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Course Pre-requisites, Co-requisites, and/or Other Restrictions

None

Course Description
Since the beginning of human history, technology has helped to mold society and drive economic progress. In turn, the nature and goals of the economy and society have also shaped the rate of progress and direction of science and technology. The systematization of research and development in modern times has greatly magnified both the impact of technology on the economy and society, and the impact of the economy and society on science and technology. Understanding the relationship between technology and society has become absolutely crucial to both our economic prosperity and our physical survival.


This course is divided into three main sections: 

1) After a brief introduction to the bi-directional relationship between technology and society, we begin by looking at the policy implications of the collision between the proliferation of increasingly powerful technologies and the unavoidable vulnerability imposed by human error and malevolence (including terrorism). We will pay special attention to the case of "dangerous technologies", those capable of creating catastrophic destruction by design or by accident. 

2) We then analyze the linkage between scientific/technological progress and economic factors. How does the nature and pace of technological advance affect industrial competitiveness and the ability of the economy to provide a growing standard of living? How are the market structure of and degree of competition in the private sector related to the character and rate of technological development? In what ways does public policy affect technological development? How does the nature of technological development affect the public policies we pursue? What are the appropriate roles of the public and private sectors? 

3) Finally, we explore and critique the wider literature on the interaction of technology and society in the light of the analysis of sections one and two, through student presentations. 

Student Learning Objectives/Outcomes

Required Textbooks and Materials
1)
Lethal Arrogance: Human Fallibility and Dangerous Technologies, L.J. Dumas (St. 
Martin's Press, 1999).

 2)        The Economics of Industrial Innovation, Chris Freeman and Luc


Soete (MIT Press, 1999)

 3)        The Cult of Information: A Neo-Luddite Treatise on High Tech, Artificial Intelligence 
and the True Art of Thinking by Theodore Roszak (University of California 
Press, 1994)

Suggested Course Materials

1)  
The Overburdened Economy, L.J. Dumas (University of California Press, 1986)

2)
Why Things Bite Back: Technology and the Revenge of Unintended 


Consequences, Edward Tenner (Vintage Books, 1997)
Assignments & Academic Calendar

SECTION I - The Prospects for and Prevention of Human-Induced                  Technological Disaster
A) Introduction
READ: (DUMAS, 1999, Chapters 1 and 11)


Technology, Human Fallibility and Survival: Technology is the single most powerful manifestation of the ability of human beings to affect the physical world. Our fascination with the power of what we can do sometimes leads us to assume that we can always control the technologies we create --- no matter how powerful, no matter how dangerous --- and blinds us to how easily it can all blow up in our faces. We humans may be very capable, but we are also very far from perfect. We need to take our fallibility much more seriously than we currently do in making social and technological choices.  


Risk and Risk Assessment: Making intelligent technological choices in a world that combines determinate and random elements requires an understanding of the limits that chance imposes. It also requires an understanding of the limits imposed by the difficulty of accurately assessing just how likely or unlikely the events that concern us may be.

B) What Could Happen?

READ: (DUMAS, 1999, Chapters 2, 3, 4 and 5)


Terrorism: Will terrorists begin to see dangerous technologies as weapons of choice or targets of opportunity? How easily can they get their hands on the expertise they need to build weapons of mass destruction or to successfully attack nuclear power plants, toxic waste storage areas and the like? What kinds of terrorist groups are most likely to do this?


Loss of Control of Dangerous Materials: Controlling stockpiles of dangerous materials requires record keeping and protection. Tracking the nature and condition of what is in the inventory is key to preventing insider theft and to knowing if outsiders claiming to have stolen such materials should be taken seriously. Protection is a separate problem, requiring enough guards, gates, locks, etc. to prevent even well-trained, determined terrorists or criminals from getting to the stockpile.


Accidents: Human and technical fallibility guarantee that all systems involving people and technology will have accidents from time to time. When they involve dangerous technologies, the consequences of these accidents are potentially catastrophic. We consider accidents involving nuclear/chemical/biological weapons opf mass destruction, nuclear power plants, storage of radioactive waste and highly toxic industrial chemicals. There have been many such accidents.


