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I Rationale and approach

Rationale and approach

The purpose of this presentation (to be read in conjunction with the IN4ACT Research Strategy document is to outline the zones of leading
international literature currents the IN4ACT project engages during the implementation of its research strategy. It can be read as the project’s
intellectual identity.

Industry 4.0, as a core aspect of what is increasingly referred to as the Fourth Industrial Revolution, is a long-term systemic process that is
bound to significantly affect the entire range of business operations regardless of the industrial sector in which firms are located as well as the
institutional contexts in which they operate. Its implementation depends fundamentally on putting into place the appropriate ‘enabling
framework’ conditions. These range from technological infrastructures, security/protection of know-how, new business models, novel forms of
work organization, new skillsets, and governance, legal and regulatory frameworks at regional, national and EU levels.

In addition, the implementation of Industry 4.0 will require sustained engagement with and buy-in from all key stakeholders across private and
public spheres. In other words, the implementation of Industry 4.0 is dependent on the reconfiguration of existing structures of production,
civil society and public administration.

In this context, the field of literature engagement of the IN4ACT research strategy extends beyond traditional academic disciplinary boundaries:

 On one hand, this involves the adoption of an interdisciplinary perspective transcending traditional forms of specialization;

 On the other, it demands sustained engagement with stakeholders and social actors beyond the boundaries of academia (i.e., systematic
engagement with the world of business, civil society, and institutions of governance, policy and regulation.



I Industry 4.0 in historical perspective: defining the ‘field’

Industry 4.0 in historical perspective: defining the ‘field’

Focus is on the main aspects of the field the IN4ACT research program by focusing on selected elements of the 4IR. The purpose is to offer an anatomic view
of the structural features and drivers of the 4IR.

Research stream

 Brynjolfsson, Erik and Andrew McAfee, (2014). The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, New York: W. W. Norton and Company.

 European Commission, (2021). Industry 5.0: Towards a sustainable, resilient, and human-centric European industry https://ec.europa.eu/info/news/industry-50-towards-more-sustainable-resilient-and-
human-centric-industry-2021-jan-07_en

 European Commission, (2020). Enabling Technologies for Industry 5.0 https://ec.europa.eu/info/publications/enabling-technologies-industry-50_en

 European Commission, (2018). Capitalizing on the benefits of the 4th Industrial Revolution https://publications.europa.eu/en/publication-detail/-/publication/cf1793da-184c-11e8-ac73-01aa75ed71a1

 The European Files, (2017). Industry 4.0: The New Industrial Revolution for Europe https://www.europeanfiles.eu/magazine/industry-4-new-industrial-revolution

 European Parliament – Directorate General for Internal Policies, (2016). Industry 4.0 http://www.europarl.europa.eu/RegData/etudes/STUD/2016/570007/IPOL_STU(2016)570007_EN.pdf

 Floridi, Luciano, (2014). The 4th Revolution: How the Infosphere is Reshaping Human Reality. Oxford: Oxford University Press.

 Foreign Affairs, (2016). The Fourth Industrial Revolution: A Davos Reader.

 Gordon, J. Robert, (2016). The Rise and Fall of American Growth. Princeton, NJ.: Princeton University Press.

 Mokyr, Joel, (2017). “The Past and the Future of Innovation: some lessons from Economic History” https://cpb-us-e1.wpmucdn.com/sites.northwestern.edu/dist/3/1222/files/2018/02/PastandFuture-
wqsumb.pdf

 OECD, (2017). The Next Production Revolution: Implications for Governments and Business. Paris: OECD Publishing http://espas.eu/orbis/sites/default/files/generated/document/en/9217031e.pdf

 Sassen, Saskia,, (2017). “Predatory Formations Dressed in Wall Street Suits and Algorithmic Math”, Science, Technology & Society, January http://saskiasassen.com/PDFs/publications/Predatory-
formations.pdf

 Schwab, Klaus, (2019). “Globalization 4.0: A New Architecture for the Fourth Industrial Revolution”, Foreign Affairs, https://www.foreignaffairs.com/articles/world/2019-01-16/globalization-40

 Schwab, Klaus, (2016). The Fourth Industrial Revolution. Geneva: World Economic Forum.

 Schwab, Klaus and Nicholas Davis, (2018). Shaping the Fourth Industrial Revolution. Geneva: World Economic Forum.

 United Nations Industrial Development Organization (UNIDO, (2018). “What Can Policy Makers Learn from Germany’s Industrie 4.0 Development Strategy?”
https://www.unido.org/api/opentext/documents/download/11712839/unido-file-11712839

https://ec.europa.eu/info/news/industry-50-towards-more-sustainable-resilient-and-human-centric-industry-2021-jan-07_en
https://ec.europa.eu/info/publications/enabling-technologies-industry-50_en
https://publications.europa.eu/en/publication-detail/-/publication/cf1793da-184c-11e8-ac73-01aa75ed71a1
https://www.europeanfiles.eu/magazine/industry-4-new-industrial-revolution
http://www.europarl.europa.eu/RegData/etudes/STUD/2016/570007/IPOL_STU(2016)570007_EN.pdf
https://cpb-us-e1.wpmucdn.com/sites.northwestern.edu/dist/3/1222/files/2018/02/PastandFuture-wqsumb.pdf
http://espas.eu/orbis/sites/default/files/generated/document/en/9217031e.pdf
http://saskiasassen.com/PDFs/publications/Predatory-formations.pdf
https://www.foreignaffairs.com/articles/world/2019-01-16/globalization-40
https://www.unido.org/api/opentext/documents/download/11712839/unido-file-11712839


I Industry 4.0 in historical perspective: defining the ‘field’

Industry 4.0 in historical perspective: defining the ‘field’ (Cont’d)

 World Bank Group, (2018). Trouble in the Making? The Future of Manufacturing-Led Development https://www.worldbank.org/en/topic/competitiveness/publication/trouble-in-the-making-the-future-
of-manufacturing-led-development

 World Economic Forum, (2015). Deep Shift: Technology Tipping Points and Societal Impact. Geneva: World Economic Forum.
http://www3.weforum.org/docs/WEF_GAC15_Technological_Tipping_Points_report_2015.pdf

https://www.worldbank.org/en/topic/competitiveness/publication/trouble-in-the-making-the-future-of-manufacturing-led-development
http://www3.weforum.org/docs/WEF_GAC15_Technological_Tipping_Points_report_2015.pdf
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Method and conceptual framework: ‘anchor’ concepts

The historical setting of… VUCA: Vulnerability, Uncertainty, Complexity, Ambiguity

The Fourth Industrial Revolution and the possible futures it holds is not a historical inevitability. The clusters of technologies associated with the
current transformations in economy and society do not in themselves point to a “direction”. Instead, they represent a “potential” whose
realization and actual implementation will be determined by the exercise of social and political options.

These options will be shaped by the dynamic interactions of three forces:

 Technological advances and the specific ways they will be deployed across economy and society;

 The future of globalization, specifically the degree of its compatibility with socially and environmentally sustainable development;

 The role of the state, specifically in mediating and taking an active role in the creation of “enabling frameworks” for the diffusion and
adoption of the technologies, the management of globalization, and their collective disruptive and destabilizing consequences for
economic and social systems.



