reader skill and comprehension level of the largest group of 

target stakeholders when writing single and universal environmental 

policy statements. In most cases, we assume, this would entail revising 

policy statements from a senior management or government level 

“down” to the readability and comprehension levels of the general 

public or a certain public demographic group. 

That said, it is arguably easy to over-emphasize the education-related 

aspect of readability. In fact, it may well be the case that even highly 

educated executives and public officials prefer to read and better 

comprehend text that is written at a lower readability level. There may 

be a subtle difference between a document being “not difficult” to read 

(i.e., “I can understand it”) and “easy” to read (i.e., “Not only can I 

understand it, but I can read it easily and enjoy reading it”). While the 

audience’s prior education, knowledge of the subject matter and reading 

skill will, intuitively, determine their comprehension, it can similarly be 

argued that the audience’s interest in and motivation toward the subject 

matter of the environmental policy statement will determine the extent 

to which they believe in and act on it (Gray and Leary, 1935). 

Avenues for Future Research 

A number of worthwhile directions for future research are suggested by 

the findings of this study. First, it would be worthwhile in future studies 

to include a larger sample of various-sized IT companies – if possible, 

including firms that were nominated for, but not included in, the 
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Greenfactor study. There are also other corporate ranking systems (for 

example, Greenpeace), which may yield a very different ordering or set 

of data than the Greenfactor rankings. In this light, interesting 

comparisons could be made between ranking systems and ranking 

priorities. The environmental policy statements of exclusively non-

ranked IT companies could also be included in analyses, then compared 

with data found in the sets of ranked companies. This comparison might 

shed further light on our observations above that readability of 

environmental policy statement tends to deteriorate as corporate 

ranking decreases. 

Second, a more detailed computerized content analysis of the 

readability of environmental policy statements in the current sample, or 

in future samples suggested above, would shed further light on the 

nature of the text contained within them. For example, WordStat 

(Peladeau, 1999) permits users to impose concept-representative 

dimensions so a piece of text can be analyzed in terms of the frequency 

with which the predetermined concepts occur. Then, using 

correspondence analysis (Greenacre, 1993), different types of 

organizations can be contrasted against the concepts and placed on a 

two-dimensional perceptual map that facilitates graphic interpretation. 

Another type of computerized content analysis, Leximancer, could also 

provide useful insights into the content of environmental policy 

statements. Leximancer is a software program designed for interpreting 

and visualizing complex textual communication. The program uses data-

mining technology to interpret prose data and identify the main 
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concepts in a body of text, and relate these concepts to one another 

using conceptual-thematic and relational-semantic analyses (for a 

detailed description see Rooney, 2005). Once a concept has been 

identified, the software goes beyond keyword definition and searching 

by creating a thesaurus of closely related word phrases that tend to 

travel together. The program then displays a visual concept map that 

portrays the main concepts and their interrelationships. 

Conclusion 

In this paper we have described a study of the readability of the 

environmental policy statements of the IT companies in the Greenfactor 

sustainability rankings. We sought to answer the question of whether or 

not these environmental policy statements were in fact “readable” or 

not. Our conclusion is that the environmental policy statements, 

generally speaking, are not readable at average comprehension levels. In 

some cases, the environmental policy statements included in this study 

required almost unrealistically high education and reading skill for 

comprehension. 

If the target audience of the policy statements has average or lower 

reading skills, we argue that the environmental policy statements will 

not be understandable and therefore useful to the stakeholder groups 

they are intended for. Even where target audiences are more educated 

and sophisticated, less readable environmental policy statements will be 

less likely to interest, engage and motivate these stakeholders. 
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Some of the most successful popular writers of our time, such as John 

Grisham and Stephen King, write at a Flesch-Kincaid grade level of 7. 

