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A- General objectives : 

1o
To examine the general conditions under which technological innovation develops : what are the favourable, or unfavourable conditions for technological innovation : some comparative historical and geographical aspects ;  the macro perspective; 
2o
To understand processes of technological innovation : how social, institutional and organizational contexts influence technological development and practioners: the approach is micro and meso and aims at understanding how technologies are, in a constructivist manner, invented, adopted and adapted;
3o
To assess social impacts, broadly defined, of new technologies : the approach is based on case studies. 
This course is primarily, but not exclusively, addressed to undregraduate science and engineering students, who would like to better understand the social implications of today’s science and technology and of their future work. 
The lesson contents that are described in the following can be accessed to by WEB CT, a pedagogicial platform which is easily accessible by all registered students to the course. Readings are accessible through the Internet, if available and when rights have been granted, or at the university library. Some readings have been photocopied, with due author’s rights granted or paid for, and can be purchased.  
B- Content
Lesson 1 : The general perpective : technological innovation in context 

a. Why this course to students in science and engineering?
b. Factors leading to technological innovation 
c. A diversity of impacts of new technologies : some good, some bad, some unexpected, some of course not yet know: people’s concerns about negative impacts
d. The perspective developed : a combination of constructivist, socio-technical and systemic points of view
Readings: 1) R. Buchanan (2001), ‘’Technology, history’’, and ‘’Perceptions of Technology’’, in: Encyclopedia Britannica, www.britannica.com. 53 p.  
2) Gingras, Yves, P. Keating and C. Limoges (2001) ‘’Du savant au chercheur entrepreneur’’, Sciences Humaines, no. 31 (jan.-feb.) : 32-35.
Lesson 2 : The historical context
a. A typology of technology
b. Technological evolution in the Western world : the broad trends and characteristics

c. Science, technology and society interactions in historical perspective : why the Scientific and Industrial revolutions in the West? Other civilizations’ contibutions
d. Differences and similarities between science and technology
Readings : the same

Lesson 3 : Models of technological innovation
a. What discovering, inventing and innovating mean: their changing relationships
b. The main models of technological innovation (economic or demand-pull, science-push, technology-push, linked-chain and evolutionary models) 
c. Comparisons and critiques

Reading: Kline, Stephen J. "Innovation is not a linear process", Research Management, no 28, p. 36-45, 1995
Lesson 4 : : Business and technological innovation
a. Business and innovation : the changing context and its implications

b. Patents : definition, data and comparative analysis 
c. Innovative milieux, an example : Silicon Valley : emergence and evolution

d. Technological diffusion: epidemiological and communications models compared
Readings : 1) Saxenian, Anna Lee (2000). « Silicon Valley: les secrets d'une réussite », Sciences humaines, no 29, p. 44-48, 2000
2) Kenny, M. and U. von Burg (2000), ‘’Insititutions and Economies : Creating Silicon Valley’’, in : M. Kenny, ed. Understanding Silicon Valley, Stanford, Standford University Press: 218-240. 
Lesson 5: Governement and technological innovation
a. Why public or state involvement in technological innovation?
b. How and where government actions in technological innovation: comparative data 
c. The emergence and evolution of science and technology policy in Canada

d. National innovative systems : a comparative analysis of the links between government, business and university : some case studies 
Readings : 1) Conseil de la science et de la technologie (1997) ‘’Les facteurs internes à l’entreprise’’ in : L’entreprise innovante au Québec, Québec : 11-34
2) Conseil de la science et de la technologie (1997), ‘’ Le système québécois d’innovation et l’interventin gouvernementale’’, in : Pour une poliituqe québécoise de l’innovation, Québec : 15-49.

3) Fitzgibbons, K. (1999), ‘’Le CANDU et l’industrie nucléaire’’ in : P. Faucher, ed. Grands projets et innovations technologiques au Canada, Montréal, PUM : 125-163. 
Leçon 6: The social construction of technology (SCOT) : a new approach and examples (optional lesson)
a) the approach’s origin and development

b) some examples

c) evaluating and comparing the SCOT model

Reading, Bijker, W. E. (2001), ‘’Social construction of technology’’, International Encyclopedia of the Social and Behavioral Sciences. N. Smelser and P. Bailes, eds. Amsterdam: 15522-15227.
Lesson 7: The social impacts of technology, 1 : large hydro-electric dams : from optimism to doubt, and optimism again:  
a. Historical context: energy and development 
b. Technoloy transfers and modernization 
c. The range of impacts of large dams

d. The international controversy: for or against large dams: who, why, and what alternatives?
e. What is to be done? A promising future: sustainable development and the policy of large dams construction: an international convergence to integrate economic efficiency, ecological integrity and social justice
Readings: 1) International Commission on Large Dams (1997), The Three Gorges Multipurpose project. An Overview, ICOLD.
2) Rosenberg, D.M. et al. (1997), ‘’Large-scale impacts of hydro-electric development’’, Environmental Review,5: 27-54.
3) World Commissin on Dams (2000), ‘’ Ecosystems and large dams: environmental performance’’, in: Dams and Development, www.dams.org. : 73-95. 