Accidental War: The end of the Cold War has made accidental war with weapons of mass destruction less likely, but by no means impossible. The Cold War may be dead and gone, but the Cold Warriors and the weapons and institutions of the Cold War are still very much with us. Thousands of American nuclear weapons are still on high alert. And of course the U.S. and Russia are not the only nations armed with nuclear, chemical or biological weapons that could blunder into an accidental holocaust.

C) Why It Can Happen Here: The Many Sides of Human Fallibility
READ: (DUMAS, 1999, Chapters 6, 7 and 8)


Alcohol, Drugs and Mental Illness: Alcoholism and drug abuse and mental illness are common problems in the human population with obvious implications for human error and unreliability. We look briefly at the extent of these problems among the population in general, then focus more closely on the nature and extent of substance abuse among people doing jobs at which many lives are at stake --- including those involving dangerous technologies. 


The Nature and Conditions of Life and Work: Even mentally, physically and emotionally healthy human beings, not abusing drugs or alcohol, can become error-prone and unreliable when subjected to the stress, boredom and isolation that are often inherent in jobs involving dangerous technologies. Boredom leads to inattention or a dulling of the senses; isolation can lead to disorientation and loss of perspective; and stress has profound effects on alertness, mood and judgement, as well as on mental and physical health. Those at the pinnacles of power are also subject to these problems.


Bureaucracy, Groupthink and Cults: The ordinary operation of bureacracies can so distort the flow of information that top decision makers are completely out of touch with reality. "Groupthink" can cause people to make riskier, more reckless decisions as part of a group than any one of them would make alone. Even those caught up in groupthink are still basically in touch with the real world. If a seriously deluded but very charismatic leader can exert enough control over the living conditions of basically normal though vulnerable people, he/she may be able to wrap them up in his/her own delusional world. The behavior of group members can then become as crazy as that of their leader. 

D) Why Improving Technology Won't Save Us 

READ: (DUMAS, 1999, Chapters 9 and 10)


The Failure of Technical Systems: Every technical system we design, produce and operate  --- from electric can openers to space shuttles --- fails from time to time. There are inherent problems embedded in technical systems and the way we interact with them that guarantee this will always be true, no matter how technologically sophisticated we become. As a general rule, the more complex and interactive technical systems are, the less reliable they tend to be. Design errors, flaws in components and materials, fabrication problems and improper maintenance are major causes of technical failure.


Computers and Technical Failure: The pervasiveness of computers as "controllers" in modern technological systems means that any problem to which computers are susceptible can become a problem of the system as a whole. Yet despite the mystique that surrounds computers, they are just as subject to the whole range of technical failure problems as any other piece of equipment. Many systems involving dangerous technology depend heavily on computers to keep things under control. 

D) Implications for Science and Technology Policy
READ: (DUMAS, 1999, Chapter 12)


Preventing Disaster: The clash between our growing technological power and our unavoidable fallibility has laid us open to grave danger. We have not only gained the knowledge required to trigger any of a variety of global catastrophes, we have constructed the means. There is no longer any corner of the planet so remote that it is safe from the havoc we can now cause, intentionally or by accident. 


It is possible to prevent disaster without giving up all the benefits that led us to create these technologies and cause us to continue relying on them. There is no technological fix, simple or complicated, for the problems created by the deadly combination of human fallibility and dangerous technology. But there is a solution. It lies at the intersection of technological capability, social wisdom and political will. 

SECTION II - Scientific and Technological Progress and Economic Factors
A) The Role of Scientists and Engineers in Industrial Competitiveness and Economic Wellbeing
READ: The Overburdened Economy, Chapter 5 (pp.84-88), Chapter 6 (especially pp. 101-106), and Chapters 7 and 11. 