Laws in many parts of the world require that medical and safety 

information be written at a Flesch-Kincaid grade level of 5 (Doak, Doak 

and Root, 1996). As the cultural historian Jacques Barzun said, "Simple 

English is no person's native tongue" (see http://www.the-

rathouse.com/JacquesBarzun.html). Those who write the environmental 

policy statements of IT firms would do well to remember that writing for 

readers who may not be as sophisticated or educated as the author can 

be difficult, and takes of careful thought and practice. 
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Figure 1. Oneway Analysis of Flesch Kincaid Reading Ease By Quartile 

 

 

 

Table 2. Oneway Anova: Summary of Fit 

   
Rsquare 0.116244 
Adj Rsquare 0.088336 
Root Mean Square Error 19.97822 
Mean of Response 25.83737 
Observations (or Sum Wgts) 99 
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Table 3. Analysis of Variance 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Quartile 3 4987.422 1662.47 4.1653 0.0081* 
Error 95 37917.270 399.13   
C. Total 98 42904.692    

 

 

Table 4. Means for Oneway Anova 

Level Number Mean Std Error Lower 95% Upper 95% 
1st 25 33.4000 3.9956 25.468 41.332 
2nd 25 31.4240 3.9956 23.492 39.356 
3rd 25 22.4760 3.9956 14.544 30.408 
4th 24 15.6417 4.0780 7.546 23.738 
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CHAPTER 7 

CONCLUSIONS, MANAGERIAL IMPLICATIONS, LIMITATIONS AND FUTURE 

RESEARCH 

 

7.1 Introduction 

Ensuring sustainability in economic development is a great challenge of our 

time. While information technology has been a tremendous enabler, the 

environmental consequences are considerable. Pollution, energy consumption, 

and electronic waste are only a few of the most challenging environmental 

issues we face. Moore’s law predicts information technology will continue to 

provide ever increasing computing power at ever decreasing prices. The 

advent of the Internet conditioned consumers to demand real time 

information ubiquitously.  The proliferation of electronic devices and the 

electronic waste it generates are of alarming proportions. This dissertation 

looks at this environmental challenge and attempts to identify how the 

discipline of marketing can provide some useful tools in tackling this problem.  

Chapter 2 to 6 looked at greenwashing of IT brands, the use of technology as 

part of an organization’s green information systems strategy, consumers’ 

perceptions of green brands and corresponding evidence in social media, the 

difference in brand visibility and the sentiment toward them among IT vendors 

in social media, and the readability of environmental policy statements of 

major IT vendors. Chapter 7 will provide a summary of the findings in this 

dissertation, a commentary on managerial implications of the findings, a 

discussion of the limitations, and an identification of avenues for future 

research.  
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7.2 Findings 

This section offers a summary of the findings of this dissertation.  

Following the research agenda set forth in Chapter 1, Chapter 2 began the 

inquiry into IT green branding by looking at a large scale brand perception 

study commissioned by GreenFactor in 2008. The results of this study are then 

compared with Greenpeace’s Better Guide to Electronics and the discrepancy 

is striking. Companies that commanded the top three spots in the GreenFactor 

study, which investigates the green brand perceptions of IT consumers 

worldwide, are the least environmentally responsible according to 

Greenpeace. After a detailed study of the corporate websites of these brands, 

the contents of these websites are very similar. In other words, IT vendors 

have very similar sustainability statements on the websites. While the cause of 

such a large discrepancy requires further research, it is clear that such a 

discrepancy has policy implications. For example, companies that are 

"environmentally shy" may consider improving their green branding strategies 

to reflect their environmental efforts. The greenwashers can, and perhaps 

should be, exposed. The environmentally irresponsible should be punished and 

the environmentally responsible should be recognized. 

The proliferation of smartphones is one of the results of the convergence 

Moore's law, the Internet, and wireless communications. As the fastest-

growing segment of the cellular telephone market, obsolete smartphones will 

become part of the electronic waste problem. However, it can also be part of 

the solution by enabling the sustainable strategies of enlightened business 

organizations. Chapter 3 outlines the principles for integrating the smartphone 

into a sound environmental information systems strategy. The U-Commerce 

framework is used to illustrate how innovative organizations are using the 
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unique characteristics of smartphones to pursue and environmentally sound 

strategies. This paper also suggests a process that might be followed for 

identifying applications for sustainable issues, making sure that applications 

exploit the advantages of the smartphone’s unique features, and that 

contribute to sustainability by using fewer resources, protecting resources and 

improving our use of current resources. 

Chapter 4 looks at Social Mention data and how it corresponds with positive 

attitudes towards green brands in social media. The key question of this study 

is to identify whether green IT brains receive a different kind of attention in 

social media to that received by less green IT brands. The answer suggested by 

the correspondence analysis of this paper suggests “not really”. This analysis 

implies that the positioning of IP brands in social media might be more strongly 

influenced by other factors than their environmental strategies. In other 

words, while consumers might care about the environmental strategy for the 

company, they might care far more strongly about the performance of its 

products and other criteria. While the research outcome is not ideal, the 

approach followed is a valuable method for practitioners and researchers to 

follow in portraying IT brands in social media. 