I Method and conceptual framework: ‘anchor’ concepts

Method, conceptual framework: ‘anchor’ concepts

Technology as biology: beyond functionalism – technology as a “tool” – and toward more synthetic evolutionary conceptions. Novel technologies arise by
combinations of existing technologies, through a process of combinatorial evolution. As we adopt and use new technologies, we are moving from using
nature to intervening directly within nature. We are entering a period where, conceptually at least, biology itself is becoming technology, and physically,
technology is becoming biology, an open “living system”. But as the economy becomes more combinatorial and technology more open, new operating
principles are being introduced into the foundations of economies. Order, closedness, and equilibrium as ways of organizing explanations are giving way to
open-endedness, indeterminacy, and the emergence of perpetual novelty.

Research stream

 Arthur, W. Brian, (2009). The Nature of Technology: What It Is and How It Evolves. New York: Free Press.

 Bratton, H. Benjamin,(2015). The Stack: On Software and Sovereignty. Cambridge, Massachusetts: The MIT Press.

 Brynjolfsson, Erik and Andrew McAfee, (2014). The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, New York: W. W. Norton and Company.

 Harari, Yuval Noah Harari, (2015). Homo Deus: A Brief History of Tomorrow. London: Vintage.

 Harvey, David,(2016). The Ways of the World. London: Profile Books.

 Hidalgo, César, (2015). Why Information Grows. The Evolution from Atoms to Economics. New York: Basic Books.

 Juma, Calestous, (2016). Innovation and its Enemies. Why People Resist New Technologies. Oxford: Oxford University Press.

 Kelly, Kevin, (2016). The Inevitable. Understanding the 12 Technological Forces That Will Shape Our Future. New York: Viking.

 Mason, Paul, (2015). Postcapitalism: A Guide to Our Future. London: Penguin Books.

 McAfee Andrew and Erik Brynjolfsson, (2017). Machine, Platform, Crowd: Harnessing Our Digital Future. New York: W. W. Norton & Company.

 Rifkin, Jeremy,(2014). Zero Marginal Cost Society. The Internet of Things, the Collaborative Commons and the Eclipse of Capitalism. New York: Palgrave Macmillan.

 Ross, Alec, (2016). The Industries of the Future. New York: Simon & Shuster.

 Tegmark, Max, (2017). Life 3.0: Being Human in the Age of Artificial Intelligence. New York: Vintage Books.

 Wheeler, Tom, (2019). From Gutenberg to Google: A History of our Future. Washington D. C.: Brookings Institution Press.
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Method, conceptual framework: ‘anchor’ concepts

Globalization as a phase of time-space compression: the “end of geography”? Though it is important to remain focused on the quantitative aspects of
globalization (levels of economic integration, velocity of financial transactions, etc.), it is equally important to focus on its qualitative aspects. This means
adopting a perspective that grasps globalization as a phase of ‘time-space compression’ which has given rise to the contested and uneven development of
a system of planetary (geographical) and digital “spatial” reach that has the technological, organizational, institutional and decision-making ability to act as
a coordinated system in real or chosen time. Or globalization as “computation”: it does not just denote machinery; it is planetary-scale infrastructure that
is changing not only how economies operate and governments govern, but also what governance even is in the first place.

Research stream

 Baldwin, Richard, (2019). The Globotics Upheaval: Globalization, Robotics, and the Future of Work. New York: Oxford University Press.

 Bratton, H. Benjamin, (2015). The Stack: On Software and Sovereignty. Cambridge, Massachusetts: The MIT Press.

 Castells, Manuel, (2009). The Rise of the Network Society: The Information Age: Economy, Society and Culture, Volume I, 2nd Edition. New York: Wiley-Blackwell.

 Farrell, Henry and Abraham L. Newman, (2018). “Weaponized Interdependence” http://henryfarrell.net/wp/wp-content/uploads/2018/11/Weaponized-Interdependence_IS.pdf

 Friedman, L. Thomas, (2016). Thank You For Being Late. An Optimist’s Guide To Thriving In the Age of Accelerations. New York: Farrar, Straus and Giroux.

 Harvey, David, (2016). The Ways of the World. London: Profile Books.

 Milanovic, Branko, (2019). Capitalism Alone. The Future of the System that Rules the World. Cambridge MA: The President and Fellows of Harvard University.

 Milanovic, Branko, (2018). Global Inequality: A New Approach for the Age of Globalization. Cambridge MA: The President and Fellows of Harvard University.

 Pistor, Katharina, (2019). The Code of Capital. How the Law Creates Wealth and Inequality. Princeton NJ.: Princeton University Press.

 Wajcman, Judy, (2015). Pressed for Time. The Acceleration of Time in Digital Capitalism. Chicago: The University of Chicago Press.

 Wheeler, Tom, (2019). From Gutenberg to Google: A History of our Future. Washington D. C.: Brookings Institution Press.

http://henryfarrell.net/wp/wp-content/uploads/2018/11/Weaponized-Interdependence_IS.pdf
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Method, conceptual framework: ‘anchor’ concepts

The State and innovation: time to dispense with the popular mythology that innovation is a phenomenon set in motion exclusively by entrepreneurs and
garage tinkerers under the encouraging eye of the state. Since WW II the state has been a – if not the – decisive force behind all the major innovations of
our time, not only in organizing the “enabling frameworks’” that foster innovation but also undertaking the necessary high-risk greenfield investments that
private business and certainly venture capital typically would forgo. The state, especially in the US, where most of the post-war leading technologies trace
their origins, has taken not only an active role in the development of critical technology fields, it has also taken an active role in building the physical
environments, what have been called “cities of knowledge” within which innovations have been developed. The state is also central on the design and
application of the ‘legal code’ of capital.

Research stream

 Aghion, Philippe, et. al., (2010). “The Public and Private Sectors in the Process of Innovation: Theory and Evidence from the Mouse Genetics Revolution”, American Economic Review: Papers &
Proceedings 100 (May 2010): 153–158 https://dspace.mit.edu/bitstream/handle/1721.1/69103/Agion%20et%20al%20AEA%20P%20and%20P%202010.pdf?sequence=1&isAllowed=y

 Appelt, S. et al. (2016-09-10), “R&D Tax Incentives: Evidence on design, incidence and impacts”, OECD Science, Technology and Industry Policy Papers, No. 32, OECD Publishing, Paris
https://www.oecd-ilibrary.org/docserver/5jlr8fldqk7j-en.pdf?expires=1568207881&id=id&accname=guest&checksum=38A173242B9E3792D8C0FC5141D2F945

 Block, Fred and M. R. Keller (eds.), (2011). State of Innovation: The US Government’s Role in Technology Development. Boulder, CO: Paradigm Publishers.