The advance of technology has been one of the most powerful drivers of growth of productivity. Productivity growth, in turn, is crucial to improving the material conditions of life for the vast majority of the population, since it allows prices to be held down even while wages and salaries continually rise. Thus, both cost-push inflation and downsizing due to market loss can be avoided. Under these conditions, an ongoing, widely-shared increase in real income is possible, not just the enrichment of a small fraction of the population at the expense of everyone else. The talents and efforts of engineers and scientists are crucial to this process, particularly in the long run.

READ: The Overburdened Economy, Chapter 11 


J. Tirman, editor, The Militarization of High Technology (Ballinger, 1984), Chapters 2,4,7,8.


Public sector expenditures can and do exert an enormous impact on the kinds of scientific and technological projects to which the efforts of the nation's scientists and engineers are directed. The long term consequences of public sector priorities for industrial competitiveness and thus the economic wellbeing of the mass of the nation's population are enormous.

B) The Relationship Between the Structure and Degree of Competition/Monopolization of Private Sector Markets and the Nature and Pace of Technological Development 

READ: Chris Freeman and Luc Soete, The Economics of Industrial

Innovation (3rd edition: MIT Press, 1999), Chapters 1,8,9,12-14,16,19.

Morton Kamien and Nancy Schwartz, Market Structure and Innovation (Cambridge University Press, 1982), Chapters 1,2.

John Sutton, Technology and Market Structure: Theory and History (MIT Press, 1999), Chapter 1.   


From Adam Smith onward, classical economic theory argued the benefits of competition and the penalties associated with monopolization. In the first third of the 20th century, Joseph Schumpeter not only argued the central role of technological progress in economic growth and prosperity (through “creative destruction”), but also put forth the idea that large monopolistic corporations might be more effective generators of new technology than small highly competitive firms. How are firm size and degree of technological innovation related, and to what degree is that relationship bi-directional? Since both supply and demand side factors propel innovation, in a world of increasing globalization, it is also important to ask how globalization is affecting the development and diffusion of technological improvements.

C) The Social Impacts of Technology
  1) How "Information Age" Technology Affects The Way We Think

READ:  T. Roszak, The Cult of Information (University of California Press, 1994).


For all of its advantages, the avalanche of information now available to us in the "information age" can result in confusion as to the crucial distinction between information and knowledge.

  2) Why "Better" Technology Sometimes Makes Things Worse

READ:  E. Tenner, Why Things Bite Back (Vintage Press, 1997)


It is indisputable that modern technology has given us the ability to easily do many remarkable things that were impossible for earlier generations even 50 or 100 years ago. Yet it is also true that in the longer run, many of these technologies have created serious problems, and have sometimes even overturned the particular benefits they provided.  

D) Appropriate Technology, the Environment and Economic Development
READ: E.F. Schumacher, Small Is Beautiful: Economics As If People Mattered, (Harper and Row, 1973), Part II - Chapter 5; and Part III - Chapters 1 and 2.


S.C. Hackett, Environmental and Natural Resources Economics: Theory, Policy and the Sustainable Society (Armonk, New York: M.E. Sharpe, 1998), pp.207-212, "Introduction to the Sustainable Perspective" and Chapter 13, "Sustainable Economic Development". 


Chris Freeman and Luc Soete, The Economics of Industrial


Innovation (3rd edition: MIT Press, 1999), Chapter 18.


Technology clearly has a key role to play in raising industrial (and agricultural) productivity and thus helping to drive economic development in the world's less developed countries (LDC's). There are important policy questions, though, as to the kind of technology most capable of accomplishing this. Should the technology used in the more developed countries simply be transferred to LDC's or is a different kind of technology more appropriate to LDC conditions. The issue of environmental impact is of particular importance here as well.

SECTION III - The Interaction of Technology and Society: An Exploration of the Wider Literature

This section will involve a critical exploration of recent literature on the nature of the relationship between technology and society and the implications of that relationship for science and technology policy. 


Each student will be responsible for reading and presenting a review and critique of ONE of the following books. The book to be presented will be assigned. An effort will be made to accommodate individual student preferences. Also, books not on this list can be reviewed WITH SPECIFIC PERMISSION. 