4) World Commission on Dams (2000), ‘’People and large dams: Social performance’’ ibid.: 99-133. 

5) film on the Three Gorge Dams, produced by Discovery.    
Lesson 8: The social impacts of technology, 2 : the GMO controversy
a. The historical context : landmarks in the evolution of biosciences and biotechnology 
b. Why the public controversy : a comparative analysis?
c. The public positions and arguments actors and institutions take and defend
Readings: 1) Limoges, Camille et al. (1993), ‘’Les risques associés au largage dans l'environnement d'organismes génétiquement modifiés : analyse d'une controverse’’, Cahiers de recherche sociologique, no 21 : 18-51. 

2) La Recherche (2000), ‘’Dossier OGM’’, janvier, 2000.

3) Société royale du Canada (2001), Éléments de précaution : recommandations pour la réglementation de la biotechnologie alimentaire au Canada, Ottawa, The Royal Society of Canada (RSC/SRC), rapport du groupe d’experts sur l’avenir de la biotechnologie alimentaire. 

4) Robinson, J. (1999), ‘’Ethics and transgenic crops: a review’’, EJB Electronic Journal of Biotechnology, 2: 71-81.

5) Miller, H.I. and G. Conko (2000), ‘’The science of biotechnology meets the politics of global regulation’’, Issues in Science and Technology,  Fall: 13p. (paper on line)
6) The film Harvest of Fear, Frontline, a PBS broadcast. 
Lesson 9: The social impacts of technology, 3 : Internet and the new technologies of information and communications : what effects on whom and how?
a. Information technologies through time 
b. Social and cultural impacts of information technology 
c. New information technology and its impacts on jobs and the occupational structure : international comparisons and arguments for or against its rapid deployment 
d. Cultural, social, economic, political and legal aspects and impacts of the Internet : data on the digital divide, case studies on the Internet and social relations, business and the Internet, etc. 
Readings: 1) La Recherche (2000), Dossier : Spécial Internet: L’avenir du Web, Feb. 2000

2) The Economist (1999), Business and the Internet, June 26th, 1999. 

3) OCDE (1999), ‘’Implications du commerce électronique pour la société’’, in: Les incidences économiques et sociales du commerce électronique, Paris, OECD/OCDE : 161- 173.  
Lesson 10: Technological risks and social reactions : assessing and managing new technologies and their risks
a. Approaches to risk analysis
b. Social perceptions of risk : why and how they divergence from ‘objective’ risks
c. The cultural model of risk and its application to the GMO contoversy 
d. Managing risks : High-reliability organizations 
Reading : Vaughan, Diane (2000), ‘’ Les leçons d’une explosion’’, La Recherche, no 329, March : 109-111.
Lesson 11: Technological innovation and the environment : Can technology save the Earth ? 
a. The social context : the rise of environmental concerns 
b. Science and technology in the protection of the environment : promises and challenges : environmentla science and information in public policy
c. Sustainable development in theory and practice 
d. Industrial ecology : a promising analogy? 
e. The greening of business : why and examples 
f. Ecological modernization : a thesis and a trend 
Readings: 1) Faucheux, Sylvie et O'Connor, Martin (2000), "Technosphère vs écosphère", Futuribles, no 251 : 29-59
2) The Economist (2001), Getting better all the time. A survey of technology and development, November 10th 2001. 
Lesson 12: Ethics, technology and public decision-making : how to decide in controversial context? 

a. conceptions of applied ethics
b. modles of public policy-making 
c. models of social assessment of technology : strengths and weaknesses
d. the social and professional responsibility in the face of impacts of new technologies : the public, professional and institutional dialogue


Reading: McGinn, Robert (1991), "Ethics", in: Science, Technology and Society, Prentice Halls (Englewoods Cliffs): 143-167.
E- General and relevant books on aspects of the course
ABBATE, J. (1999), Inventing the Internet. Cambridge, MA, MIT Press. 
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HJORTH, L. et al. (2000), Technology and Society. Toronto, Prentice Hall.

HUGHES, T. P. (1998), Rescuing Prometheus. New York, Pantheon Boooks.  

MACKENZIE, D. (1996), Knowing Machines.  Essays on Technical Change.  Cambridge, MA, MIT Press. 
McCLELLAN, J. E et H. DORN (1999), Science and Technology in World History, Baltimore, The Johns Hopkins University Press. 
McNEILL, J. R. (2000), Something New Under the Sun. An Environmental History of the Twentieth Century,New York, Norton.  
POOL, R. (1997), Beyond Engineering. How Society Shapes Technology. New York, Oxford University Press.  

PYENSON, L. et S. SHEETS-PYENSON (1999), Servants of Nature. A History of Scientific Insitutions, Entreprises, and Sensibilities, New York, Norton. 
ROSENBERG, R. S. (1997), The Social Impact of Computers.  New York, Academic Press.

SLEVIN, J. (2000), The Internet and Society. Cambridge, Polity Press. 