 Block, Fred, and Matthew R. Keller (eds.), (2014). “Where Do Innovations Come From? Transformations in the U.S. National Innovation System 1970-2006”, The Information Technology & Innovation
Foundation https://www.itif.org/files/Where_do_innovations_come_from.pdf

 Levine, Yasha,(2018). Surveillance Valley : The Secret Military History of the Internet. New York: Public Affairs, Hachette Book Group.

 Mazzucato, Mariana, (2016). The Value of Everything: Making and Taking in the Global Economy. New York: Hachette Book Group.

 Mazzucato, Mariana, (2013). The Entrepreneurial State: Debunking Private vs. Private Sector Myths. London: Anthem Press.

 National Research Council of the National Academies, (2012). Rising to the Challenge: US Innovation Policy for the Global Economy. Washington DC.: The National Academies Press http://politiques-
innovation.org/wp-content/uploads/2013/07/2012-Wessner-STEP-Rising-to-the-Challenge-U.S.-Innovation-Policy-for-Global-Economy.pdf

 Nitzan, Jonathan, and Shimshon Bichler, (2006). “New Imperialism or New Capitalism?”, Review (Fernand Braudel Centre), 29 no. 1
http://bnarchives.yorku.ca/203/1/20060400_nb_new_imperialism_or_new_capitalism.pdf

https://dspace.mit.edu/bitstream/handle/1721.1/69103/Agion%20et%20al%20AEA%20P%20and%20P%202010.pdf?sequence=1&isAllowed=y
https://www.oecd-ilibrary.org/docserver/5jlr8fldqk7j-en.pdf?expires=1568207881&id=id&accname=guest&checksum=38A173242B9E3792D8C0FC5141D2F945
https://www.itif.org/files/Where_do_innovations_come_from.pdf
http://politiques-innovation.org/wp-content/uploads/2013/07/2012-Wessner-STEP-Rising-to-the-Challenge-U.S.-Innovation-Policy-for-Global-Economy.pdf
http://bnarchives.yorku.ca/203/1/20060400_nb_new_imperialism_or_new_capitalism.pdf
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Method, conceptual framework: ‘anchor’ concepts

The State and innovation: (cont’d)

 O’ Mara, Margaret, (2019). The Code: Silicon Valley and the Remaking of America. New York: Penguin Press.

 O’Mara, Margaret Pugh, (2005). Cities of Knowledge. Cold War Science and the Search for the Next Silicon Valley. Princeton, NJ: Princeton University Press.

 Pistor, Katharina, (2019). The Code of Capital. How the Law Creates Wealth and Inequality. Princeton NJ.: Princeton University Press.

 Weiss, Linda, (2014). America Inc.? Innovation and Enterprise in the National Security State. Ithaca NY: Cornell University Press.
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Program structure and research streams

The program is structured around three levels that leading international research considers as having a decisive influence on the future prospects of
Industry 4.0:

 The micro-level (the level of the firm, phases and functions of production),

 The meso-level (regional economic and innovation ecosystems), and

 The macro-level (systems of governance, policy, regulation, and sustainability).

The modules should be considered as conceptual orders, not as compartments, since any of the identified research areas under any specific module is
likely to be in interaction with, and influenced by, other areas under different modules.

The modules, with identified key research areas, are as follows:



I Program structure and research streams

Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 1: The decomposition/re-composition of production and the changing value composition of Global Value Chains (research stream: the changing
calculus of opportunities and threats of specific business profiles and value propositions);

 I. 2: AI: cloud computing, big data, algorithmic models, and the Internet of Everything (research stream: the functions and uses of predictive
analytics, ‘smart factories’, implications for different business activities such as knowledge management, marketing and human resources);

 I. 3: The platform economy, its typology and economic specificity (research stream: types of platforms, e.g., transaction, innovation, integrated and
investment platforms, direct and indirect network effects, two-sided networks and the economics of multisided platforms);

 I. 4. The platform economy business models (research stream: transitions from product-centricity to platforms, from value chains to ecosystems,
from physical assets to digital and intangible assets and innovation capital, from ‘labor-heavy’ to ‘labor-light’ etc., structure of business models
and their variations, e.g., asset-heavy, mixed, asset-light);

 I. 5 Industry 4.0. as a matrix of risk and opportunity (with added emphasis on SMEs) (research stream: technological, organizational, and strategic
management challenges, business model (re)design, management challenges concerning security and protection of know-how, risks of loss of
control (to larger firms), reduced independence, flexibility and adaptability, performance measurement methodologies).



I Program structure and research streams

Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 1: The decomposition/re-composition of production and the changing value composition of Global Value Chains (research stream: the changing
calculus of opportunities and threats of specific business profiles and value propositions).

Research stream

 Elms, K. Deborah and Patrick Low (eds.), (2013). Global Value Chains in a Changing World. World Trade Organization, Fung Global Institute and Temasek Foundation Centre for Trade & Negotiations
https://www.wto.org/english/res_e/booksp_e/aid4tradeglobalvalue13_e.pdf

 Griscuolo, Chiara and Jonathan Timmis, (2017). “The Changing Structure of GVCs: Are Central Hubs Key for Productivity?”, Background Paper, 2017 Conference of the Global Forum on Productivity,
Budapest, 26-27 June 2017 http://www.oecd.org/global-forum-productivity/events/Changing_structure_of_gvcs.pdf

 Grundke, R. et al. (2017), “Skills and global value chains: A characterisation”, OECD Science, Technology and Industry Working Papers, 2017/05, OECD Publishing, Paris http://www.oecd-
ilibrary.org/docserver/download/cdb5de9b-en.pdf?expires=1509885227&id=id&accname=guest&checksum=EF88225C50741A063CDE12913554DFA4

 Grundke, R. et al. (2017), “Having the right mix: The role of skill bundles for comparative advantage and industry performance in GVCs”, OECD Science, Technology and Industry Working Papers,
2017/03, OECD Publishing, Paris http://www.oecd-ilibrary.org/science-and-technology/having-the-right-mix-the-role-of-skill-bundles-for-comparative-advantage-and-industry-performance-in-
gvcs_892a4787-en

 Lema, Rasmus Roberta Rabellotti and Padmashree Gehl Sampath, (2018). “Innovation Trajectories in Developing Countries: Co-evolution of Global Value Chains and Innovation Systems”, The
European Journal of Development Research, 30 https://doi.org/10.1057/s41287-018-0149-0

 OECD, (2017). The Future of Global Value Chains: Business as Usual or “A New Normal”? Paris: OECD Science, Technology and Innovation Policy Papers No. 41 http://www.oecd-
ilibrary.org/docserver/download/d8da8760-en.pdf?expires=1519543272&id=id&accname=guest&checksum=231222E7795D8D7900E576A5436DE0B3

 OECD, (2013). Interconnected Economies: Benefitting from Global Value Chains. Paris: OECD Publishing.