DO NOT PREPARE A REVIEW AND CRITIQUE WITHOUT FIRST GETTING APPROVAL. 

PREFERRED LIST:


Democracy and Technology by Richard E. Sclove (Guilford Press, 1995)[336 pages]


Digital Divide: Computers and Our Children's Future, by David Bolt and Ray Crawford (New York: TV Books, 2000) [205pages]

Enough: Staying Human in an Engineered Age, by Bill McKibben (Henry Holt, 2003) [271 pages – about the implications of genetic engineering, robotics and nanotech] 

The Ethical Brain, by Michael Gazzaniga (Dana Press, 2005) [201 pages – about advances in neuroscience and the ethical issues they pose] 

Fab: From Personal Computers to Personal Fabrication, by Neil Gershenfeld (New York: Basic Books, 2005) [278 pages – about the developing possibilities for personal, “at-home” manufacturing labs]


The Future of Life, Edmund Wilson (Vintage, 2002) [218 pages – about the environment]


Gaviotas: A Village to Reinvent the World, Alan Weisman (Chelsea Green Publishers, 1998) [222 pages]


High Tech Heretic: Why Computers Don't Belong in the Classroom, by Clifford Stoll (New York: Doubleday, 1999) [214 pages]


Nanotechnology: A Gentle Introduction to the Next Big Idea, by Mark Ratner and Daniel Ratner (Prentice-Hall, 2003) [162 pages --- pay special attention to Chapter 10 “Nanobusiness” and 11 “Nanotech and You” re. ethical implications]


Radical Evolution: The Promise and Peril of Enhancing Our Minds, Our Bodies – and What It Means to be Human, by Joel Garreau (New York: Doubleday, 2005) [384 pages] 


Six Degrees: The Science of a Connected Age, by Duncan J. Watts (Norton, 2003) [306 pages – about networks]


Stem Cell Now: From the Experiment the Shook the World to the New Politics of Life, by Christopher T. Scott (New York: Pi Press, 2006) [243 pages]

SECONDARY LIST:


Collapse: How Societies Choose to Fail or Succeed,Jared Diamond (Viking, 2005) [525 pages] --- much of this is historical analysis, but focus on the implications for technological choices in the present and future.


Dark Ages II: When Digital Data Die, by Bryan Bergeron (Prentice-Hall, 2002)[306 pages]


The Dream Machine: J.C.R. Licklider and the Revolution that Made Computing Personal, by M. Mitchell Waldrop (Viking, 2001)[502 pages]


Engines of Tomorrow: How the World's Best Companies Are Using Their Research Labs to Win the Future, by Robert Buderi (New York: Simon and Schuster, 2000) [367 pages]


First Fruit: The Creation of the Flavr Savr Tomato and the Birth of Biotech Food, by Belinda Martineau (McGraw-Hill, 2001) [268 pages]


God in the Machine: What Robots Can Teach Us about Humanity and God, by Anne Foerst (Dutton, 2004) [190 pages] 


Human Trials: Scientists, Investors and Patents in the Quest for a Cure, by Susan Quinn (Perseus, 2001)[295 pages]


The Hydrogen Economy: The Creation of the Worldwide Energy Web and the Distribution of Power on Earth, Jeremy Rifkin (Penguin, 2003) [255 pages]


Invention by Design: How Engineers Get from Thought to Thing by Henry Petroski (Cambridge: Harvard Univ. Press, 1997).


Juice: The Creative Fuel that Drives World-Class Inventors, Evan I. Schwartz (Harvard Bus. School Press, 2004)[225 pages]


National Systems of Innovation: Towards a Theory of Innovation and Interactive Learning, edited by Bengt-Åke Lundvall (London: Pinter, 1992), Chapters 1,3,4,5,6,7,8,9.


