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Overview 

Many of the most important and salient policy decisions taken by governments, whether for war 
or peace, and whether they address everyday needs or long-term global grand challenges, involve 
science, technology, and innovation. Climate change; the debate over immunization against 
diseases such as COVID-19, measles and rubella; the decisions involving nuclear weapons; 
space exploration; the generation and diffusion of emerging technologies such as artificial 
intelligence, quantum computing, gene-editing technologies like CRISPR; the widespread use of 
robotics, nanotechnology, 3-D printing, and advanced energy storage technologies; the internet 
of things (IoT); advanced manufacturing; the oncoming of the 4th industrial revolution (I4.0); the 
transition to a carbon neutral economy. These are policy issues that involve science and 
technology, and their application (innovation), to a great degree.  

The second in the sequence of required core courses for the ISTP program, this seminar course 
offers the opportunity to go deeper and ask more probing questions about select contemporary 
topics in science, technology and innovation (STI) policy like those listed above.1 How 
policymakers use science to make decisions, how policy affects STI, how risk and uncertainty 
are accounted for in decision-making, and how the public impacts science policy decisions are 
all of concern in addressing the topics of interest. The course will take an international 
perspective and provide opportunities for comparative analysis across both developed market 
economies and emerging economies. 

 

  

 
1 The first course of this sequence is the cornerstone IAFF 6141. It serves as a prerequisite for IAFF 6143. 
Exemptions can be granted by the instructor following a specific request. 



Learning Outcomes 

• Students will learn to think critically about science and technology policy issues. 
• Students will be exposed to a variety of views and will learn to discern good analysis. 
• Students will employ research methods to explore a number of issues in more depth and 

will learn to persuade the reader on a number of issues.  
• Students will become familiar with a variety of issues in the science policy arena, both 

domestic and international. 
• Students will improve their presentation skills and their ability to discuss clearly topics at 

hand through class discussions. 

 

Out of Class and Independent Learning Expected per Week 
 
For this 3-credit graduate class students are expected to spend at least 350 minutes per week outside 
the classroom on preparation and class assignments. 
 

Class Policies 

Requirements: 

The most important requirement in this course is to keep up with the readings and participate in 
class discussions. Assigned readings for a day SHOULD be completed before class. It will help 
you understand the lecture and participate in class discussions. 

All written assignments must be submitted electronically before the start of class on the day they 
are due. All work should be original and new – no recycled papers from previous classes, please.  

Class participation is a very important part of your grade; you will be graded on your ability to 
discuss the readings, the way in which you respond to questions asked/discussed in class, the 
questions you yourself pose to the class, and the way in which you lead your assigned seminar. 
We learn by discussing.  If you do not actively participate, you will receive a grade of “C” for 
the participation portion of the course.  

A final note on participation. Three students will be assigned the note-taker role each week. 
Note-takers will upload their notes into a shared document within 48 hours from the end of the 
class meeting. All students will then be able to comment on the same document based on their 
own notes from the class session. Your comments on the collaborative notes will be considered 
in your reading responses / note taker assignment grade.  

  



Assignments: 

Moderated Discussion: Once during the semester you will be assigned to lead the discussion of 
the readings. Each class meeting will have one or two moderators. The moderators will be 
responsible to summarize the arguments in the readings as well as significant points made, add 
their own analysis, and develop questions based on the readings to initiate a class discussion. A 
presentation of 10-15 minutes can initiate the class meeting. 

Reading Responses / Class notes: Four times during the semester (choice is up to you), you must 
hand in 1-2 pages of insights or questions generated by the assigned reading for that class. These 
don’t have to be formal treatises, but they should at least meet the standard of well-stylized 
notes. 

Policy Brief: This is an opportunity to practice a tool used in the policy-making process: the 
briefing memo. These are short memorandum (2 pages single-spaced max) memoranda that 
address a current science, technology or innovation policy issue. In the memo you must describe 
the issue, explain its significance, briefly explain the policy options for dealing with it and their 
pros and cons, and finally recommend a policy position for your decision-maker. This policy 
position should be based on evidence to back up this position. I will assign the topic of the 
assignment. The topic will be handed to you (posted on BB) a couple of days in advance of the 
deadline. 

