
C H A P TER 

Professional Ethics 

We have come through a strange cyde in programming. starting with the creation 
of programming itself as a human activity. Executives with the tiniest smattering of 
knowledge assume that anyone can write a program. and only now are programmers 
beginning to win their battle for recognition as tnle professionals. 

-GERA LD WEINBERG. TII( Psychology oj (ompulrr PrO!}rammirrg. 1971 

8.1 Introduction 

I NfORMALLY, A PROfESS ION IS A VOCATION THAT REQUIRES A HIG H LEVEL Of EDUCATION 

and practical experience in the field. Medicine and law are two well-known professions. 
We pay doctors and lawyers well, trusting that they will correctly ascertain and treat 
our med ical and legal problems, respectively. Professionals have a special obligat ion 
to ensure their actions are for the good of those who depend on them because thei r 
decisions can have more serious consequences than the choices made by those holding 
less responsible positions in society. 

In this chapter we focus on moral decisions made by people who design. imple
ment, o r maintain computer hardware o r software systems. We begin by considering the 
extent to which a computer-related career is a profession along the lines of medicine or 
law. Next, we present and analyze a code of ethics fo r an important computer-related 
discipline: software engineering. Our analysis leads us into a discussion of virtue eth ics, 
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an eth ical theory based on the idea that good character is the source of correct moral de
cisions. Four case studies give us the opportunity to use the software engineering code 
of ethics as a tool for ethical analysis. 

Finally, we discuss whistleblowing: a si tuation in which a member of an organ i
zation breaks ranks to reveal actual or potential harm to the public. Whistleblowing 
raises important moral questions about loyalty, trust, and responsibility. Two accounts 
of wh istleblowing illuminate these moral questions and demonstrate the personal sac
rinces some have made for the greater good of society. We consider the important role 
management plays in creating an organizational atmosphere that either allows or sup
presses internal dissent. 

8.2 Are Computer Experts Professionals? 

Millions of people have a computer-related job title, such as computer engineer, com
puter scientist, programmer, software engineer, system admin istrator, or systems ana
lyst. Is a computer- related career a profession like medicine or law? Let's consider the 
characteristics of a well-developed profession. 

8.2 .1 Characteristics of a Profession 
A fully developed profession has a well-organized infrastructure for certifying new mem
bers and supporting those who already belong to the profession. Ford and Gibbs have 
identified eight components of a mature professional infrastructure [I [:1 

• Initial professional edllcation-formal course work completed by candidates before 
they begin practicing the profession 

• Accreditation-assures that the formal course work meets the standards of the pro
fession 

• Skills developmellt-aclivities that provide candidates with the opportunity to gain 
practical skills needed to practice the profession 

• Certificatioll-process by which candidates are evaluated to determine their readi
ness to enter the profession 

• Licensillg-the process giving candidates the legal right to practice the profession 

• Professional development-formal course work completed by professionals in order 
to maintain and develop their knowledge and skills 

• Code of ethics-mechanism by which a profession ensures that its members will use 
thei r knowledge and skills for the benefit of society 

• ProfessiOlwJ societY-<lTgan ization promoting the welfare of the pro fession, typically 
consisting of most if not all of the members of the profession 

I. From Gary Ford and Norman E. Gibbs. "A Mature Profession of Software Engineering." Technical 
report, Carnegie Mellon Univt'rsily, January 1996. Copyright C 1996 Carnegit' Mellon University. All 
Rights Reserved. 
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Code of ethks 

Skills 

Accreditation 

FIGURE 8.1 A mature profession has eight att ributes that enable it to certi fy new members 
and support existing members [I J. 

Figure 8. 1 illustrates how these components work together to support the profes
sion. A person desiring to join the profession undertakes some initial professional ed
ucation. A process of accreditation assures that the educational process is sou nd. After 
completing their formal education, candidates gain skills through practical experience 
working in the field. Another check determines if the candidate is ready to be cert ified. 
Successful candidates are licensed to practice the profession. 

When the public can trust the competence and integrity o f the members of a pro
fession, everyone of its members benefits. For th is reason professionals have a stake 
in ensu ring that fellow members of the profession are capable and act appropriately. 
For mature professions, professional societies establish codes of eth ics and require their 
members to keep thei r knowledge current through continuing education and training. 
Professionals who do not follow the code of ethics or fail to keep up with changes in the 
field can lose their licenses. 

8.2.2 Certified I'ublic Accountants 
To illustrate these Sleps, let's consider how a person becomes a Certified Public Accoun
tant (C PA). We choose accounting because it is a fully developed profession that does 
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not require graduate study for membership. In this respect it is more similar to a typ
ical computer-related career than the medical or legal professions, which require their 
members to cam advanced degrees. 

The first step for someone wishing to become a CPA is to graduate with 150 semester 
credit hours and at least a bachelor 's degree from an accredited college or university. 
Many people pursuing a CPA choose to majo r in accounting, although it is not str ictly 
necessary. However, the candidate must have completed at least 24 semester credit hours 
in accounting, audi ting, business law, finance, and tax subjects. 

After graduation, the candidate gets practical training in the profession by find ing 
employment as an accountant working under the supervision of a CPA. 

Finally, candidates must si t for the CPA exam, which has four sections. Candidates 
who do not pass at least two parts must re-take the entire exam. Candidates who pass at 
least two parts of the exam must pass the remaining parts within five years. 

Completion of the necessary formal education, plus sa tisfactory scores on every 
section of the CPA exam, plus two yea rs' work experience enable an accountant to 
become a Certified Public Accountant. In order 10 retain certification, CPAs must fulfill 
continuing education requirements and abide by the profession's code of ethics. 

8 .2.3 Computer-Related Careers 
IS A COMPUTER-RELATED CA REER A PROFESSION? 

It is easy to find a crucial difference between systems analysts, computer programmers, 
and system administrators on the o ne hand and accountants, lawyers, and physicians 
on the other hand. At the heart of every mature profession is certification and licens
ing. Certificat ion and licensing allow a profession to determine who will be allowed to 
practice the profession. For example, a person may not practice law in a state without 
passing the bar exam and being granted a license. [n contrast, people may wri te com
puter programs and maintain computer systems, either as consultants, sole proprietors, 
or members oflarger fi rms, without being certified or having been granted a license. 

There are other differences between computer-related careers and mature profes
sions. A person does not have to complete college or serve an apprenticeship under 
the guidance of an experienced mentor in order to gain employment as a program
mer, system admin istrator, o r systems analyst. The vast majority of people who hold 
computer- related jobs do not belong to either of computing's professional societies. It is 
up to particular employers to monitor the behavior o f their employees and guide their 
continuing education-no professional organization has the authori ty to forbid some
one from managing computer networks or writing computer programs. 

In another important respect com puter programmers differ from most profession
als, such as dentists and ministers. Typically, professionals work directly with individual 
clients. A dentist treats one patient at a time. An accounta nt audits one business at a time. 
Most computer programmers work inside a company as part of a team that includes 
many other programmers as well as managers. In this environment the responsibility of 
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an individual person is more difficult to discern. Low-level technical decisions are made 
by groups, and final authority rests with management. 

STATUS OF CERTIFI CATION AND LI CENS ING 

The two largest organizations supporting the computing field are the IEEE Compu ter 
Society (IEEE-CS), with about 85,000 members, and the Association for Computing 
Machinery (ACM ), with about 92,000 members. Like o rgani7..ations supporting mature 
professions, the IEEE-CS and the ACM strive to advance the discipline and support their 
members through publications, conferences, local chapters, student chapters, technical 
committees, and the development of standards. 

A software engineer is someone engaged in the development or maintenance of 
softwa re, or someone who teaches in this area. In 1993 the IEEE-CS and ACM set up 
a joint steering committee to explore the establishment of software engineering as a 
profession. The joint steering committee created several task forces to address particular 
issues. One task force conducted a survey of practitioners with the goal of understanding 
the knowledge and skills required by software engineers. Another task force developed 
accreditation criteria for undergraduate programs in software engineering. A third task 
force developed a code of ethics for software engineers. 