Extending the work presented in chapter 4, chapter 5 looks at representing 

the Social Mention scores of top and bottom IT brands in the GreenFactor 

study through the use of Chernoff faces. The six metrics, namely strength, 

sentiment, passion, reach, unique offers, and frequency, are represented by 

specific facial features, namely initial line, eye size, pupil size, mouth, 

eyebrows, nose, and hair density, correspondingly. The result is a striking 

picture of six unique faces with dramatically different facial expressions. This 

technique has significant potential as an effective means of communication to 
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managers, decision makers, and indeed the average consumer as facial 

expressions are easy to comprehend.  

Chapter 6 turns our focus to the readability of environmental policy 

statements provided by IT vendors. Environmental policy statements, in 

general, are not readable at average comprehension levels. In some cases, the 

environmental policy statements included in this study required almost 

unrealistically high education and reading skills for comprehension. If the 

target audience of these policy statements has average or lower reading skills, 

it is doubtful that the policy statements will be understandable and useful to 

the stakeholder groups.  

 

7.3 Managerial Implications 

The implication of Chapter 2's findings is that managers need to be aware of 

the perceived brand greenness to the actual environmental performance of 

the company. While having a perceived green brand is considered to be a 

positive attribute, the lack of substantiating evidence to justify this virtue can 

relegate a company into the greenwasher’s purview. Likewise, in companies 

that have a good environmental track record, brand managers must effectively 

communicate with consumers through effective green branding techniques. 

Government agencies should establish industry standards for the 

measurement of environmental performance so that consumers have the 

necessary information to make informed choices when trying to seek products 

and services from responsible vendors. 

A broader question emerges from the research conducted in chapter 2, 

namely how does a company brand itself as environmentally responsible? 
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While this question requires further research to answer, it is clear that 

substantial evidence of environmentally responsible practices is key to any 

such efforts.  Only through the wholehearted adoption of sustainable business 

practices can the firm’s strategy attain true green brand image. No amount of 

greenwashing can mask the lack of a fundamental change in environmental 

policy. 

Chapter 3 illustrates how companies can integrate technology into their 

overall environmental strategy. While smartphones contribute to the 

electronic waste problem, they can be incorporated into a sustainable 

consumption lifestyle and its promotion by enlightened business organizations. 

The U–Commerce framework will help managers to identify potential 

applications in four dimensions: ubiquity, uniqueness, unison, and universality. 

While this paper focuses exclusively on one technology, the general idea of 

using technology to help implementing sustainable environmental strategies is 

an important broader implication. Technological advances will provide us with 

new devices to replace the smartphone in the future; but the same framework 

will still apply. Combining the use of information technology and conceptual 

frameworks like the U-Commerce framework begins a new paradigm of solving 

sustainability challenges. 

Chapter 4 attempts to determine whether green IT brands received a 

different kind of attention in social media to that received by the less green IT 

brands. While the outcome is not idea, the method we used is potentially 

useful for brand managers to study similar kinds of questions concerning brand 

attitudes in social media.  

Chapter 5 uses Chernoff faces to represent comparison data among top and 

bottom perceived green IT brands. The use of Chernoff faces provides an easy-



163 
 

to-understand method to communicate brand visibility information. Since 

humans are conditioned to discern minute differences in facial expressions, 

such a diagram will provide brand managers and consumers a quick and easy 

way to differentiate among IT brands in terms of environmental performance. 

The implications of Chapter 6 are dire. If carefully crafted corporate social 

responsibility and sustainable environmental policy statements are hard to 

comprehend by the average person, it is extremely doubtful that the message 

behind these statements is clearly communicated. If companies do not pay 

attention to the effectiveness of such an important statement, it is not hard to 

imagine that other forms of corporate communication on company websites 

are hard to comprehend as well. Without the ability to communicate clearly to 

consumers, we do not have any hope to effectively educate consumers 

regarding the importance of sustainable IT consumption. 