 World Bank Group, the Institute of Developing Economies, the Organisation for Economic Co-operation and Development, the Research Center of Global Value Chains within the University of
International Business and Economics, and the World Trade Organization, (2017). Global Value Chain Development Report 2017: Measuring and Analyzing the Impact of GVCs on Economic
Development http://documents.worldbank.org/curated/en/440081499424129960/pdf/117290-WP-P157880-PUBLIC.pdf

 Zysman, John, (2014). “Escape from the Commodity Trap - Will the Production Transformation Sustain Productivity, Growth and Jobs?”. The Berkeley Roundtable on the International Economy (BRIE),
Working Paper, April https://brie.berkeley.edu/sites/default/files/escape4distribution.pdf

 Zysman, John, et. al., (2013). “Services with Everything: The ICT-enabled digital Transformation of services”, in Dan Breznitz and John Zysman (eds.), (2013). The Third Globalization: Can Wealthy
Nations Stay Rich in the Twenty-First Century? London: Oxford University Press.

https://www.wto.org/english/res_e/booksp_e/aid4tradeglobalvalue13_e.pdf
http://www.oecd.org/global-forum-productivity/events/Changing_structure_of_gvcs.pdf
http://www.oecd-ilibrary.org/docserver/download/cdb5de9b-en.pdf?expires=1509885227&id=id&accname=guest&checksum=EF88225C50741A063CDE12913554DFA4
http://www.oecd-ilibrary.org/science-and-technology/having-the-right-mix-the-role-of-skill-bundles-for-comparative-advantage-and-industry-performance-in-gvcs_892a4787-en
https://doi.org/10.1057/s41287-018-0149-0
http://www.oecd-ilibrary.org/docserver/download/d8da8760-en.pdf?expires=1519543272&id=id&accname=guest&checksum=231222E7795D8D7900E576A5436DE0B3
http://documents.worldbank.org/curated/en/440081499424129960/pdf/117290-WP-P157880-PUBLIC.pdf


I Program structure and research streams: Level I

Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 2: AI: cloud computing, big data, algorithmic models, and the Internet of Everything (cont’d)

 Acemoglu, Daron and Restrepo, Pascual, (2018). “Artificial Intelligence, Automation and Work”, National Bureau of Economic Research (NBER) Working Paper 24196
http://www.nber.org/papers/w24196.pdf

 Agrawal, Ajay, Joshua Gans and Avi Goldfarb, (2018). Prediction Machines: The Simple Economics of Artificial Intelligence. Boston, MA: Harvard Business Review Press.

 Brynjolfsson, Erik, and Andrew McAfee, (2017). “The Business of Artificial Intelligence”, Harvard Business Review, June 18 https://hbr.org/cover-story/2017/07/the-business-of-artificial-intelligence
 Brynjolfsson, Erik, Daniel Rock, Chad Syverson, (2017). “Artificial Intelligence and the Modern Productivity Paradox”, National Bureau of Economic Research (NBER)  Working Paper 14007  

http://www.nber.org/chapters/c14007.pdf

 European Commission, (2020). White Paper: On Artificial Intelligence – A European approach to excellence and trust https://ec.europa.eu/info/sites/info/files/commission-white-paper-artificial-
intelligence-feb2020_en.pdf

 Mayer-Schoenberger, Viktor, and Thomas Ramge, (2018). Reinventing Capitalism in the Age of Big Data. Published in Great Britain by John Murray Publishers; Bruce Schneier, (2015). Data and
Goliath: The Hidden Battles to Collect Your Data and Control Your World. New York: W. W. Norton & Company;

 Mayer-Schoenberger, Viktor, and Kenneth Neil Cukier, (2013). Big Data: A Revolution That Will Transform How We Live, Work and Think. London: John Murray Publishers.

 MIT Technology Review, (2016). “The Rise of Data Capital” http://files.technologyreview.com/whitepapers/MIT_Oracle+Report-
The_Rise_of_Data_Capital.pdf?_ga=2.90271832.337148018.1523530177-966176406.1523530177

 National Security Commission on Artificial Intelligence, (2021). Final Report https://www.nscai.gov/2021-final-report/

 OECD, (2016). The Internet of Things: Seizing the Benefits and Addressing the Challenges
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=DSTI/ICCP/CISP%282015%293/FINAL&docLanguage=En

 OECD, (2016). “Big Data: Bringing Competition Policy to the Digital Era”, https://one.oecd.org/document/DAF/COMP(2016)14/en/pdf

 O’Neil, Cathy, (2016). Weapons of Math Destruction: How Big Data Increases Inequality and Threatens Democracy. New York: Crown, a division of Penguin Random House LLC.

 Pasquale, Frank, (2015). The Black Box Society. The Secret Algorithms That Control Money and Information. Cambridge, MA: Harvard College.

 Pew Research Centre, (2014). “The Internet of Things Will Thrive by 2025” http://www.pewinternet.org/2014/05/14/internet-of-things

 Ruparelia, Nayan (2016). Cloud Computing. Cambridge, Massachusetts: The MIT Press.

 Porter E. Michael, and James E. Heppelmann, (2014). “How Smart, Connected Products Are Transforming Competition”, Harvard Business Review https://hbr.org/2014/11/how-smart-connected-
products-are-transforming-competition

http://www.nber.org/papers/w24196.pdf
https://hbr.org/cover-story/2017/07/the-business-of-artificial-intelligence
http://www.nber.org/chapters/c14007.pdf
https://ec.europa.eu/info/sites/info/files/commission-white-paper-artificial-intelligence-feb2020_en.pdf
http://files.technologyreview.com/whitepapers/MIT_Oracle+Report-The_Rise_of_Data_Capital.pdf?_ga=2.90271832.337148018.1523530177-966176406.1523530177
https://www.nscai.gov/2021-final-report/
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=DSTI/ICCP/CISP(2015)3/FINAL&docLanguage=En
https://one.oecd.org/document/DAF/COMP(2016)14/en/pdf
http://www.pewinternet.org/2014/05/14/internet-of-things
https://hbr.org/2014/11/how-smart-connected-products-are-transforming-competition


I Program structure and research streams: Level I

Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 2: AI: cloud computing, big data, algorithmic models, and the Internet of Everything (cont’d)

 TEKES, (2014). “The Industrial Internet: Robotics, Automation and the Future of Manufacturing”
https://www.tekes.fi/globalassets/julkaisut/cm_the_industrial_internet_automation_robotics_and_the_future_of_manufacturing_v13.pdf

 World Economic Forum, (2015). Industrial Internet of Things: Unleashing the Potential of Connected Products and Services. Geneva: World Economic Forum
http://www3.weforum.org/docs/WEFUSA_IndustrialInternet_Report2015.pdf

https://www.tekes.fi/globalassets/julkaisut/cm_the_industrial_internet_automation_robotics_and_the_future_of_manufacturing_v13.pdf
http://www3.weforum.org/docs/WEFUSA_IndustrialInternet_Report2015.pdf


Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 3: The platform economy, its typology and economic specificity (research stream: types of platforms, e.g., transaction, innovation, integrated and
investment platforms, direct and indirect network effects, two-sided networks and the economics of multisided platforms).