Term Paper: There will be one long research paper due at the end of the semester. This paper 
will examine a science, technology or innovation policy issue of your choosing (you must first 
get your topic approved by me). The paper must explain why the policy issue is significant, what 
the various points of view on the topic are, and, in making your case for the policy, you must use 
evidence and argument. In addition to outside references on your specific topic, you will be 
required to refer to a selection of readings from class to examine the topic in detail. You MUST 
use citations or footnotes and include a list of references at the end. This paper must show your 
ability to complete an in-depth research assignment and therefore must be thorough and present a 
reasoned argument for your case. Papers should be 20-25 double-spaced pages long.  

Grading:  

Class participation   20%  
Moderated Discussion  10%  
Reading Responses 
Brief (short paper)   20%  
Long Paper    50%  

 
 
Free-access Book [Background]: 
Lee, Jeong-Dong, Keun Lee, Dirk Meissner, Slavo Radosevic , Nicholas S. Vonortas (eds) (2021) 
The Challenges of Technology and Economic Catch-Up in Emerging Economies, Oxford University 
Press (https://academic.oup.com/book/40028) 
  



Classroom Etiquette: 

Use of laptop computers and tablets are acceptable for class purposes such as notetaking or 
presentations. Refrain from using these devices for other purposes as it impacts your and your 
peers’ learning outcomes. 

 

Absences: 

Class attendance is expected. Because readings and class discussion are important, class 
absences must be explained before class (if physically possible). If you are sick or traveling and 
will need to miss a class, please phone or email the instructor ahead of time. Only one unexcused 
class absence is allowed during the semester.  

 

Late work: 
 
There will be no allowance for late work, except by prior arrangement with the instructor. 
Arrangements for make-up work must be made with the instructor. The instructor has the 
discretion to grant or refuse requests for late work or make-up work.  
 
Students are always welcome to discuss grades with the Professor. However, students wishing to 
formally contest a grade are required to write a memo outlining their case, along with supporting 
examples from the submitted assignment. 
 

Plagiarism:  

Plagiarism is unacceptable. Please see the GW plagiarism statement attached at end of syllabus 
under academic integrity. Plagiarism is a very serious offense and will likely result in failure of 
the course. All papers will be examined for plagiarism upon submittal.  

There have been reports of students using new software to compose research papers. Any such 
practice will result in an automatic F grade for the course. No excuses. 

  

  



SCHEDULE OF MEETINGS AND READINGS 
Core readings are unmarked. Recommended readings are marked with an asterisk (*) 

 
 
1/22  COURSE INTRODUCTION / HOUSEKEEPING 
 

* Romero, Jessie (2012) “What We Don’t Know About Innovation”, Federal Reserve 
  Bank of Richmond. 

 
 
1/29 I.  SCIENCE AND TECHNOLOGY AS ENGINES OF GROWTH 
   (1 moderator) 
 

Rosenberg, Nathan and L. E. Birdzwell, Jr. (1986) "The Link Between Science and 
Wealth" in How the West Grew Rich, Basic Books. [Ch.8] 
[Ch 8] “The Link Between Science and Wealth” 
 
Landes, David S. (2006) “Why Europe and the West? Why Not China?”, Journal 
of Economic Perspectives, 20(2): 3-22. 

 
* Nelson, Richard R. and Gavin Wright (1992) “The Rise and Fall of American 
  Technological Leadership: The Postwar Era in Historical Perspective,” Journal of  
 Economic Literature, XXX(4): 1931-1964. 

 
 

II.  INVENTION AND INNOVATION: PRIVATE SECTOR, TRENDS 
 
2/05 1.  Early Roots to Maturity 
   (2 moderators) 
 

Fusfeld, Herbert I. (1994) Industry's Future. [Chs 3, 4] 
[Ch 3] “Origins and Growth to World War II” 
[Ch 4] “Expansion Features of 1950 to 1980” 

 
 2. The Nature of Invention and Innovation 
 

Fusfeld, Herbert I. (1994) Industry's Future. [Chs 1, 2, 8] 
[Ch 1] “The Nature of Industrial Research” 
[Ch 2] “Fruits of Industrial Research” 
[Ch 8] “Corporate Environment” 

 
 

 
  



2/12 3. Science, Technology and Innovation Trends 
   (2 moderators) 
 

World Intellectual Property Organization (2022) World Intellectual Property 
Report 2022: The Direction of Innovation, Geneva: WIPO 

   [ES] “Executive Summary” pp.7-12 
 

Seeking Alpha “A Decade of Change: How Tech Evolved in the 2010s and What’s 
 in Store for the 2020s”. Online, Accessed 2/16/2020. 
 