 

7.4  Dealing with the Implications  

The challenge of environmental sustainability is best tackled with a 

coordinated strategy that brings together transformative thinking and actions 

from all stakeholders involved: governments, businesses, consumers and Non-

Government Organizations (NGOs).  In this section, I will detail a set of ideas 

that will help jump start this process. First, I will identify a set of common 

challenges that stakeholders are facing and recommend solutions to each of 

them.  Then I will introduce a framework for embedding sustainability into 

each stage of the product life cycle. Lastly, I will propose a set of 

recommendations for each stakeholder groups.  In conclusion, I will discuss 

how these actions should be coordinated at a global level to tackle the many 
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different challenges and needs of environmental sustainability around the 

world.  

Challenges  

Stakeholders in environmental sustainability frequently face the following 

challenges in promoting or enforcing change in business practices: 

• Lack of awareness, understanding and education.  To the vast 

majority of consumers in the world, electronic gadgets are symbols of 

technological progress and signs of economic advancement.  Few 

realize the disposal of such devices, which have a rather short life, as 

a series issue. Yet the facts have suggested the continuation of the 

irresponsible disposal of obsolete equipment will increase the stress 

on our ecosystem. Businesses, Governments, and NGOs should focus 

part of their communication efforts in educating consumers about 

the issue of environmental sustainability and the consequences of 

irresponsible behavior.  Building environmental awareness into our 

school curriculum is a good start.  

• “It is difficult.”  Many consumers find recycling programs or 

sustainable environmental practices cumbersome or inconvenient. 

After all, the convenience of tossing an old cell phone into the 

garbage can is dangerously tempting. While recycling programs for 

electronics are slowly becoming popular, it is still lagging behind 

other recycling programs. Municipal governments need to take a 

leadership role and being to provide curb side recycle programs for 

electronics.  

• Lack of political will.  Governments around the world are still 

recovering from the effects of the global financial crisis and their 
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focus is now mostly on job creation and balancing budgets. As a 

result, environmental sustainability issues are taking a back seat to 

more urgent concerns.  Since environmental sustainability policies 

will require time to implement, it is not something governments 

should neglect. With improved awareness, politicians need to know 

the electorate demand sound environmental policies and will banish 

candidates that do not share this belief.   

• “Bad for Business” mentality.  Businesses need to understand 

environmental sustainability can mean business opportunities and 

cost savings. Also, consumers may even choose to pay a premium for 

being environmentally responsible. Businesses need to look hard at 

ways to benefit from environmental sustainability and keep an open 

mind. Also, governments should provide tax incentives for companies 

that perform to higher environmental standards.  

Sustainability Built into the Product Life Cycle  

The Product Life Cycle of a typical IT product can be seen as having the 

following stages: 

Design 

The design phase is when a product is conceptualized and a set of functions 

are put together into a deliverable package.  Form factor and packaging 

decisions are made at this stage and there are opportunities to build 

sustainability into the production of an IT product. IT vendors should 

consciously measure the environment footprints of their products and look for 

ways to reduce them.  The use of recycled materials, clever logistics, and 
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providing a means for responsible disposal is imperative.  Decisions made at 

the design stage can have implications throughout the product life cycle.  

Manufacturing 

Energy consumption and the generation of pollution is the key 

environmental issue for the manufacturing stage of the product life cycle. 

Firms must have a clear strategy on sustainable energy sources and be able to 

eliminate harmful by-products to achieve a zero footprint future.  The 

challenge for many companies is that such a future requires the work and 

determination of many other stakeholders, most notably governments.   

Marketing 

Marketing can be a valuable tool in changing consumers’ behavior by 

promoting sustainability in the distribution and use of electronic products. 

While progress of the technology industry today is largely driven by 

consumers’ desire to have the “the latest and greatest” and “must have” 

devices, the future may see vendors focus more on environmental 

sustainability due to the inherent benefits of being “green”.  This dissertation 

argues that vendors have not done a good job to-date in accurately 

communicating their environmental strategies and achievements, and that 

opportunities abound for companies to seize a leadership role in gaining a 

competitive advantage through environmentally sustainable strategies.   

Use 

Conservation plays a huge role in any energy policy and the prolonged life of 

IT products is a similar idea that is worth exploring. Many consumer electronic 

products today are not “built to last” and their useful lifespan is reduced 

simply due to misuse or poor workmanship.  Further research into this area of 
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consumption behavior is badly needed.  Can IT products last longer than they 

are now and still be a profitable proposition for companies?  An affirmative 

answer is the key to any strategy that promotes sustainability in this stage of 

the life cycle.  