In May 1999 the ACM Council passed a resolution that stated, in part, "ACM is 
opposed to the licensing of software engineers at this time because ACM believes that it 
is premature and would not be effective in addressing the problems of software quality 
and reliability" [21. 

AB ILI TY TO HARM PUB LI C 

The computing "profession" may not be as well developed as the medical o r legal pro
fessions, but in one key respect-the ability to harm members of the public-those 
who design, implement, and maintain computer hardware and software systems some
times hold responsibilities similar to those held by members of mature professions. The 
Therac-25 killed o r gravely injured at least six people, in part because of defective soft
ware. While most software engineers do not write code for safety-critical systems such as 
linear accelerators, society does depend on the quality of their work. People make impor
tant business decisions based on the results they get from thei r spreadsheet programs. 
Millions rely upon commercial software to help them produce their income tax returns. 
Errors in programs can result in such harms as lost time, incorrect businesses decisions, 
and fines. System administrators are responsible for keeping computer systems running 
reliably without infringing on the privacy of the computer users. 

The ability to cause harm to members of the public is a powerful reason why those in 
computer-related careers should follow a code of ethics, even if they are not professionals 
in the same sense as physicians, lawyers, and CPAs. As a good example of a code of ethics 
for those in computer-related disciplines, we present the Software Engineering Code of 
Ethics and Professional Practice, endorsed by both the ACM and the lEEE-CS. 
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8.3 Software Engineering Code o f Ethics 

The Software Engineering Code of Ethics and Professional Practice is a practical frame
work for moral decision making related to problems that software engineers may en
counter. 

The Software Engineering Code of Ethics and Professional Practice, reproduced in 
its entirety below, is copyright C 1999 by the Association fo r Computing Machinery, Inc. 
and the Institute for Electrical and Elt'Clronics Engi neers, Inc. 

8 _3.1 Preamble 

Computers have a central and growing role in commerce, industry, government, medi
cine, education, entertainment and society at large. Software engineers are those who 
contribute by di rect par ticipation or by teaching, to the analysis, specification, design, 
development, certification , maintenance and testing of software systems. Because of 
their roles in developi ng software systems, software engineers have significant opportu
nities to do good or cause harm, to enable others to do good or cause harm, or to influ
ence others to do good or cause harm. To ensure, as much as possible, that their efforts 
will be used for good, software engineers must commit themselves to making software 
engineering a beneficial and respected profession. In accordance with that commitment, 
software engineers shall adhere to the fo llowing Code of Ethics and Professio nal Practice. 

The Code contains eight Principles related to the behavior of and decisions made by 
professional software engineers, including pract itioners, educators, managers, su pervi
sors and policymakers, as well as trainees and students of the profession. The Principles 
identify the ethically responsible relationsh ips in which individuals, groups, and o rgani
zations participate and the primary obligations within these relationships. The ClaUSeS 
o f each Principle are illustrations of some o f the obligations included in these relation
ships. These obligations are founded in the software engineer's humanity, in special care 
owed to people affected by the wo rk of soft ware engineers, and the unique elements of 
the practice o f software engineering. The Code prescribes these as obligations of anyone 
claiming to be o r aspiring to be a software engi neer. 

It is not intended that the individual parts o f the Code be used in isolation to justify 
errors of o mission or commission. The list o f Principles and Clauses is not exhaustive. 
The Clauses should not be read as separating the acceptable from the unacceptable in 
professional conduCi in all practical si tuations. The Code is not a simple ethical algo
rithm that generates et hical decisions. In some situatio ns standards may be in tension 
with each other or with standards from other sources. These si tuations require the soft
ware engineer to use ethical judgment to act in a manner which is most consistent with 
the spiri t of the Code of Ethics and Professional Practice, given the circumstances. 

Ethical tensions can best be addressed by tho ughtful consideration of fu ndamental 
principles, rather than blind reliance o n detailed regulations. These Principles should in
fluence software engineers to consider broadly who is affected by their work; to examine 
if they and their colleagues are treating other human beings with due respect; to consider 
how the public. if reasonably well info rmed, wo uld view their decisions; to analYle how 
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the least empowered will be affected by their decisions; and to consider whether their 
acts would be judged worthy of the ideal professional working as a software engineer. In 
all these judgments concern for the health, safety and welfare of the public is primary; 
that is, the "Public Interest" is central to this Code. 

The dynamic and demanding context of software engi neering requi res a code that is 
adaptable and relevant to new situations as they occur. However, even in this generality, 
the Code provides support fo r software engineers and managers of software engi neers 
who need to take positi\'e action in a specifi c case by documenti ng the ethical stance 
of the profession. The Code provides an ethical foundation to which individuals with in 
teams and the team as a whole can appeal. The Code helps to define those actions that 
are eth ically improper to request of a software engineer o r teams of software engineers. 

The Code is not simply fo r adjudicating the nature of questionable acts; it also has 
an important educational function. As this Code expresses the consensus of the profes
sion on eth ical issues, it is a means to educate both the public and aspiring professionals 
about the ethical obligations of all softwa re engineers. 

8 .3.2 Principles 

PR INC IPLE I : P UBLI C 

Software engineers shall act consistently with the public interest. In particular, software 
engineers shall, as appropriate: 

1.0 I Accept fu ll responsibility for their own work. 

1.02 Moderate the interests of the software engineer, the employer, the client and the 
users with the public good. 

1.03 Approve software only if they have a well-founded belief that it is sa fe, meets spec
ifications, passes appropriate tests, and does no t dim inish qual ity of life, d imi nish 
privacy o r harm the envi ronment. The ultimate effect of the work should be to the 
public good. 

1.04 Disclose to appropriate persons or authori ties any actual or po tential danger to the 
user, the publ ic, or the environment, that they reasonably believe to be associated 
with software or related documents. 

1.05 Cooperate in efforts to address matters of grave public concern caused by software, 
its installation, maintenance, support or documentation. 

1.06 Be fair and avoid deception in all statements, particularly public ones, concerning 
software or related documents, methods and tools. 

t .07 Consider issues of physical disabilities, allocation of resources, economic disad
vantage and other factors that can diminish access to the benefits of software. 

1.08 Be encouraged to volunteer professional skills to good causes and contribute to 
public education concern ing the discipline. 
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FIG URI! 8.1. Software engineers shall approve software only if they have a well-founded belief 
that it is safe, meets specifications, passes appropriate tests, and does not diminish quality of 
life, diminish privacy, or harm the environment. The ultimate effect of the work should be 
to the public good (Clause 1.03). 

PRINCIPLE 2: CLIENT AND EM PLOYER 

Software engineers shan act in a manner that is in the best interests of their client and 
employer, consistent with the public interest. In particular, software engineers shall, as 
appropriate: 

2.01 Provide service in their areas of competence, being honest and forthright about 
any limitations of their experience and education. 

2.02 Not knowingly use software that is obtained or retained either iIlegaUy or unethi
caliy. 

2.03 Use the property of a client or employer only in ways properly authorized, and 
with the client's or employer's knowledge and consent. 

2.04 Ensure that any document upon which they rely has been approved, when re
quired, by someone authorized to approve it. 

2.05 Keep private any confidential information gained in their professional work, 
where such confidentiality is consistent with the public interest and consistent 
with the law. 

2.06 Identify, document, collect evidence and report to the client or the employer 
promptly if, in their opinion, a project is likely to fail, to prove too expensive, to 
violate intellectual property law, or otherwise to be problematic. 

2.07 Identify, document, and reporl significant issues of social concern, of which they 
are aware, in software or related documents, to the employer or the client. 