Seeking Alpha “Energy Outlook 2023: The Growth in Renewables, Batteries, 
 CCA and Hydrogen Infrastructure”. Online 12/21/2022. 
 

 World Intellectual Property Organization (2023) Global Innovation Index 2023: 
Innovation in the Face of Uncertainty, Geneva: WIPO [Chs 1, 2, 3] pp.17-64 

  [Ch 1] “GII 2022 at a Glance” 
  [Ch 2] “Global Innovation Tracker” 
  [Ch 3] “GII 2022 Results” 

 
Arthur, W. Brian (2017) “Where is Technology Taking the Economy?”, McKinsey 
Quarterly, October. 

 
 
2/15  POLICY BRIEF 
 
  PRESIDENT’S DAY 
 
 

III.  KEY ISSUES IN GLOBAL INNOVATION 
 
2/26  Global Value Chains – Multinational Corporations – R&D Internationalization 

 [Speaker: Dr. Francisco Moris-Orengo, National Science Foundation] 
   (1 moderator) 
 

World Bank (2020) World Development Report: Trading for Development in the 
Age of Global Value Chains, Washington, D.C.: World Bank Group. [ES & Chs 
1-2] 
           “Overview” 

[Ch 1] “The New Face of Trade” 
[Ch 2] “Drivers of Participation” 

 
Haramboure, Antton, Guy Lalanne, Cyrille Schwellnus, and Joaquim Guilhoto 
(2023) “Vulnerabilities in the Semiconductor Supply Chain”, OECD Science, 
Technology and Industry Policy Papers, No. 05, OECD Publishing, Paris. 

 
 



3/4 Manufacturing 
 [Speaker: Prof. William B. Bonvillian, MIT] 
   (1 moderator) 
 
 Documentary 1: “Industry 4.0: The Future of Manufacturing”, FD Engineering 
  https://www.youtube.com/watch?v=75wAVYBt8_w 
 
 Documentary 2: “Why 3D Printing is Vital to Success of US Manufacturing” FT 
  https://www.youtube.com/watch?v=vsIGAQU72Ys  
 
 Adler, David and William B. Bonvillian (2023) “America’s Advanced 

Manufacturing Problem – and How to Fix it”, Foreign Affairs, VII(3), Fall. 
 
 * Bonvillian, William B. (2021) “Emerging Industrial Policy Approaches in the  
  U.S.”, Working Paper, August. 
 
 
  LONG PAPER TOPIC DUE 
 
  SPRING BREAK 
 
 
3/18  Small Firms - Knowledge Entrepreneurship – Risk Finance 

 (2 moderators) 
 
Auerswald, Philip E. and Lewis M. Branscomb (2003) “Start-ups and Spin-offs: 
Collective Entrepreneurship between Invention and Innovation”, in D. Hart (ed.) 
The Emergence of Entrepreneurship Policy, Cambridge University Press. 

 
Lerner, Josh (2020) “Government Incentives for Entrepreneurship”, National 
Bureau of Economic Research, Working Paper 26884. 
 
World Bank and KAIST (2024) “The Effects of Matching Grants on Technology 
Startups: The case of Korea’s TIPS”, World Bank Group and Seoul Center for 
Finance and Innovation. 
 
GENAtlas (2024) 
https://www.genglobal.org/atlas?utm_medium=email&_hsmi=290674606&_hsenc=p2A
Nqtz-_7YqsTc5xVD8MXyF135GSr0bEx-64E-J0ZZs-d6mQWtHwIw42CCmAr0hT-
si_DZkVb-
A87SU38fcGH5J8IKyzRLoYq0w&utm_content=290674606&utm_source=hs_email 

 
* Organization for Economic Cooperation and Development (2023) SME and 

Entrepreneurship Outlook 2023, Paris: OECD. [Executive Summary] 
 
 



3/25 The Geography of Innovation I 
  (2 moderators) 
 
 World Intellectual Property Report (2019) The Geography of Innovation: Local 

Hotspots, Global Networks, Geneva, WIPO [Chs 1-2] 
      [Ch 1] “The Changing Global Geography of Innovation” 
      [Ch 2] “Global Networks and Innovation Hotspots” 
 