Research stream

 Andrews, Dan Chiara Criscuolo and Peter Gal, (2016). The Global Productivity Slowdown, technology Divergence and Public Policy: A Firm-level Perspective. OECD Background Paper
https://www.oecd.org/global-forum productivity/events/GP_Slowdown_Technology_Divergence_and_Public_Policy_Final_after_conference_26_July.pdf

 Burrows, Peter, (2018). “How the AI cloud could produce the richest companies ever”, MIT Technology Review, March 22 https://www.technologyreview.com/s/610554/how-the-ai-cloud-could-
produce-the-richest-companies-ever/?utm_source=marketing&utm_medium=email&utm_content=engagement&utm_campaign=site_visitor.unpaid.engagement

 Davis, F. Gerald, and Suntae Kim, (2015). “Fiancialization of the economy”, Annual Review of Sociology, 41: 203–21
http://webuser.bus.umich.edu/gfdavis/Papers/Davis_Kim_financialization_revised.pdf

 European Parliament, (2017). Report on online platforms and the digital single market http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A8-2017-
0204+0+DOC+PDF+V0//EN

 Evans, S. David and Richard Schmalensee. (2016). Matchmakers: The New Economics of Multisided Platforms. Boston, MA: Harvard Business Review Press.

 Evans, C. Peter and Annabelle Gawer, (2016). The Rise of the Platform Enterprise: A Global Survey. New York: The Center for Global Enterprise http://www.thecge.net/wp-
content/uploads/2016/01/PDF-WEB-Platform-Survey_01_12.pdf

 Haldane G. Andrew, (2016). “The Costs of Short-termism”, in Michael Jacobs and Mariana Mazzucato (eds.), (2016). Rethinking Capitalism: Economics and Policy for Sustainable and Inclusive Growth.
West Sussex, UK: John Wiley & Sons Ltd.

 Haskel, Jonathan and Stian Westlake, (2018). Capitalism Without Capital: The Rise of the Intangible Economy. Princeton, N.J.: Princeton University Press.

 Kenney, Martin and John Zysman, (2016). “The Rise of the Platform Economy”, The Berkeley Roundtable on the International Economy (BRIE), Working Paper, http://www.brie.berkeley.edu/wp-
content/uploads/2015/02/Kenney-Zysman-The-Rise-of-the-Platform-Economy-Spring-2016-ISTx.pdf

 Lazonick, William, (2014). “Profits without Prosperity”, Harvard Business Review https://hbr.org/2014/09/profits-without-prosperity

 Llewellyn, D. W. Thomas, Erkko Autio and David M. Gann, (2014). “Architectural Leverage: Putting Platforms in Context”, Academy of Management Perspectives, 28(2): 198–219
http://psi.apptitude.io/wp-content/uploads/2013/04/Thomas_Autio_Gann_AoMP_published.pdf

 Mazzucato, Mariana, (2016). The Value of Everything: Making and Taking in the Global Economy. New York: Hachette Book Group.

I Program structure and research streams: Level I

https://www.oecd.org/global-forum-productivity/events/GP_Slowdown_Technology_Divergence_and_Public_Policy_Final_after_conference_26_July.pdf
https://www.technologyreview.com/s/610554/how-the-ai-cloud-could-produce-the-richest-companies-ever/?utm_source=marketing&utm_medium=email&utm_content=engagement&utm_campaign=site_visitor.unpaid.engagement
http://webuser.bus.umich.edu/gfdavis/Papers/Davis_Kim_financialization_revised.pdf
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A8-2017-0204+0+DOC+PDF+V0//EN
http://www.thecge.net/wp-content/uploads/2016/01/PDF-WEB-Platform-Survey_01_12.pdf
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/Kenney-Zysman-The-Rise-of-the-Platform-Economy-Spring-2016-ISTx.pdf
https://hbr.org/2014/09/profits-without-prosperity
http://psi.apptitude.io/wp-content/uploads/2013/04/Thomas_Autio_Gann_AoMP_published.pdf


Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 3: The platform economy, its typology and economic specificity (cont’d)

 McAfee, Andrew and Erik Brynjolfsson, (2017). Machine, Platform, Crowd: Harnessing Our Digital Future. New York: W. W. Norton & Company.

 Neufeind, Max, Jacqueline O’Reilly, and Florian Ranft (eds.), (2018). Work in the Digital Age: Challenges of the Fourth Industrial Revolution. Policy Network https://policynetwork.org/wp-
content/uploads/2018/06/Work-in-the-Digital-Age.pdf

 Parker, G. Geoffrey, Marshall W. Van Alstyne, Sangeet Paul Choudary, (2016). Platform Revolution: How Networked Markets Are Transforming the Economy and How to Make Them Work for You.
New York: W. W. Norton & Company.

 Scholz, Trebor, (2016). Platform Cooperativism: Challenging the Sharing Economy. New York: Rosa Luxembourg Stiftung http://www.rosalux-nyc.org/wp-
content/files_mf/scholz_platformcoop_5.9.2016.pdf

 Srnicek, Nick, (2017). Platform Capitalism. Cambridge, UK: Polity Press.

 Taplin, Jonathan, (2017). Move Fast and Break Things. How Facebook, Google and Amazon Cornered Culture and Undermined Democracy. New York: Little, Brown and Company

 Tyson, Laura and Michael Spence (2017). “Exploring the Effects of Technology on Income and Wealth Inequality”, in Heather Boushey, J. Bradford Delong, and Marshall Steinbaum, (2017). After
Piketty. The Agenda for Economics and Inequality. Cambridge MA: Harvard University Press.

 Van Alstyne, W. Marshall and Michael Schrage, (2016). “The Best Platforms Are More Than Matchmakers”, Harvard Business Review, August 02 https://hbr.org/2016/08/the-best-platforms-are-
more-than-matchmakers

 Van Alstyne, W. Marshall and Geoffrey G. Parker and Sangeet Paul Choudary, (2016). “Pipelines, Platforms and the New Rules of Strategy”, Harvard Business Review,
https://hbr.org/2016/04/pipelines-platforms-and-the-new-rules-of-strategy

 Weil, David, (2018). “Why We Should Worry About Monopsony”, Institute for New Economic Thinking, September 2 https://www.ineteconomics.org/perspectives/blog/why-we-should-worry-about-
monopsony

I Program structure and research streams: Level I

https://policynetwork.org/wp-content/uploads/2018/06/Work-in-the-Digital-Age.pdf
http://www.rosalux-nyc.org/wp-content/files_mf/scholz_platformcoop_5.9.2016.pdf
https://hbr.org/2016/08/the-best-platforms-are-more-than-matchmakers
https://hbr.org/2016/04/pipelines-platforms-and-the-new-rules-of-strategy
https://www.ineteconomics.org/perspectives/blog/why-we-should-worry-about-monopsony


Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 4. The platform economy business models (research stream: transitions from product-centricity to platforms, from value chains to ecosystems,
from physical assets to digital and intangible assets and innovation capital, from ‘labor-heavy’ to ‘labor-light’ etc., structure of business models
and their variations, e.g., asset-heavy, mixed, asset-light).