2.08 Accept no outside work detrimental to the work they perform for thei r primary 
employer. 
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FI OURI! 8.3 Software engineers shall not knowingly use software that is obtained or retained 
either illegally or unethically (Clause 2.02). 

2.09 Promote no interest adverse to their employer or client, unless a higher eth ical 
concern is being compromised; in that case, inform the employer or another 
appropriate authority of the ethical concern. 

PRINCIPLE 3: PRODUCT 

Software engineers shall ensure that their products and related modifications meet the 
highest professional standards possible. In particular. software engineers shall. as appro
priate: 

3.01 St rive for high quality, acceptable cost and a reasonable schedule, ensuring signif
icant tradeoffs are dear to and accepted by the employer and the dient, and are 
available for consideration by the user and the public. 

3.02 Ensure proper and achievable goals and objectives for any project on which they 
work or propose. 

3.03 Identify, define and address ethical, economic, cultu ral. legal and environmental 
issues related 10 work projects. 

3.04 Ensure that they are qualified for any project on which they work or propose to 
work by an appropriate combination of education and training, and experience. 

3.05 Ensure an appropriate method is used for any project on which they work o r 
propose to work. 

3.06 Work to follow professional standards, when available. that are most appropri
ate for the task at hand, departing from these only when ethically or technically 
justified. 

3.07 Strive to fully understand the specifications for software on which they work. 
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FIOURE 8.4 Software engineers shall ensure proper and achievable goals and objectives fo r 
any project on which they work or propose (Clause 3.02). 

3.08 Ensure that specifications for software on which they work have been well docu
mented, satisfy the users' requirements and have the appropriate approvals. 

3.09 Ensure realistic quantitative estimates of cost, scheduling, personnel, quality and 
outcomes on any project on which they work o r propose to work and provide an 
uncertainty assessment of these estimates. 

3.10 Ensure adequate testing, debugging, and review of software and related docu
ments on which they work. 

3.11 Ensure adequate documentation, including significant problems d iscovered and 
solutions adopted, for any project on which they work. 

3.12 Work to develop software and relatcd documents that respect the privacy of those 
who will be affected by that software. 

3. 13 Be careful to use only accurate data derived by ethicaJ and lawful means, and use 
it only in ways properly authorized. 

3. 14 Maintain the integrity of data, being sensitive to outdated or flawed occurrences. 

3.1 5 Treat all for ms of software maintenance with the samc professionalism as new 
development. 

PRINC IPLE 4: JUDGMENT 

Software engineers shall maintain integrity and independence in their professional judg
ment. In particular, software engineers shall, as appropriate: 

4.01 Temper all technical judgments by the need to support and maintain hu man 
values. 

4.02 Only endorse documents either prepared under their supervision or within their 
areas of competence and with which they are in agreement. 
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4.03 Maintain professional objectivity with respect to any software or related docu
ments they are asked to evaluate. 

4.04 Not engage in deceptive financial practices such as bribery, double billing, or other 
improper financial practices. 

4.05 Disclose to all concerned parties those conflicts of interest that cannot reasonably 
be avoided or escaped. 

4.06 Refuse to participate, as members or advisors, in a private, governmental or pro
fessional body concerned with software related issues, in which they, their employ
ers or their d ients have undisclosed potential conflicts of interest. 

PRINCIPLE 5: MANAGEMENT 

Software engineering managers and leaders shall subscribe to and promote an ethical 
approach to the management of software development and maintenance. In particular, 
those managing or leading software engineers shall, as appropriate: 

5.01 Ensure good management for any project on which they work, including effective 
procedures for promotion of quality and reduction of risk. 

5.02 Ensure that software engineers are informed of standa rds before being held to 
them. 

S.OJ Ensure that software engineers know the employer's policies and procedures for 
protecting passwords, files and information that is confidential to the employer o r 
confidential to others. 

5.04 Assign work only after taking into account appropriate contribulions of education 
and experience tempered with a desire to further that education and experience. 

5.05 Ensure realistic quantitative estimates of cost, scheduling, personnel, quality and 
outcomes on any project o n which they work or propose to work, and provide an 
uncertainty assessment of these estimates. 

5.06 Attract potential software engineers only by a full and accurate description ofthe 
conditions of employment. 

5.07 Offer fair and just remuneration. 

5.08 Not unjustly prevent someone from taking a position for which that person is 
suitably qualified. 

5.09 Ensure that there is a fair agreement concerning ownership of any software, pro
cesses, research, writing, or other intellectual property to which a software engi
neer has contributed. 

5. 10 Provide for due process in hearing charges of violation of an employer's policy or 
ofthis Code. 

5.11 Not ask a software engineer to do anything inconsistent with this Code. 

5. 12 Not punish anyone for expressing ethical concerns about a project. 
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F IGU RE 8.S Software engineers shall help develop an orga nizational environment favorable 
to acting ethically (Clause 6.01). 

PR INC IPLE 6: PROFESSION 

Software engineers shall advance the integrity and reputation of the profession consis
tent with the public interest. In particular, software engineers shall, as appropriate: 

6.0 I Help develop an o rganizational environment favo rable to acting ethically. 

6.02 Promote public knowledge of software engineeri ng. 

6.03 Extend software engineering knowledge by appropriate participation in profes
sional o rganizations, meetings and publications. 

6.04 Support, as members of a profession, other software engineers striving to follow 
this Code. 

6.05 Not promote their own interest at the expense of the profession , client or em
ployer. 

6.06 Obey all laws governing their work, unless, in exceptional circumstances, such 
compliance is inconsistent with the public interest. 

6.07 Be accurate in stating the characteristics of softwa re on which they work, avoiding 
not only fal se claims but also claims that might reasonably be supposed to be 
speculative, vacuous, decept ive, misleadi ng, or doubtful. 

6.08 Take responsibilit y for detecting, correcting, and reporting erTOrs in software and 
associated documents on which they work. 

6.09 Ensure that clients, employers, and supervisors know of the software engineer's 
commitment to this Code o f ethics, and the subsequent ramifications of such 
commitment. 

6.10 Avoid associations with businesses and o rganizations which are in confl ict with 
this code. 
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6.11 Recognize that violations of this Code are inconsistent with being a professional 
software engineer. 

6.12 Express concerns to the people involved when significant violations of this Code 
are detected unless this is impossible, counter-productive, o r dangerous. 

6.13 Report significant violations of this Code to appropriate authorities when it is clear 
that consultation with people involved in these significan t violations is impossible. 
counter-productive or dangerous. 

PR INC IPLE 7: COLLEAGUES 

Software engi neers shall be fair to and support ive of their colleagues. In particular, 
softwa re engi neers shall , as appropriate: 

7.0 I Encourage colleagues to adhere to this Code. 

7.02 Assist colleagues in professional development. 

7.03 Credit fully the work of others and refrain from taking undue credit. 

7.04 Review the work of others in an objective, candid, and properly documented way. 

7.05 Give a fair hearing to the opinions, concerns, or complaints of a colleague. 

7.06 Assist colleagues in being fully aware of current standard work practices includ
ing policies and procedures for protecting passwords. files and other confidential 
information, and security measures in general. 

7.07 Not unfairly intervene in the career of any colleague; however. concern for the 
employer. the client or public interest may compel softwa re engineers. in good 
faith. to question the competence of a colleague. 

7.08 In situations outside of their own areas of competence, call upon the opinions of 
other professionals who have competence in that area. 

PRI NC IPLE 8: SELF 

Software engineers shall participate in lifelong learning rega rding the practice of their 
profession and shall promote an ethical approach to the practice of the profession. In 
particular, software engineers shall continually endeavor to: 

8.0 I Further thei r knowledge of developments in the analysis, specification , design. de
velopment. maintenance and testing of software and related documents. together 
with the management of the development process. 