Redesigning Humans: Choosing Our Genes, Changing Our Future, by Gregory Stock (Mariner Books, 2003) [209 pages] 

Science Friction: Where the Known Meets the Unknown, by Michael Shermer (New York: Times Books, 2005)[296 pages – “essays on the barriers and biases that plague and propel science”]

Grading Policy
Grading is based on a 25-30 page research paper (typed, double-spaced) prepared on an approved topic (60%), an in class analytical oral book review (of one of the books listed in the Supplementary Book Review List at the end of the Reading list or another instructor approved book) (20%) and participation in the class discussions (20%). Poor attendance that affects participation or required presentations will be penalized; there is no instructor based penalty for turning the required paper in late
Course & Instructor Policies
The research paper is due one week after the last day of class. Permission of the instructor is required in advance in order for the student to hand in the research paper after that date and receive a grade of “incomplete”. Early submission is always acceptable.  

Field Trip Policies

Off-campus Instruction and Course Activities
Off-campus, out-of-state, and foreign instruction and activities are subject to state law and University policies and procedures regarding travel and risk-related activities.  Information regarding these rules and regulations may be found at the website address http://www.utdallas.edu/BusinessAffairs/Travel_Risk_Activities.htm.  Additional information is available from the office of the school dean.
Student Conduct & Discipline


The University of Texas System and The University of Texas at Dallas have rules and regulations for the orderly and efficient conduct of their business.  It is the responsibility of each student and each student organization to be knowledgeable about the rules and regulations which govern student conduct and activities.  General information on student conduct and discipline is contained in the UTD publication, A to Z Guide, which is provided to all registered students each academic year.

The University of Texas at Dallas administers student discipline within the procedures of recognized and established due process.  Procedures are defined and described in the Rules and Regulations, Board of Regents, The University of Texas System, Part 1, Chapter VI, Section 3, and in Title V, Rules on Student Services and Activities of the university’s Handbook of Operating Procedures.  Copies of these rules and regulations are available to students in the Office of the Dean of Students, where staff members are available to assist students in interpreting the rules and regulations (SU 1.602, 972/883-6391).

A student at the university neither loses the rights nor escapes the responsibilities of citizenship.  He or she is expected to obey federal, state, and local laws as well as the Regents’ Rules, university regulations, and administrative rules.  Students are subject to discipline for violating the standards of conduct whether such conduct takes place on or off campus, or whether civil or criminal penalties are also imposed for such conduct.

Academic Integrity
The faculty expects from its students a high level of responsibility and academic honesty.  Because the value of an academic degree depends upon the absolute integrity of the work done by the student for that degree, it is imperative that a student demonstrate a high standard of individual honor in his or her scholastic work.

Scholastic dishonesty includes, but is not limited to, statements, acts or omissions related to applications for enrollment or the award of a degree, and/or the submission as one’s own work or material that is not one’s own.  As a general rule, scholastic dishonesty involves one of the following acts:  cheating, plagiarism, collusion and/or falsifying academic records.  Students suspected of academic dishonesty are subject to disciplinary proceedings.

Plagiarism, especially from the web, from portions of papers for other classes, and from any other source is unacceptable and will be dealt with under the university’s policy on plagiarism (see general catalog for details).  This course will use the resources of turnitin.com, which searches the web for possible plagiarism and is over 90% effective.

Email Use
The University of Texas at Dallas recognizes the value and efficiency of communication between faculty/staff and students through electronic mail. At the same time, email raises some issues concerning security and the identity of each individual in an email exchange.  The university encourages all official student email correspondence be sent only to a student’s U.T. Dallas email address and that faculty and staff consider email from students official only if it originates from a UTD student account. This allows the university to maintain a high degree of confidence in the identity of all individual corresponding and the security of the transmitted information.  UTD furnishes each student with a free email account that is to be used in all communication with university personnel. The Department of Information Resources at U.T. Dallas provides a method for students to have their U.T. Dallas mail forwarded to other accounts.

Withdrawal from Class

The administration of this institution has set deadlines for withdrawal of any college-level courses. These dates and times are published in that semester's course catalog. Administration procedures must be followed. It is the student's responsibility to handle withdrawal requirements from any class. In other words, I cannot drop or withdraw any student. You must do the proper paperwork to ensure that you will not receive a final grade of "F" in a course if you choose not to attend the class once you are enrolled.