 World Intellectual Property Organization (2023) Global Innovation Index 2023: 
Innovation in the Face of Uncertainty, pp.67-75. [Ch 4] 

  [Ch 4] “Cluster Ranking” 
 

Vonortas, Nicholas S., Phoebe C. Rouge, and Anwar Aridi (eds) (2014) Innovation 
Policy: A Practical Introduction, Springer.  [Ch 5] 

[Ch 5] Benjamin Boroughs “Clusters / Science Parks / Knowledge Business 
Incubators” 

 
* Chatterji, Aaron, Edward Glaeser, and William Kerr (2014) “Clusters of 

Entrepreneurship and Innovation”, Innovation Policy and the Economy, 14: 129-
166. 

 
 
4/01  The Geography of Innovation II: Clusters / Science Parks / Innovation Districts / 

 Incubators / Accelerators   
[Speaker: Prof. Bruno Fischer, University of Campinas, Brazil] 

   (1 moderator) 
 

Katz, Bruce and Julie Wagner (2014) “The Rise of Innovation Districts: A New 
Geography of Innovation in America”, Brookings. 
 
Saxenian, Annalee (2007) “Brain Circulation and Regional Innovation: The Silicon 
Valley – Hsinchu – Shanghai Triangle”, in Karen R. Polenske (ed) The Economic 
Geography of Innovation, Cambridge University Press. 

 
   Fischer, Bruno Brandão, Dirk Meissner, Ron Boschma, Nicholas S. Vonortas  
   (forthcoming) “Global Value Chains and Regional Systems of Innovation: 
    Towards a Critical Juncture?”, Technological Forecasting and Social Change, 
    2024. 

 
* Feldman Maryannn P. (2007) “Perspectives on Entrepreneurship and Cluster 

Formation: Biotechnology in the US Capitol Region”, in Karen R. Polenske (ed) 
The Economic Geography of Innovation, Cambridge University Press. 

 
  



 
4/08  Bioeconomy  

[Speaker: Prof. Senay Agca, George Washington University] 
   (1 moderator) 
 
  Congressional Research Service (2021) “The Bioeconomy: A Primer”, CRS Report 

 R46881    
 

TEConomy / BIO (2020) “The Bioscience Economy: Propelling Life-Saving  
Treatments, Supporting State and Local Communities”, Washington. 

 
* Office of Science and Technology Policy (2023) “Bold Goals for U.S. 

Biotechnology and Biomanufacturing: Harnessing R&D to Further Societal Goals”, 
The White House. 

 
 * UIDP (2021) “World Without Waste: A Circular Economy”, NSF Workshop 

 Report, Washington DC. 
 
 
4/15 Green Transitions 

 (2 moderators) 
 

Arnold, Erik, Caroline Paunov, Sandra Planes-Satorra, Sylvia Schwaag Serger, and 
 Luke Mackle (2023) “Navigating Green and Digital Transitions: Five Imperatives 
 for Effective STI Policy”, OECD Science, Technology and Industry Policy Papers 
 #162. 

 
Cammeraat, Emile, Antoine Dechezlepretre, and Guy Lalanne (2022) “Innovation 
 and Industrial Policies for Green Hydrogen”, OECD Science, Technology and 
 Industry Policy Papers, #125. 
 
Lee, Jeong-Dong, Keun Lee, Dirk Meissner, Slavo Radosevic, and Nicholas S. 
Vonortas (eds) (2021) The Challenges of Technology and Economic Catch-up in 
Emerging Economies, Oxford University Press. [Ch 11] 

 [Ch 11] Mathews, John A. “Leapfrogging on Steroids: China’s Green Growth 
Strategies” 
 
United Nations Conference on Trade and Development (UNCTAD) (2023) 
 Technology and Innovation Report 2023: Opening Green Windows, New York: 
 United Nations. [Overview pp. xv-xxvi] 

 
 
  



4/22 Intellectual Property Protection 
   (2 moderators) 
 

    Vonortas, Nicholas S., Phoebe C. Rouge, Anwar Aridi (eds) (2014) Innovation 
     Policy: A Practical Introduction, Springer.  [Ch 7] 

[Ch 7] Jeffrey Williams and Anwar Aridi “Intellectual Property, Standards” 
 

 World Intellectual Property Organization (2023) World Intellectual Property 
Indicators, Geneva: WIPO. [Various, selectively] 

“Key Numbers” (p.7) 
“Patents - Highlights” (pp. 9-21) 
“Trademarks - Highlights” (pp. 66-75)  
“Industrial Designs - Highlights” (pp. 109-116) 
“Plant Varieties - Highlights” (pp. 145-148) 
“Geographical Indications” (pp. 160-164) 

 
David, Paul A. (1992) "Intellectual Property Institutions and the Panda's Thumb:  
Patents, Copyrights, and Trade Secrets in Economic Theory and History" in 
National Research Council Global Dimensions of Intellectual property Rights in 
Science and Technology, National Academy Press. 