8.02 Improve their ability to create safe. rel iable. and useful quali ty software at reason
able cost and within a reasonable time. 

8.0J Improve their ability to produce accurate. informative, and well-written docu
mentation. 

8.04 Improve their understanding of the software and related documents on which they 
work and of the envi ro nment in which they will be used. 

8.05 Improve their knowledge of relevant standards and the law governing the software 
and related documents on which they work. 
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) 

FIGU R!!. 8.6 Software engineers shall continually endeavor to improve their ability to create 
safe, reliable, and useful quali ty software at reasonable cost and within a reasonable time 
(Clause 8.02). 

8.06 Improve their knowledge o f th is Code, its interpretation , and its application to 
their work. 

8.07 Not give unfair treatment to anyone because o f any irrelevant prej udices. 

8.08 Not influence others to undertake any action that involves a breach of this Code. 

8.09 Recognize that personal violations of this Code are inconsistent with being a pro-
fessional software engi neer. 

8.4 Analysis of the Code 

In this section we analyze the Code and derive an alternate set o f underlying principles 
upon which it rests. 

8.4.1 I'rcamblc 
The preamble to the Code points out that there is no mechanical process for determining 
the correct actions to take when faced with a moral problem. Ou r experience evaluating 
moral problems related to the introduction and use of information technology confirms 
this sta tement. Even two people with simila r philosophies may reach different conclu
sions when confro nted with a moral problem. Two Kantians may agree on the basic facts 
o f a moral problem, but disagree on how to characterize the will of the moral agent. Two 
utilitarians may agree on the benefi ts and harms resulting from a proposed action, but 
assign different weights to the outcomes, causi ng them to reach opposite conclusions. 
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The preamble also warns against taking an overly legalistic view o f the Code. Simply 
because an action is not expressly forbidden by the Code does not mean it is mo rally 
acceptable. Instead, judgment is needed to detect when a moral problem has arisen and 
to determine the right thing to do in a particular situation. 

While the Code is expressed as a collection of rules, these rules are based on prin
ciples grounded in different ethical theories. This is not surprising, considering that the 
Code was drafted by a committee. When we encounter a si tuation where two rules con
flict, the preamble urges us to ask questions that will help us consider the principles 
underlying the rules. These questions demonstrate the multifaceted grounding of the 
Code: 

I. Who is affected? 

Util itarians focus on determining how an action benefits or harms other people. 

2. Am Itrearillg other human beillgs with respect? 

Kant's Categorical Imperative tells us to treat others as ends in themselves, rather 
than simply as a means to an end . 

3. WOllld my decisiol! hold lip to public sCfllti/ly? 

A cultural relativist is concerned about whether an action con forms with the mores 
of society. 

4. How will tllOse who are least empowered be affected? 

Rawls's second principle of justice requires us to consider whether inequalities are 
to the greatest benefit of the least-advantaged members of society. 

5. Are my acts worthy of tile ideal professiollal? 

The ethics of virtue is based on imitation of morally superior role models. Since we 
did not discuss virtue ethics in Chapter 2. let's examine it now. 

8.4.2 Virtue Ethics 

ORIGIN OF VIRTUE ETHICS 

In The Nicomael,eall Ethics, Aristotle expresses the o pinion that happiness results from 
living a life of virtue [3]. He distinguishes between intellectual virtlle, which is developed 
through education, and moral virtue, which comes about through repetition of the 
appropriate acts (Figure 8.7). You can acquire the virtue of honesty, for example, by 
habitually telling the truth. According to Aristotle, deriving pleasure from a virtuous act 
is a sign that you have acquired that virtue. 

There is a wealth of virtues, of course. Here is a brief list of two dozen virtues given 
by James Rachels: benevolence, civility, compassio n, conscientiousness, cooperative
ness, courage, courteousness, dependability, fairness, friendliness, generosity, honesty, 
industriousness, justice, loyalty, moderation, patience. prudence, reasonableness, self
discipline, self-reliance, tactfulness, thoughtfulness, and toleranCe" [4 J. 

A person who possesses many moral virtues has a strong moral character. According 
to Aristotle, when people with strong character face a moral problem, they know the 
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FEED THE 
HUNGRY 

FIGURE 8.7 According to AristOlle, happiness derives from living a life of vi rtue. You acquire 
moral virtues by repeating the appropriate acts. 

right thing to do, because the action will be consistent with their character. As Justin 
Oakley and Dean Cocking put it, "An action is right if and only if it is what an agent 
with a vir tuous character would do in the circumstances" [5 J. 

STREN GT HS OF V IRT UE ETHI CS 

Virtue e thics has two advantages over the ethical theories we con~idered in Chapter 2. 
First, it provides a motivation fo r good behavior. The calculus of utility and the Categor
ical Imperative say nothing about motivation. Virtue ethics, o n the other hand, stresses 
the importance ofloyahy, thoughtfulness, courteousness, dependability, and o ther cha r
acteristics of healthy social interactions. 

A second advantage of vi rt ue eth ics is tha t it provides a solution to the problem of 
impart iality. Recall that utilitarian ism, Kantian ism, and social contract theory require 
us to be completely impartial and treat all human beings as equals. Th is assumption 
leads to moral evaluations that are hard for most people to accept. For example, when a 
couple is faced with the choice between using $4,000 to take their children to Disneyland 
for a week or feeding 1,000 starving Africans for a month, the calculus of ut ili ty would 
conclude saving 1,000 lives was the right th ing to do. However, most of us expect that 
good paren ts will show more kindness to their ch ild ren than to people living o n the other 
s ide of the world. 
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Virtue ethics avoids the pitfall of impartiality by rejecting the notion that every ac
tion must be designed to produce the maximum benefit for people overall (51. Instead , 
some virtues are partial toward certain poople, while others are impartial and treat ev
eryone equally. Love, friendsh ip, and loyalty are examples of virtues that allow a person 
to be part ial toward friends and fami ly members. Honesty, civility, and courteousness 
are exa mples of virtues that a person would extend equally to all hu man beings. 

WEAKNESS OF VIRTUE ETH ICS 

However, virtue ethics has a significant liability. Using virtue ethics alone, it is often 
difficult to determine what to do in a particular situation. Suppose you are in charge 
of dispatching crews to fight brush fires in southern California. Three fires erupt at the 
same time: one near a mountain resort frequented by the wealthy; another near a town 
of 10,000 people with a high rate of poverty; and a third close to a middle-class suburb. 
You only have the resources to fight two of the fire s. Which fires do you aU::lCk? Looking 
b::lck on the list of vi rtues, which ones come into play? Compassion? Fairness? Justice? 
Prudence? 

Suppose we decide the most relevant virtue is prudence. What is the prudent thing 
to do? Perhaps prudence dictates that you allocate fire crews to minim ize property 
damage, but making your decision based on the total value of the property that each 
fire is threatening is an example of the utilitarian approach to moral problem solving. 

Perhaps the most relevant virtue is justice. Su ppose only two of the fires are inside 
the fire-control district that fu nds the fi re- fi ghting brigade. Using justice as your vi rtue, 
you may decide to abide by the fi re district policies. Following written policies looks 
suspiciously like a Kantian approach to decision making. 

You may argue that the desire to be prudent came before the decision to take a 
utilitarian approach, or the will to be just was an antecedent to a Kantian analysis. Even 
if this were so, a fu ndamental problem remai ns. If the desire to exercise different virtues 
compels you toward different act ions, which action should you take? Put another way, 
what is the methodology for answering the question "What would a person with strong 
mor::ll character do in these circumstances?" 

VIRTUE ETH ICS COMPLEMENTS OTHER THEORIES 

Rather than treat ing virtue ethics as a stand-alone theory, some ethicists believe it makes 
more sense to see virtue ethics as a complement to one of the other theories, such 
as utilitarianism. Adding virtue ethics allows ethical decision makers to consider their 
rationale for taki ng the action as well as the beneficial or harmful effects of the act ion. 