Research stream

 Accenture, (2016). Technology Vision – Platform Economy: Technology-driven business model innovation from the outside in https://www.accenture.com/fr-fr/_acnmedia/PDF-2/Accenture-Platform-
Economy-Technology-Vision-2016-france.pdf

 Andrews, Dan, Chiara Criscuolo and Peter Gal, (2016). The Global Productivity Slowdown, technology Divergence and Public Policy: A Firm-level Perspective. OECD Background Paper
https://www.oecd.org/global-forum productivity/events/GP_Slowdown_Technology_Divergence_and_Public_Policy_Final_after_conference_26_July.pdf

 Burrows, Peter, (2018). “How the AI cloud could produce the richest companies ever”, MIT Technology Review, March 22 https://www.technologyreview.com/s/610554/how-the-ai-cloud-could-
produce-the-richest-companies-ever/?utm_source=marketing&utm_medium=email&utm_content=engagement&utm_campaign=site_visitor.unpaid.engagement

 Davis, F. Gerald, (2009). Managed by the Markets: How Finance Re-Shaped America. New York: Oxford University Press.

 Davis, F. Gerald and Suntae Kim, (2015). “Fiancialization of the economy”, Annual Review of Sociology, 41: 203–21
http://webuser.bus.umich.edu/gfdavis/Papers/Davis_Kim_financialization_revised.pdf

 Evans, S. David and Richard Schmalensee. (2016). Matchmakers: The New Economics of Multisided Platforms. Boston, MA: Harvard Business Review Press;

 Evans, C. Peter and Annabelle Gawer, (2016). The Rise of the Platform Enterprise: A Global Survey. New York: The Center for Global Enterprise http://www.thecge.net/wp-
content/uploads/2016/01/PDF-WEB-Platform-Survey_01_12.pdf

 Haskel, Jonathan and Stian Westlake, (2018). Capitalism Without Capital: The Rise of the Intangible Economy. Princeton, N.J.: Princeton University Press.

 Kenney, Martin and John Zysman, (2016). “The Rise of the Platform Economy”, The Berkeley Roundtable on the International Economy (BRIE), Working Paper, http://www.brie.berkeley.edu/wp-
content/uploads/2015/02/Kenney-Zysman-The-Rise-of-the-Platform-Economy-Spring-2016-ISTx.pdf

 Lazonick, William, (2014). “Profits without Prosperity”, Harvard Business Review https://hbr.org/2014/09/profits-without-prosperity

 Lazonick, William, (2009). “The New Economy Business Model and the Crisis of U.S. Capitalism”, Capitalism and Society: Vol. 4: Iss. 2, Article 4. DOI: 10.2202/1932-0213.1054

 Mazzucato, Mariana, (2016). The Value of Everything: Making and Taking in the Global Economy. New York: Hachette Book Group.

I Program structure and research streams: Level I

https://www.accenture.com/fr-fr/_acnmedia/PDF-2/Accenture-Platform-Economy-Technology-Vision-2016-france.pdf
https://www.oecd.org/global-forum-productivity/events/GP_Slowdown_Technology_Divergence_and_Public_Policy_Final_after_conference_26_July.pdf
https://www.technologyreview.com/s/610554/how-the-ai-cloud-could-produce-the-richest-companies-ever/?utm_source=marketing&utm_medium=email&utm_content=engagement&utm_campaign=site_visitor.unpaid.engagement
http://webuser.bus.umich.edu/gfdavis/Papers/Davis_Kim_financialization_revised.pdf
http://www.thecge.net/wp-content/uploads/2016/01/PDF-WEB-Platform-Survey_01_12.pdf
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/Kenney-Zysman-The-Rise-of-the-Platform-Economy-Spring-2016-ISTx.pdf
https://hbr.org/2014/09/profits-without-prosperity


Level I: Micro-level: Industry 4.0 in the level of the firm, functions and phases of production:

 I. 4. The platform economy business models (cont’d)

 McAfee, Andrew and Erik Brynjolfsson, (2017). Machine, Platform, Crowd: Harnessing Our Digital Future. New York: W. W. Norton & Company.

 Neufeind, Max, Jacqueline O’Reilly, and Florian Ranft (eds.), (2018). Work in the Digital Age: Challenges of the Fourth Industrial Revolution. Policy Network https://policynetwork.org/wp-
content/uploads/2018/06/Work-in-the-Digital-Age.pdf

 Parker, G. Geoffrey, Marshall W. Van Alstyne, Sangeet Paul Choudary, (2016). Platform Revolution: How Networked Markets Are Transforming the Economy and How to Make Them Work for You.
New York: W. W. Norton & Company.

 Schmalensee, Richard, (2014). “An Instant Classic: Rochet & Tirole, Platform Competition in Two-Sided Markets” http://www.globaleconomicsgroup.com/wp-
content/uploads/2015/02/Autumn2014Schmalensee.pdf

 Srnicek, Nick (2017). Platform Capitalism. Cambridge, UK: Polity Press; European Parliament, (2017). Report on online platforms and the digital single market
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A8-2017-0204+0+DOC+PDF+V0//EN

 Taplin, Jonathan, (2017). Move Fast and Break Things. How Facebook, Google and Amazon Cornered Culture and Undermined Democracy. New York: Little, Brown and Company.

 Van Alstyne, W. Marshall and Michael Schrage, (2016). “The Best Platforms Are More Than Matchmakers”, Harvard Business Review, August 02 https://hbr.org/2016/08/the-best-platforms-are-
more-than-matchmakers

 Van Alstyne, W. Marshall, Geoffrey G. Parker and Sangeet Paul Choudary, (2016). “Pipelines, Platforms and the New Rules of Strategy”, Harvard Business Review, https://hbr.org/2016/04/pipelines-
platforms-and-the-new-rules-of-strategy

I Program structure and research streams: Level I

https://policynetwork.org/wp-content/uploads/2018/06/Work-in-the-Digital-Age.pdf
http://www.globaleconomicsgroup.com/wp-content/uploads/2015/02/Autumn2014Schmalensee.pdf
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A8-2017-0204+0+DOC+PDF+V0//EN
https://hbr.org/2016/08/the-best-platforms-are-more-than-matchmakers
https://hbr.org/2016/04/pipelines-platforms-and-the-new-rules-of-strategy


I Program structure and research streams: Level II

Level II: Meso-level: Industry 4.0 on the level of regions and regional innovation ecosystems:

 II. 1. Centralization vs. decentralization in Industry 4.0 (research stream: the dynamics of centralization vs. decentralization of economic capacities;
management challenges in the context of existing as well as emerging industries and the regional business ecosystems in which they operate);

 II. 2. The changing economic geography and its implications for regional economic ecosystems (research stream: the dynamics of concentration of
economic capacities few economic centers and the implications for management in regional business ecosystems (e.g., clusters etc.);

 II. 3. Commoditization and “smart specialization” (research stream: Industry 4.0 and the reinforcement of dynamics of commoditization of business
value propositions and business attractiveness of regional economic ecosystems, critical review of “smart specialization” theory and strategies
especially concerning the ability of such strategies to provide a sustainable counterweight to the spatial centralization and commoditization that
leading research identifies as key characteristics of Industry 4.0).