 
 
4/29 Mission Economy  
   (2 moderators) 
 
  Mazzucato, Mariana (2021) Mission Economy: A Moonshot Guide to Changing 
   Capitalism, New York: Harper Collins Publishers. [Chs 2, 3, 5, 6] 
   [Ch 2] “Capitalism in Crisis” 
   [Ch 3] “Bad Theory, Bad Practice: Five Myths that Impede Progress” 
   [Ch 5] “Aiming Higher: Mission-Oriented Policies on Earth” 
   [Ch 6] “Good Theory, Good Practice: Seven Principles for a New Political 
     Economy” 
 
 
5/01  Final on Policy 

 (2 moderators) 
 
Baveye, Philippe C. (2023) “Perspective on Honest Brokers in Science: Broadening 
Conflicts of Interest and Role Academies Could Play”, Science and Public Policy, 
50(1): 129-132.  
 

  Edler, Jakob and Jan Fagerberg (2017) “Innovation Policy: What, Why, and How”,  
   Oxford Review of Economic Policy, 33(1): 2-23. 
 
 



  Cases Federal: Economist “Cloning DARPA”, June 5, 2021. 
 Federal: Ruth Cooper “ARPAe” 
 State: Hanwen Fan “Georgia” 
 State: Frank Spellman “New York” 
 Foreign: Nick Vonortas “Israel” 

 
 * Atkinson, Robert D. (2022) “Weaving Strategic-Industry Competitiveness into the 
   Fabric of U.S. Economic Policy”, ITIF, February. 
 

 
5/06   LONG PAPER DUE 
  



 
University Policies & Services 

 
Academic Integrity Code. Academic dishonesty is defined as cheating of any kind, including 
misrepresenting one's own work, taking credit for the work of others without crediting them and 
without appropriate authorization, and the fabrication of information. For details and complete 
code, see: studentconduct.gwu.edu/code-academic-integrity 
 
Sharing of Course Content. Unauthorized downloading, distributing, or sharing of any part of a 
recorded lecture or course materials, as well as using provided information for purposes other 
than the student’s own learning may be deemed a violation of GW’s Student Conduct Code. 
 
Use of Student Work (FERPA). The professor will use academic work that you complete during 
this semester for educational purposes in this course during this semester. Your registration and 
continued enrollment constitute your consent. 

University Counseling Center (UCC) 202-994-5300 
The University Counseling Center (UCC) offers 24/7 assistance and referral to address students' 
personal, social, career, and study skills problems. Services for students include:  

• crisis and emergency mental health consultations  
• confidential assessment, counselling services (individual and small group), and referrals  

http://counselingcenter.gwu.edu/  

Accommodations for Students with Disabilities. Any student who may need an accommodation 
based on the potential impact of a disability should contact the Disability Support Services office 
at 202-994-8250 in the Marvin Center, Suite 242, to establish eligibility and to coordinate 
reasonable accommodations. For additional information please refer to: 
http://gwired.gwu.edu/dss/  
 
Religious Observances. In accordance with University policy, students should notify faculty 
during the first week of the semester of their intention to be absent from class on their day(s) of 
religious observance. For details and policy, see: students.gwu.edu/accommodations-religious-
holidays. 
 
Mental Health Services 202-994-5300. The University's Mental Health Services offers 24/7 
assistance and referral to address students' personal, social, career, and study skills problems. 
Services for students include: crisis and emergency mental health consultations confidential 
assessment, counseling services (individual and small group), and referrals. For additional 
information see: counselingcenter.gwu.edu/ 
 
GW Security and Safety Policy. In the case of an emergency, if at all possible, the class should 
shelter in place. If the building that the class is in is affected, follow the evacuation procedures 
for the building. After evacuation, seek shelter at a predetermined rendezvous location. 