Remember the problem of moral luck, one of the major criticisms of act utilitar
i::lnism? Since an action is judged right or wrong based solely on its consequences, an 
unlucky, unintended consequence can result in an action being considered wrong. Sup
pose your mother-in-law is in the hospital and you send her an expensive and beautiful 
bouquet of fl owers. Unfortunately, she gets an allergic reaction to one of the flowers in 
the bouquet. As a result, she must spend an additional four days in the hospital. From a 
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purely act utilitarian point of view, you did the wrong thing when you sent your mother
in -law the flowers. In a mixed act utilitarian/vir tue ethics theory, we wo uld also take into 
accoun t that you were acting o ut of thoughtfulness, a virtue. If nothing else, introducing 
the virtue ethics component makes it easier for us to think about some of the other con
sequences of the actio n. Despite the allergic reaction, your mother-in-law appreciated 
you r kind gest ure, a benefit. In addition, you strengthened your habit ofthoughtfulness 
by practicing it on your mother- in-law, another benefit. 

8.4.3 Alternative list of Fundame nt .. ,1 Principles 

The start of each section of the Code begins with the statement of a fundamental prin
ciple. For example. the first section begins with the fundamental principle, "Software 
engineers shall act consistently with the public in terest." All o fthese statements of fun
damental principles are expressed from the point of view of what software engineers 
ought to do. 

Another way to devise a list of fundamental principles is to consider those vi rtues 
we would like to instill among all the members of any profession. "'''e end up with a set 
of general, discipline-independent rules that cuI across the eight categories of the Code. 
Here is an alternative lisl of fundamental principles derived using that approach: 

1. Be impartial. 

The good of the general public is equally important to the good of your o rganiza tio n 
or company. The good of your profession and your company are equally important 
to your personal good. It is wrong to promote your agenda at the expense of your 
firm. and it is wrong to promote the interests of your firm at the expense of society. 
(Supports Clauses 1.02, 1.03, 1.05, 1.07, 3.03, 3. 12, 4.01, and 6.05.) 

2. Disclose informatiorl tltat otlters ougltt to kuow. 

Do not let others come to harm by concealing information from them. Do not 
make misleading or deceptive statements. Disclose potential conflicts of interest. 
(Supports Clauses 1.04, 1.06, 2.06, 2.07, 3.0 I, 4.05, 4.06, 5.05, 5.06, 6.07, 6.08, 6.09, 
6.12.and6.13.) 

3. Respect the rights of others. 

Do not infringe o n Ihe privacy rights, properly rights, or intellectual p roperty rights 
of others. (Supports Clauses 2.02, 2.03, 2.05, and 3.13.) 

4. Treat otllers justly. 

Everyone deserves fair wages and appropriate credit for work performed. Do not 
discriminate against o thers for attributes unrelated to the job they must do. Do 
no t penalize others fo r following the Code. (Supports Clauses 5.06, 5.07, 5.08, 5.09. 
5. 10,5. 11 ,5.12,7.03,7.04,7.05,7.07, and 8.07.) 

5. ulke responsibility for YOll r actiotlS ami itltlctiollS. 

As a moral agent, you are responsible for the things you do, bOlh good and bad. 
You may also be responsible for bad things Ihat you allow to happen Ihrough your 
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inaction. (Supports Clauses 1.01, 3.04, 3.05, 3.06, 3.07, 3.08, 3. 10, 3.11, 3.14, 3. 15, 
4.02, and 7.08.) 

6. Take responsibility for tile actions of those YO" silpervise. 

Managers are responsible for setting up work assignments and training opportuni
ties to promote quality and reduce risk. They should create effective communication 
channels with subordinates so that they can monitor the work being done and be 
aware of any quality or risk issues that arise. (Supports Clauses 5.0 I, 5.02, 5.03, and 
5.04.) 

7. Maitltain your illtcgrity. 

Deliver on your commitments and be loyal to your employer, while obeying the law. 
Do not ask someone else to do something you would not be willing to do yoursel f. 
(Supports Clauses 2.0 I, 2.04, 2.08, 2.09, 3.01, 3.02, 3.09, 4.03, 4.04, 6.06, 6.10,6.11, 
8.08, and 8.09.) 

8. Colltilwa/ly improve YOllr abilities. 

Take advantage of opportunities to improve your software engineering skills and 
your ability to put the Code to usc. (Supports Clauses 8.01, 8.02, 8.03, 8.04, 8.05, 
and 8.06.) 

9. SI,are YOlir know/edge, expertise, mId vallles. 

Volunteer your time and skills to worthy causes. Help bring others to your level of 
knowledge about software engineering and professional ethics. (Supports Clauses 
1.08,6.0 I, 6.02, 6.03, 6.04, 7.0 I, 7.02, and 7.06.) 

In the following section we will use these fundamental, discipline-independent 
principles 10 facilita te our analysis in four case studies related to computing. 

8.5 Case Studies 

Throughout this text we have evaluated a wide range of moral problems. Our method
ology has been to evaluate the moral problem from the point of view of Kantianism, act 
utilitarianism, rule utili tarianism, and social contract theory. 

Another way to evaluate information technology-related moral problems is to make 
use of the Software Code of Ethics and Professional Pract ice. We follow a th ree-step 
process: 

I. Consult the list of fu ndamental principles and identify those that are relevant to the 
moral problem. 

2. Search the list of clauses accompanying each of the relevant fu ndamental principles 
to see which speak most directly to the issue. 

3. Determine whether the contemplated action aligns with or contradicts the state
ments in the clauses. If the action is in agreement with all of the clauses, that pro
vides strong evidence the action is moral. If the action is in disagreement with all of 
the clauses, it is safe to say the action is immoral. 
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9.3.5 MuJtina tio na l Team s 
In the 1980s General Electric and Citibank set up softwa~ development teams in India. 
Since then. many corporations have established field offices in India, including Analog 
Devices, Cadence Design Systems, Cisco, Intel, Microsoft, and Sun Microsystems. Ban
galore, in particular, has made an effort to become the Silicon Valley ofIndia. Companies 
use Indian companies to write software, process credit card applications. and do billing. 
Texas Instrument's chip-design team in Bangalore has 200 patents to its name. Hewlett 
Packard and O racle both have thousands o f employees in India. SAP has SOO engineers 
in Bangalore. 

Multinational teams allow a company to have people at work more hours during 
the day. It becomes easier to have a call support center open 24 hours a day. It is even 
possible for projects to be shuttled between multiple sites, allowing around-the-clock 
progress to be made on time-sensitive products. For example. a team in Palo Allo can 
spend its day finding bugs in a piece of software, then hand the bug reports over to a 
team in Bangalore that spends its day fixing the bugs [44 ]. 

However, the main att raction of India is cost savings. Wages in India are substa n
tially lower than in the United States or Western Europe. The total cost of an Indian 
computer programmer is about $20,000 a year. Com panies say they need to lower their 
expenses in order to stay in business. If they go out of business, their U.S. employees 
will lose their jobs. Hence creating multinational teams is a way for companies to stay in 
business and preserve jobs in the United States [451. 

Creating multinational teams has disadvantages. too. The principal disadvantage is 
that the infrastructure in less developed countries can make business more difficult . For 
example, because India has only two international airports-one in New Delhi and the 
other in Mumbai- it is hard to travel 10 and from Bangalore. The highway system in 
India is primitive, and electrical power is unreliable. 

Despite the difficult ies, corporations are increasingly making use of multinational 
learns. In the year 2000 abou l 27,000 computer jobs moved overseas from the United 
States. Forrester Research estimates that the total number of foreig n IT employees will 
grow to half a mill ion by 2005, and more than th ree million by 2015. Of these jobs, 
about 70 percent will be in India, 20 percent in the Philippines, and 10 percent in 
China. The EcOMom;st magazine notes that while three million IT-related jobs moving 
overseas sounds like a huge number. it represents o nly about 2 percent of total American 
employment [46 1. On the other hand. three million IT-related jobs represents about 
three times the total IT employment in California. 