 II. 4. Symbiotic vs. parasitic ecosystems (research stream: critical perspectives on ‘smart specialization’ and ‘open innovation’ [production vs.
extraction of value], different systems of financing innovation and sustainable development).



Level II: Meso-level II: Industry 4.0 in the level of regions and regional innovation ecosystems:

 II. 1. Centralization vs. decentralization in Industry 4.0 (research stream: the dynamics of centralization vs. decentralization of economic capacities;
management challenges in the context of existing as well as emerging industries and the regional business ecosystems in which they operate).

Research stream

 Candelon, François, Martin Reeves and Daniel Wu, (2018). “18 of the Top Twenty Tech Companies Are in the Western U.S. and Eastern China. Can Anywhere Else Catch Up?”, Harvard Business
Review, May 03 https://hbr.org/2018/05/18-of-the-top-20-tech-companies-are-in-the-western-u-s-and-eastern-china-can-anywhere-else-catch-up

 Mikko Dufva, Raija Koivisto, Leena Ilmola-Sheppard, and Seija Junno, (2017). “Anticipating Alternative Futures for
the Platform Economy”, Technology Innovation Management Review, September 2017, Volume 7, Issue 9 https://timreview.ca/article/1102

 European Committee of the Regions, (2017). Labor Mobility and Local and Regional Authorities: benefits, challenges and solutions
https://cor.europa.eu/en/documentation/studies/Documents/Labour%20mobility%20and%20Local%20and%20Regional%20Authorities%20-
%20Benefits,%20challenges%20and%20solutions/Labour-mobility.pdf

 European Committee of the Regions, (2017). The Future of Industry in Europe
https://cor.europa.eu/en/documentation/studies/Documents/The%20future%20of%20industry%20in%20Europe/future-of-industry.pdf

 European Parliament, (2017). Report on online platforms and the digital single market http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A8-2017-
0204+0+DOC+PDF+V0//EN

 Glaeser, Edward (2011). Triumph of the City. London: Pan Macmillan.

 Hartmann, D., M. R. Guevara, C. Jara-Figueroa, M. Aristaran, and C. A. Hidalgo, (2016). “Linking Economic Complexity, Institutions and Income Inequality”,
https://arxiv.org/ftp/arxiv/papers/1505/1505.07907.pdf

 Haskel, Jonathan and Stian Westlake, (2018). Capitalism Without Capital: The Rise of the Intangible Economy. Princeton, N.J.: Princeton University Press.

 Lanier, Jaron, (2014). Who Owns the Future? London: Penguin Books;

 Muro, Mark, Robert Maxim, and Jacob Whiton, (2019). Automation and Artificial Intelligence. How machines are affecting People and Places. Brookings Metropolitan Policy Program.
https://www.brookings.edu/wp-content/uploads/2019/01/2019.01_BrookingsMetro_Automation-AI_Report_Muro-Maxim-Whiton-FINAL-version.pdf

 Pisani-Ferry, Jean, (2019). “Farewell, Flat World”, Project Syndicate, July 1 https://www.project-syndicate.org/commentary/digital-economy-fuels-geopolitical-competition-by-jean-pisani-ferry-2019-
07

I Program structure and research streams: Level II

https://hbr.org/2018/05/18-of-the-top-20-tech-companies-are-in-the-western-u-s-and-eastern-china-can-anywhere-else-catch-up
https://timreview.ca/article/1102
https://cor.europa.eu/en/documentation/studies/Documents/Labour%20mobility%20and%20Local%20and%20Regional%20Authorities%20-%20Benefits,%20challenges%20and%20solutions/Labour-mobility.pdf
https://cor.europa.eu/en/documentation/studies/Documents/The%20future%20of%20industry%20in%20Europe/future-of-industry.pdf
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPORT+A8-2017-0204+0+DOC+PDF+V0//EN
https://arxiv.org/ftp/arxiv/papers/1505/1505.07907.pdf
https://www.brookings.edu/wp-content/uploads/2019/01/2019.01_BrookingsMetro_Automation-AI_Report_Muro-Maxim-Whiton-FINAL-version.pdf
https://www.project-syndicate.org/commentary/digital-economy-fuels-geopolitical-competition-by-jean-pisani-ferry-2019-07


Level II: Meso-level II: Industry 4.0 in the level of regions and regional innovation ecosystems:

 II. 1. Centralization vs. decentralization in Industry 4.0 (cont’d)

 Ross, Alec, (2016). The Industries of the Future. New York: Simon & Shuster

 Schiller, Dan, (2014). Digital Depression. Information Technology and Economic Crisis. Chicago: University of Illinois Press.

 World Bank Group, (2018). Trouble in the Making? The Future of Manufacturing-Led Development https://www.worldbank.org/en/topic/competitiveness/publication/trouble-in-the-making-the-
future-of-manufacturing-led-development

I Program structure and research streams: Level II

https://www.worldbank.org/en/topic/competitiveness/publication/trouble-in-the-making-the-future-of-manufacturing-led-development


Level II: Meso-level II: Industry 4.0 in the level of regions and regional innovation ecosystems:

 II. 2. The changing economic geography and its implications for regional economic ecosystems (research stream: the dynamics of concentration of
economic capacities few economic centers and the implications for management in regional business ecosystems (e.g., clusters etc.).

Research stream

 Austin, Benjamin, Edward Glaeser, and Lawrence Summers, (2018). Jobs for the Heartland: Place-Based Policies in 21st-Century America https://www.brookings.edu/wp-
content/uploads/2018/03/AustinEtAl_Text.pdf

 Blum, Andrew, (2012). Tubes. Behind the Scenes at the Internet. London: Penguin Books; European Committee of the Regions, (2017). Labor Mobility and Local and Regional Authorities: benefits,
challenges and solutions https://cor.europa.eu/en/documentation/studies/Documents/Labour%20mobility%20and%20Local%20and%20Regional%20Authorities%20-
%20Benefits,%20challenges%20and%20solutions/Labour-mobility.pdf

 The Brookings Institution, (2015). America’s Advanced Industries: What They Are, Where They Are, and Why They Matter https://www.brookings.edu/wp-
content/uploads/2015/02/AdvancedIndustry_FinalFeb2lores-1.pdf

 Florida, Richard, (2017). The New Urban Crisis. How Our Cities Are Increasing Inequality, Deepening Segregation, and Failing the Middle Class – And What We Can Do About It. New York: Basic Books.

 Hausmann, Ricardo, César A. Hidalgo, Sebastián Bustos, Michele Coscia, Alexander Simoes, and Muhammed A. Yildirim, (2013). The Atlas of Economic Complexity: Mapping Paths to Prosperity. New
Hampshire: Puritan Press.