Student Grievance Procedures

Procedures for student grievances are found in Title V, Rules on Student Services and Activities, of the university’s Handbook of Operating Procedures.

In attempting to resolve any student grievance regarding grades, evaluations, or other fulfillments of academic responsibility, it is the obligation of the student first to make a serious effort to resolve the matter with the instructor, supervisor, administrator, or committee with whom the grievance originates (hereafter called “the respondent”).  Individual faculty members retain primary responsibility for assigning grades and evaluations.  If the matter cannot be resolved at that level, the grievance must be submitted in writing to the respondent with a copy of the respondent’s School Dean.  If the matter is not resolved by the written response provided by the respondent, the student may submit a written appeal to the School Dean.  If the grievance is not resolved by the School Dean’s decision, the student may make a written appeal to the Dean of Graduate or Undergraduate Education, and the deal will appoint and convene an Academic Appeals Panel.  The decision of the Academic Appeals Panel is final.  The results of the academic appeals process will be distributed to all involved parties.

Copies of these rules and regulations are available to students in the Office of the Dean of Students, where staff members are available to assist students in interpreting the rules and regulations.

Incomplete Grade Policy
As per university policy, incomplete grades will be granted only for work unavoidably missed at the semester’s end and only if 70% of the course work has been completed.  An incomplete grade must be resolved within eight (8) weeks from the first day of the subsequent long semester.  If the required work to complete the course and to remove the incomplete grade is not submitted by the specified deadline, the incomplete grade is changed automatically to a grade of F.

Disability Services

The goal of Disability Services is to provide students with disabilities educational opportunities equal to those of their non-disabled peers.  Disability Services is located in room 1.610 in the Student Union.  Office hours are Monday and Thursday, 8:30 a.m. to 6:30 p.m.; Tuesday and Wednesday, 8:30 a.m. to 7:30 p.m.; and Friday, 8:30 a.m. to 5:30 p.m.

The contact information for the Office of Disability Services is:

The University of Texas at Dallas, SU 22

PO Box 830688

Richardson, Texas 75083-0688

(972) 883-2098 (voice or TTY)


Essentially, the law requires that colleges and universities make those reasonable adjustments necessary to eliminate discrimination on the basis of disability.  For example, it may be necessary to remove classroom prohibitions against tape recorders or animals (in the case of dog guides) for students who are blind.  Occasionally an assignment requirement may be substituted (for example, a research paper versus an oral presentation for a student who is hearing impaired).  Classes enrolled students with mobility impairments may have to be rescheduled in accessible facilities.  The college or university may need to provide special services such as registration, note-taking, or mobility assistance.

It is the student’s responsibility to notify his or her professors of the need for such an accommodation.  Disability Services provides students with letters to present to faculty members to verify that the student has a disability and needs accommodations.  Individuals requiring special accommodation should contact the professor after class or during office hours.

Religious Holy Days

The University of Texas at Dallas will excuse a student from class or other required activities for the travel to and observance of a religious holy day for a religion whose places of worship are exempt from property tax under Section 11.20, Tax Code, Texas Code Annotated.

The student is encouraged to notify the instructor or activity sponsor as soon as possible regarding the absence, preferably in advance of the assignment.  The student, so excused, will be allowed to take the exam or complete the assignment within a reasonable time after the absence: a period equal to the length of the absence, up to a maximum of one week. A student who notifies the instructor and completes any missed exam or assignment may not be penalized for the absence. A student who fails to complete the exam or assignment within the prescribed period may receive a failing grade for that exam or assignment.

If a student or an instructor disagrees about the nature of the absence [i.e., for the purpose of observing a religious holy day] or if there is similar disagreement about whether the student has been given a reasonable time to complete any missed assignments or examinations, either the student or the instructor may request a ruling from the chief executive officer of the institution, or his or her designee. The chief executive officer or designee must take into account the legislative intent of TEC 51.911(b), and the student and instructor will abide by the decision of the chief executive officer or designee.

These descriptions and timelines are subject to change at the discretion of the Professor.
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