9.4 Globalizatio n 

Globalization refers to the process of creating a worldwide network of businesses and 
markets. Globalization results in a grealer mobility of goods, services, and capital around 
the world. Investments are made across national boundaries. Products manufactured in 
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FIGURE 9.7 The dramatic declines in the COSI of computing and communications have made 
global enterprises feasible. 

one country are sold in another. Consumers calling a telephone help center get con
nected with support technicians located on the other side of the world. 

The rapidly decreasing cost of information technology has made globalization pos
sible (Figure 9.7). The cost of computing dropped by 99.99 percent between 1975 and 
1995. The cost of an international telephone call from New York to London dropped by 
99 percent between 1930 and 1996 [47]. Companies have made extensive use of low-cost 
information technology 10 coordinate operations distributed around the planet. 

9.4.1 Arguments for Globalization 

Those who favor globalization seek the removal of trade barr iers between nations. The 
North American Free Trade Agreement (NAFTA) between Canada, the United States, 
and Mexico is a step toward globalization. The World Trade Organization (WTO) is an 
international body that devises rules for international trade. [t promotes the goal of free 
trade among nations. 

The WTO and other proponents of globalization support free trade with these 
arguments: 

I. Globalization illcreases competitioll amollg multiple possible providers of tile same 
product. 

Competition ensures that higher-quality products are sold al the best possible 
prices. Consumers get bener prices when each area produces the goods or services 
it does best: corn in Kansas, automobiles in Ontario, semiconductors in Singapore, 
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and so on. \¥hen prices are lower, the real purchasing power of consumers is h igher. 
Hence globalization increases everyone's standard of living. 

2. People ill poorer cOlllltries aeserve jobs, too. 

When they gain employment, their prosperity increases. 

3. Every example in the past century of a poor cOlllltry becoming more prosperous has 
been the result of that cOlmtry prodllcing goods for the world IIltIrket mIller t/I(m tryillg 
for self-slIfficiellCY [481. 

4. Creati/lg jobs arOJlIJa the world reallces llllrest alld leads to more stability. 

Countries with interdependent economies are less likely to go to war with each 
other. 

9.4.2 f\rgulncnts against Globalization 
Ralph Nader, American trade unions, the European farm lobby, and o rganizations such 
as Friends of the Earth, Greenpeace, and axfam oppose globalization. They give these 
reasons why globalization is a bad trend: 

I. The U"ited States alld other governmellts shollid not be subordillate to the WTo. 

The WTO makes the rules for globalization, but nobody elected it. It m3kes its 
decisions behind closed doors. Every member country, from the United St3tes to 
the tiniest dictatorship, has one vote in the WTo. 

2. American workers should 1I0t be forced to compete with foreig/l workers who do /Jot 
receive decem pay mrd workillg cOllditiotlS. 

The WTO does not require member countries to protect the rights of their workers. 
It has not banned child labor. Dictatorships such as the People's Republic of China 
are allowed to participate in the WTO even though they do not let their workers 
organize into labor unions. 

3. Globalization has accelerated the loss of bot II mallllfactJlringjobs mltl white-colltlr jobs 
ol'erseas. 

4. The removal of trade harriers hurts workers ill foreign cOlllltries, too. 

For example, NAFfA removed tariffs between Canada, Mexico, and the Un ited 
States. Because they receive agricultural subsidies from the U.S. government, large 
American agribusinesses grow corn and wheat for less than its true cost of produc
tion and sell the grain in Mexico. Mexican farme rs who canno t compete with these 
prices are driven out of business. Most of them cannot find jobs in Mexico and end 
up immigrating to the United States [491. 

Even if globalization is a good idea, there are reasons why a company may not 
choose to move its facilities to the place where labor is the least expensive. Interestingly, 
these arguments are more relevant to ""blue collar" jobs such as manufacturing than they 
are to "white collar" jobs such as computer programming. With automation, the cost of 
labor becomes a smaller percentage of the total cost of a product. Once the labor cost 
is reduced to a small enough fraction, it makes little difference whether the factory is 
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located in China or the United States. Meanwhile, there are definite additional costs 
associated with foreign factories. If you indude products in transit, foreign factories 
carry more inventory than identical factories in the United States. There are also more 
worries about secu rity when the product is being made in a foreign country. For these 
reasons, moving a factory to a less-developed country is not always in the best interest 
ofacompany[4]. 

9.4.3 Dot-Com Bust Increases IT Sector Une mployment 
In the 1990s Intel's stock rose 3,900 percent, Microsoft 's stock increased in value 7,500 
percent, and Cisco System's stock soared an incredible 66,000 percent. That means 
$1,000 of Cisco stock purchased in 1990 was worth $661 ,000 at the end of 1999. Investors 
looking for new opportunities for high returns focused on dot-corns, Internet-related 
start-up companies. Speculators pushed up the values of many companies that had never 
earned a profit. Early in 2000 the total valuation 0070 Internet start-ups was $1.5 tril
lion, even though they had only $40 billion in sales (that 's sales, not profits) [50). 

In ea rly 2000 the speculative bubble burst, and the prices of dot-com stocks fell 
rapidly. The resulting "dot-com bust" resulting in 862 high-tech start-ups going out of 
business between January 2000 and June 2002. Across the United States, the high-tech 
industry shed half a million jobs [51 1. In San Francisco and Silicon Valley, the dot-com 
bust resuited in the loss of 13 percent of nonagricultural jobs, the worst downturn since 
the Great Depression [52J . 

9.4.4 J;oreigu "Vorke rs in the American IT Industry 
Even while hundreds of thousands of information technology workers were losing their 
jobs, U.S. companies hired tens of thousands of foreigners 10 work in the United States. 
The U.S. government grants these workers visas allowing them to work in America. The 
two most common visas are called the H- I B and the L- I. 

An H- I B visa allows a foreigne r to work in the United States for up to six years. 
In order fo r a company to get an H-I B visa for a foreign employee, the company must 
demonstrate that there are no Americans qualified to do the job. The company must 
also pay the foreign worker the prevailing wage for the job. Information technology 
compan ies have made extensive use of H-IB visas to bring in skilled fo reign workers 
and to hi re foreign students graduating from V.S. universities. 

In the midst of the high-tech downturn , the U.S. government continued to issue 
lens of thousands of H - \ B visas: 163,600 in 2000-200 I and 79, I 00 in 200 1-2002. Mean
while, the unemployment rate among American computer science professionals was 
about 5. 1 percent. Many of the J 00,000 unemployed computer scientists complained to 
Congress about the large number of H-J B visas being issued. Some professional organi
zations argued against giving out any H-l B visas at all [53]. Congress decided to drop 
the H-IB quota to 65,000 for the fiscal year beginning October 1,2003, and it initially set 
a quota of 65,000 for the following fiscal year. However, the 65,000 H- I B visas approved 
for 2004-2005 were filled in a single day; representatives of universities and technol
ogy companies said the quota was set too low [54]. Bill Gates said, "Anyone who's got 
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the education and the experience, they're not out there unemployed" [55]. Congress re
sponded in May 2005 by allowing an exemption for an additional20,00Q foreigners with 
advanced degrees (master's or higher). 

The annual quota of 65,000 H- IB visas and the exemption for 20,000 foreigners 
with advanced degrees remain in effect. During the deep economic recession of 2008-
2009, the unemployment rale rose sharply, and the U.S. Citizenship and Immigration 
Service had a difficult time filling the quota mandated by Congress. With about a month 
to go in the 2008-2009 fiscal year, the USCIS had received only 45,000 petitions for the 
regular H-l B vis and about 20,000 petitions for the advanced degree exemption [561. 