Disposal 

While most companies already have some forms of a recycling program in 

place, more can be done to ensure product disposal is no longer a 

sustainability blind spot in the product life cycle.  Recycling and reuse are both 

viable alternatives and should become part of any manufacturer’s product 

development plans.  

 

Recommendations  

Businesses 

• IT companies need to do a better job in communicating with 

stakeholders on their environmental sustainability intentions, 

strategies, and achievements in simple and easy to understand 

language.  Also, strategies must be stated in measurable terms and 

can be independently verified; otherwise such commitments are 

unlikely to be fulfilled.  

• IT companies should carefully study their environment footprints and 

set achievable goals in reducing emissions and energy use.  

• Industry leaders should play a leadership role in pioneering areas that 

smaller companies may not have the critical mass or financial 

resources to tackle.  
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• Businesses need to see environmental sustainability as business 

opportunities. A change in mindset may open up opportunities 

previously not considered. 

Consumers 

• Meaningful behavioral change will require the acts of many people. 

Therefore, consumer education and awareness programs are critical. 

It is important for consumers to change their consumption behavior 

and demand IT products that are environmentally sustainable.  

• Incentives can be a useful tool in promoting responsible 

consumption. This incentive can be provided by the government or IT 

vendors in the forms of rebates or tax incentives. The bottom line is 

to get consumers to start thinking about their technology 

consumption habits and appreciate the true cost to the environment.  

Governments and Environmental Organizations  

• Best practices from around the world should be shared via global 

forums such as the G20. The G20 has shown effective leadership in 

handling the global financial crisis of 2008/2009; and its involvement 

in environmental issues may prove to be the tipping point of a 

significant regulatory regime change.  

• “Green” is a growth area that has serious cost savings potential in 

health care spending and job creation. Spending in this area is an 

investment, and not an expense.  

• Greenwashing in the Information Technology Industry is a serious 

issue and needs to be monitored more closely.  
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Coordinating Strategies Globally 

While the strategies suggested above serves to tackle the environmental 

sustainability issue in a number of key areas, the effective coordination of 

these strategies globally will determine if they will make a significant 

difference in reducing the impact of global warming and pollution. 

The following section will discuss the limitations of this dissertation. 

7.5 Limitations and directions for future research 

Based on the findings of this dissertation, the following areas require 

further research and investigation. First, the effectiveness of overall branding 

efforts on consumer perceptions of brand greenness should explored. Chapter 

2 focuses on information presented on corporate websites, while other forms 

of brand communication may have a greater impact on consumers’ 

perceptions of brand greenness. The effects of advertising, word-of-mouth, 

and product literature are not focused. It is possible that corporate websites 

are not the most influential venue for branding purposes. Another avenue for 

future research stemming from chapter 2 has to do with measuring the 

willingness of consumers to pay extra for environmentally responsible 

products. It is possible that consumers may prefer IT brands that are greener 

than others but use different criteria when making purchase decisions. 

Whether price is the most likely factor should be studied. 

The clear limitation of chapter 4 is the less than ideal outcome, in that 

environmental strategy is not reflected in brand visibility in social media. 

However, the use of the combined techniques of Social Mention data and 

correspondence analysis to study the relationship between brand attitudes 

and environmental performance will be useful for further research. Likewise, 



170 
 

the use of Chernoff faces in chapter 5 can be very useful in representing data 

that have subtle differences. While readability is an important metric for ease 

of comprehension, it is only one of many measures.  

7.6 Conclusion 

Humans have come a long way in our social and economic development. In 

the last 50 years, information technology has become a great enabler to help 

us achieve ever more ambitious goals. But we have reached a crossroad: the 

consequences of economic prosperity came at a hefty environmental price. We 

can choose to ignore, as we did, the deterioration of our environment and 

allow exploitation of natural resources and pollution to continue. Or we can 

start thinking of effective strategies to change the tide of unsuitable 

consumption.  Information technology is a double edged sword: while it 

generates electronic waste and consumes precious energy resources, it can be 

part of a solution toward sustainable consumption.  In like manner, the 

discipline of marketing can provide some useful tools to help change the 

consumption behavior of millions thru branding, education and product 

development. The challenges we face are huge, but like most challenge the 

human race have faced before, we shall prevail.  

 

 