The other important work visa is called the L-I. American companies use L- I visas 
to move workers from overseas facilities to the United States for up to seven yea rs. For 
example. Intel employees in Bangalore. India. could be transferred to Hillsboro, Oregon, 
if they held an L- I visa. Employees brought in to the Un ited States under an L-I visa do 
not need to be paid the prevailing wage. That saves employers money. 

Critics of L- I visas claim lower-paid fore ign workers arc replacing higher-paid 
American workers within the walls of high-tech facilities located in th e United States. 
The U.S. Congress has put no limit on the number ofL-1 visas that may be issued in any 
given year, but the number of foreigners working in the Un ited States under L-I visas 
is much smaller than the number holding H-I B visas. In 2006 about 50,000 foreigners 
were employed in the United Slates under this visa program [57J. 

Foreig n Competition 
The debate over the number of visas to grant foreign workers seeking employment in the 
United States should not mask another trend: the increasing capabilities of IT companies 
within developing nations, particularly China and Ind ia. 

In 2004 IBM agreed to sell its PC division to Chinese computer manufacturer 
Lenovo for S 1.75 billion. making Lcnovo the number three manufacturer of PCS in the 
world [58]. A few mo nths later, Chinese Premier Wen Jiabao visited India to encourage 
new collaborations between Chinese hardware companies and Indian software com
panies [59]. Today, China is the world's number one producer of computer hardware 
(Figure 9.8). 

India's IT outsourci ng industry is growing rapidly; Indian companies now emptoy 
more than a million people and have annual sales exceeding $17 billion. About 70 
percent of these sa les arc in software engineering work, such as designing, programming, 
and maintaining computer programs. The other 30 percent of these sa les are in [T
related services, such as call cen ters. medical transcription, and x-ray interpretation [60]. 

The number of college students in Ch ina is increasing rapidly. from II million in 
2000 to 16 million in 2005 [61 J. Some Ch inese universities are becoming recognized for 
their research expert ise. For example, Intel's new Pent ium Extreme Edition chip makes 
use of a compiler developed at China's Tsinghua University [62]. 

More evidence of global competition comes from the annual Association for Com
puting Machinery Collegiate Programming Contest. When the contest began 29 years 
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FICURE 9.8 In 1990 China's computer-hardware industry was virtually nonexistent. By 2004 
China had become the world 's leading computer-hardware-producing nation. 

ago, only schools from North America and Europe com peted. In 2005, 4,109 teams from 
71 countries entered the contest. The top 78 teams did well enough in regional compe
titions to attend the world finals, held in Shanghai, China. The wi nning team was from 
Shanghai Jiao Tong Un iversity. and the second and third place teams were from Russian 
universities. The top American learn came from the University of Illinois, which tied for 
17th place [63, 64]. This result was no fluke; over the next two years every team plac
ing in the top three was from either Russia, Poland, or China, and o nly four American 
universities finished in the top 20 [65 1. 

During the deep recession of2oo8 and 2009. American corporations like Microsoft , 
General Electric. JP Morgan Chase. and Best Buy continued "offshoring" white-collar 
jobs to India and other count ries in order reduce their cost of doing business [66 J. 

9.5 The Digital Divide 

The digital divide refers to the situation where some people have access to modern 
information technology while others do not. The underlying assumption mo tivating the 
term is that people who use telephones, computen;, and the Internet have opportunities 
denied to people without access to these devices. The idea of a digital divide became 
popular in the mid - l990s with the rapid growth in popularity of the World Wide Web. 
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According 10 Pippa Norris, the digital divide has two fundamentally different di
mensions. The global divide refers to the disparity in Internet access between more 
industrialized and less industrialized nations. The social divide refers to the difference 
in access between the rich and poor within a particular country [67J. 

9.5.1 Evidence of the Dig-ital Divide 
GLOBAL DIVIDE 

There is plenty of evidence of what Norris calls the global divide. One piece of evidence 
is the percentage of people with Internet access (Figure 9.9). In 2006 about 1.1 billion 
people, representing about 17 percent of the world's population, had access to the Inter
net. Access to the Internet in Oceania, the Americas, and Europe was sign ificantly above 
this average, while access in Asia and Africa was below this average. Only about 5 per
cent of the population-lout of every 20 persons-had Internet access in Africa in 2006 
[68 [. 

What is hampering Internet developntent in less technologically developed coun
tries? 

I. Often there is little wealth. 

In many of these countries there is not enough money to provide everyone in the 
country with the necessities of life, much less pay fo r Internet connections. 
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FIGURE 9.9 Percentage of people with Internet access, by world region. 
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2. Many of tlrese countries lIave an inadequate telecommullications infrastrucwre. 

For example, less than 5 percent of the people in the African nations of Burundi, 
the Cen tral African Republic, Chad, Comoros, Eritria, Ethiopia, Guinea, Malawi, 
Niger, Rwanda , and Sierra Leone subscribe to a telephone service [69[. Many poor 
people have no access to newspapers, radio, or television [67 J. 

3. The primary /a/lglUlge is /lot English. 

English is the dominant language for business and scientific development, giving 
English-speaking countries a comparative advantage with respect to competi ng in 
the global marketplace. 

4. Literacy is lolV, and education is inadequate. 

Half of the population in poorer countries has no opportunity to attend secondary 
schools. There is a strong correlation between literacy and wealth, both for individ
uals and for societies [3 1 J. 

5. The cOl/lltry's cultrlre mlly IlOt mllke ptlrticipmillg ill the II/formation Age Il prior
ity [70J. 

SOC IAL DIVIDE 

Even within wealthy countries such as the United States, the extent to which people use 
the Internet varies widely according to age, wealth, and educational achievement. Pew 
Su rveys polled Americans to find out how many made use of the Internet in the year 
2008. Online access varied from 93 percent of 12-17 year olds to 27 percent for those 76 
and over [71 J. A 2006 study revealed that fully 91 percent of adults living in households 
with annual incomes at least $75,000 used the Internet, compared to 53 percent of adults 
living in households wi th annual incomes less than $30,000. While 91 percent of those 
with a college degree used the Internet, only 40 percent of those who d ropped o ut of 
high school went online [72). 

9.5.2 Models of TcchnologicaJ Diffusion 
New technologies are usually expensive. Hence the first people to adopt new technolo
gies are those who are better off. As the technology matures, its price drops dramatically, 
enabling more people to acquire it. Eventually the price of the technology becomes low 
enough that it becomes available to nearly everyone. 

The history of the consumer VCR illustrates this phenomenon . The first VHS VCR, 
introduced by RCA in 1977, re tailed for $1,000. That's $3,562 in 2009 dollars. In 2009 
you could buy a VHS VCR from a mass-marketer fo r under $30. That means between 
1977 and 2009 the price of a VCR in constan t dollars fell by more than 99 percent! As the 
price declined, more people could afford to purchase a VCR and sales increased rapidly. 
The VCR progressed from a luxury that only the rich could afford into a consumer 
product found in nearly every American household. 

Technological diffusion refers to the rate al which a new technology is assimilated 
into a society. Two different theories predict how a new technology is acquired by people 
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FIGURE 9.10 Two models for Ie<:hnological diffusion. In both models the most advantaged 
group A is the first to adopt a new technology, while the least advantaged group C is Ihe 
last to adopt il. (a) In the normalization model, Ihe technology is event ually embraced by 
nearly everyone in all groups. (b) In the stratification model, the eventual adoption rail.' of 
the technology is lower for less-advantaged groups. 

in a society, based on their socioeconomic status (Figure 9.10). We divide society into 
three groups. People wilh the highest socioeconomic status are in group A, people with 
the lowest socioeconomic status are in group C, and group B consists of those people in 
the middle. 

In the normalization model (Figure 9. lOa ), group A begins to adopt the technology 
first, foll owed by group B, and finall y group C. However, a t some point nearly everyone 
in a ll three groups is using the new technology. 

In the stratification model (Figure 9.IGb), thc order o f adoption is the same. How
ever, in this model the eventual number of people in group C who adopt the technology 
is lower than the number of adoptees in group A. The percentage of people in group B 
who adopt the technology is somewhere between the levels of the other two groups. 

Technological optimists believe the global adoption of information technology will 
follow the normalization model. Information technology will make the world a better 
place by reducing poverty in developing countries. Creating opportunities elsewhere will 
reduce the number of people trying to immigrate into the United States. 

Tech nological pessimists believe informatio n technology adoption will follow Ihe 
stratification model, leading to a permanent condition of "haves" and "have nots." 
Information technology will only exacerbate existing inequalities between rich and poor 
nations and between rich and poor people within each nation [67J. 

Technological pessimists point out that the gap between the richest 20 countries 
and the poorest 20 countries grew bet .... een 1960 and 1995. In 1960 the average gross 
do mestic product (GDP) of the richest countries was 18 t imes larger than the average 
GDP of the poorest countries. By 1995 the gap had grown to become 37 times grealer. 
Some of the poorest countries grew even poorer during the lasl third of the twentieth 
century [3I J. 
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FIGURE 9.11 Unemployed workers in Ennis. Ireland, resisted using the Internet to receive 
their benefits, preferring to report in person 10 Ihe social welfare office, where they could 
visit wilh olher people. (Richard Cummins I Corbis) 

9,5.3 Critiques of the OigitaJ Divide 

Mark Warschauer has suggested three reasons why the term "digital divide" is not help
ful. First, it tends to promote the idea that the difference between the "haves" and the 
"have nots" is simply a question of access. Some politicians ha\'e jumped to the conclu
sion that providing technology will close the divide. Warschauer says this approach will 
no t work. To back his claim, he gives as an example the story of a small town in Ireland. 

While many factories in Ireland produce IT products. there is not a lot of use of IT 
among Irish ci tizens. Ireland 's telecommunications company held a conlest in 1997 to 
select and fu nd an " Information Age Town." The winner was Ennis, a town of 15,000 
in western Ireland (Figu re 9.11). The $22 million of prizc mo ney represented $ 1,200 
per resident, a la rge su m for a poor community. Every business was equipped with an 
Integrated Services Digital Network (ISDN) line, a Web site, and a smart-card reader. 
Every family received a smart card and a personal computer. 

Three years later, there was little evidence of people using the new technology. De
vices had been introduced without adequately explaining to the people why they might 
want to use them. The benefits were not obvious. Sometimes the tochnology competed 
with social systems that were working just fine. For example, before the introduction of 
the new technology, unemployed workers visited the social welfare office th ree limes a 
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week to sign in and get an unemployment payment. These visits served an important so
cial function for the unemployed people. It gave them an opportunity to visit with other 
people and keep their spirits up. Once the pes were introduced, the workers were sup
posed to "sign in" and receive their payments over the Internet. Many of the workers did 
not like the new system. It appears that many of the PCS were sold on the black market. 
The unemployed workers simply went back to reporting in person to the social welfare 
office. 

For IT to make a difference, social systems must change as well. The introduction of 
informat ion technology must take into account local culture, which includes language, 
literacy, and community values. 

Warschauer's second criticism of the term "digital divide" is that it implies everyone 
is on one side or another of a huge canyon. Everybody is put into one of two categories: 
"haves" and "have nots." In reality access is a continuum, and each individual occupies 
a par ticular place on it. For example, how do you categorize someone who has a 56K 
modem connecting his PC to the Internet? Certainly that person has online access, bUI 
he is not able to retrieve the same wealth of material as someone with a broadband 
con nection. 

Th irdly, Warschauer says that the term "digital divide" implies that a lack of access 
will lead to a less advantaged position in society. Is that the proper causality? Models of 
technological diffusion show that those with a less advantaged position in society tend 
to adopt new technologies at a later time, which is an argument that the causality goes 
the ot her way. In reality, there is no simple causality. Each factor affects the o ther [31]. 

Rob Kling has put it this way: 

[TheJ big problem with "the digital divide" framing is that it tends to connote 
Mdigi tal solutions," i.e., computers and telcrommunications, without engaging the 
important set of complementary resources and complex interventions to support 
social incl usion, of which informational tcrhnology applications may be enabling 
elements, but are certainly insufficient when simply added to the status quo mix of 
resources and relationshipsH [31 J. 

Finally, Warschauer points out that the Internet does not represent the pinnacle 
of information technology. In the next few decades dramatic new technologies will be 
created. We will see these new technologies being adopted at different speeds, too. 

9.5.4 Net Neutrali ty 

The corporations that operate the long-distance Internet backbone connections in the 
United States have suggested that they may begin tiered service charging more for 
higher-priority routing oflnternet packets. These companies have said that tiered service 
will be needed in the future to gua rantee a satisfactory level of service to companies that 
require it, such as Voice-over-IP (VoIP) providers [73J. 

Content providers, such as Google and Yahoo!, have combined with the Ameri
can Library Association and consumer groups to oppose any no tion of tiered service. 
These groups have asked the U.S. Congress to enact "net neutrality" legislation that 
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would require Internet service providers to treat all packets the same. Consumer groups 
suggest that if tiered service is enacted, only large corporations would be able to pay 
for the highest level of service. Small start-up companies wouldn't be able to compete 
with established corporate giants. Hence tiered service would discourage innovation and 
competition. Another argument against tiered service is based on the concern that com
panies controlling the Internet might block or degrade access to non-favored content or 
applications [73). For example, a customer with an AT&TIYahoo! DSLconnection might 
find that high defini tion video content from AT&T channels performs better than high 
definition video from other providers [74 J. Net neutrality advocates say this is unfair and 
must be prevented, pointing out that 95 percent of consumers have only two choices for 
broadband access: the local cable company o r the local telephone company 1751. 

Opponents of "net neutrality" legislation suggest that allowing people to pay mOre 
to get a higher quality of service can sometimes be to the benefit of consumers. For ex
ample, rapid delivery of data packets is more valuable to a person using the Internet for 
videoconferencing than a person who simply sends email messages. Internet backbone 
providers argue that even though there is currently enough bandwidth, the rapidly in
creasing populari ty of YouTube and other online video sites will soon fill the Internet's 
data pipes. A significant amount of money is needed to upgrade the Internet infrastruc
ture to support the higher-bandwidth applications of the future. This money ought to 
come from the companies that are selling access to the data-intensive content 1731. 

In a 2007 report, the U.S. Federal Trade Commission concluded the market was 
becoming more, not less, competitive, and suggested that Congress "proceed with cau
tion" before passing any legislation [73 J. Even though it appears unlikely that Congress 
will pass any net neutrality legislation in the near future, Internet backbone providers 
are unlikely to move toward tiered service without getting some kind of approval from 
the FfC [761. 

9.6 The "Winner-Take-All Society" 

9.6.1 The Winner-Take-All Phenomenon 

The Declaration of Independence states that "all men are created equal," but we live in 
a society in which some people have far more wealth and power than others. What if 
everyone were guaranteed roughly the same amount of income? The traditional answer 
to this question is that there would be little motivation for people to exert themselves, 
either mentally or physically. If everyone were pa id the same, there would be no point in 
getti ng an education, taking risks, or working hard. Productivity would be low, and the 
overall standard ofliving would be poor. For this reason, many people believe a superior 
alternative is a market economy that rewards innovation. hard work. and risk taking by 
compensating people according to the value of the goods they produce. 

In their book The Winner- Take-All Society, economists Robert Frank and Philip 
Cook explore the growth of markets where a few top performers receive a dispropor
tionate share of the rewards. Their book is the primary source for this section [77]. 
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