 Kattz, Bruce and Julie Wagner, (2014). “The Rise of Innovation Districts: A New Geography of Innovation in America”, Brookings, May https://www.brookings.edu/wp-
content/uploads/2016/07/InnovationDistricts1.pdf

 McKinsey Global Institute, (2019). The Future of Work in America: People and places, today and tomorrow.
https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/Future%20of%20Organizations/The%20future%20of%20work%20in%20America%20People%20and%20places%20today%20an
d%20tomorrow/The-Future-of-Work-in-America-Full-Report.ashx

 McKinsey Global Institute, (2018). “Notes from the Frontier: Modeling the Impact of AI on the World Economy”, Discussion Paper, September
https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/Artificial%20Intelligence/Notes%20from%20the%20frontier%20Modeling%20the%20impact%20of%20AI%20on%20the%20wor
ld%20economy/MGI-Notes-from-the-frontier-Modeling-the-impact-of-AI-on-the-world-economy-September-2018.ashx

 Mellander, Charlotta, Richard Florida, Bjorn T. Asheim and Meric Gertler (eds.), (2014). The Creative Class Goes Global. New York: Routledge.

 Moretti, Enrico, (2012). The New Geography of Jobs. New York: Mariner Books.

 Morgan R. Frank et. al. (2017). Small cities face great impact from automation, https://arxiv.org/pdf/1705.05875.pdf

I Program structure and research streams: Level II

https://www.brookings.edu/wp-content/uploads/2018/03/AustinEtAl_Text.pdf
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https://arxiv.org/pdf/1705.05875.pdf


Level II: Meso-level II: Industry 4.0 in the level of regions and regional innovation ecosystems:

 II. 2. The changing economic geography and its implications for regional economic ecosystems (cont’d)

 Institute for Urban Strategies – The Mori Memorial Foundation, (2017). Global Power City Index 2017 http://www.mori-m-foundation.or.jp/pdf/GPCI2017_en.pdf

 Muro, Mark, Robert Maxim, and Jacob Whiton, (2019). Automation and Artificial Intelligence. How machines are affecting People and Places. Brookings Metropolitan Policy Program.
https://www.brookings.edu/wp-content/uploads/2019/01/2019.01_BrookingsMetro_Automation-AI_Report_Muro-Maxim-Whiton-FINAL-version.pdf

 Tyson, Laura and Susan Lund, (2019). “America’s Uneven Future of Work”, Project Syndicate, September 3 https://www.project-syndicate.org/commentary/occupational-demographic-and-
geographic-disparities-in-job-displacement-by-laura-tyson-and-susan-lund-2019-09
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Level II: Meso-level II: Industry 4.0 in the level of regions and regional innovation ecosystems:

 II. 3. Commoditization and “smart specialization” (research stream: Industry 4.0 and the reinforcement of dynamics of commoditization of business
value propositions and business attractiveness of regional economic ecosystems, critical review of “smart specialization” theory and strategies
especially concerning the ability of such strategies to provide a sustainable counterweight to the spatial centralization and commoditization that
leading research identifies as key characteristics of Industry 4.0).

Research stream

 Benneworth, P. and A. Dassen (2011), “Strengthening Global-Local Connectivity in Regional Innovation Strategies: Implications for Regional Innovation Policy”, OECD Regional Development Working
Papers, 2011/01, OECD Publishing http://dx.doi.org/10.1787/5kgc6d80nns4-en

 Committee of the Regions, (2016). Regional Innovation Ecosystems: Learning for the EU’s Cities and Regions. http://cor.europa.eu/en/documentation/brochures/Documents/Regional-innovation-
ecosystems/Regional-innovation-ecosystems.PDF?utm_source=Twitter&utm_medium=Post1&utm_campaign=BookPromotion

 European Commission, (2018). Skills for Smart Industrial Specialization and Digital Transformation https://op.europa.eu/en/publication-detail/-/publication/21a549e7-05c8-11ea-8c1f-
01aa75ed71a1/language-en

 European Commission, (2010). Europe 2020 Flagship Initiative: Innovation Union. Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions https://ec.europa.eu/research/innovation-union/pdf/innovation-union-communication_en.pdf

 Foray, Dominique, Paul A. David and Bronwyn Hall, “Smart Specialisation – The Concept” Knowledge Economists Policy Brief n° 9, June 2009.

 McCann, Philip and Raquel Ortega-Argilés, (2011). “Smart Specialisation, Regional Growth and Applications to EU Cohesion Policy”, Economic Geography Working Paper 2011: Faculty of Spatial
Sciences, University of Groningen, 2011.

 Morgan R. Frank et. al. (2017). Small cities face great impact from automation, https://arxiv.org/pdf/1705.05875.pdf

 OECD, (2013). Innovation-driven Growth in Regions: The Role of Smart Specialisation. Paris: OECD Publications https://www.oecd.org/innovation/inno/smart-specialisation.pdf

 Zysman, John (2014). “Escape from the Commodity Trap - Will the Production Transformation Sustain Productivity, Growth and Jobs?”. The Berkeley Roundtable on the International Economy (BRIE),
Working Paper, April http://brie.berkeley.edu/publications/Escape4Distribution.pdf
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Level II: Meso-level II: Industry 4.0 in the level of regions and regional innovation ecosystems:

 II. 4. Symbiotic vs. parasitic ecosystems (research stream: critical perspectives on ‘smart specialization’ and ‘open innovation’ [production vs.
extraction of value], different systems of financing innovation and sustainable development).

Research stream

 Block, Fred and Matthew R. Keller (eds.), (2014). “Where Do Innovations Come From? Transformations in the U.S. National Innovation System 1970-2006”, The Information Technology & Innovation
Foundation https://www.itif.org/files/Where_do_innovations_come_from.pdf

 Chesbrough, W. Henry and Sabine Brunswicker, (2013). Managing Open Innovation in Large Firms. Fraunhofer Verlag. http://openinnovation.berkeley.edu/managing-open-innovation-survey-
report.pdf

 Chesbrough, W. Henry, (2011). “Bringing Open Innovation to Services”. MIT Sloan Management Review, Vol. 52., No.2. http://sloanreview.mit.edu/article/the-era-of-open-innovation/

 Chesbrough, W. Henry and Melissa M. Appleyard. (2007). “Open Innovation and Strategy”. California Management Review Vol. 50, No. 1
http://cms.sem.tsinghua.edu.cn/semcms/res_base/semcms_com_www/upload/home/store/2008/7/3/2960.pdf

 European Parliament, (2015). Amendments adopted by the European Parliament on 8 July 2015 on the proposal for a directive of the European Parliament and of the Council amending Directive
2007/36/EC as regards the encouragement of long-term shareholder engagement and Directive 2013/34/EU as regards certain elements of the corporate governance statement (COM(2014)0213 –
C7-0147/2014 – 2014/0121(COD)) http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+TA+P8-TA-2015-0257+0+DOC+PDF+V0//EN

 Jones, A. Gareth, (2017). “The Geographies of Capital in the Twenty-First Century: Inequality, Political Economy and Space”, in Heather Boushey, J. Bradford Delong, and Marshall Steinbaum, (2017).
After Piketty. The Agenda for Economics and Inequality. Cambridge MA: Harvard University Press.

 Mazzucato, Mariana, (2018). “Who Really Creates Value in an Economy?”, Project Syndicate, September 11 https://www.project-syndicate.org/commentary/economy-value-private-public-
investment-by-mariana-mazzucato-2018-09

 Mazzucato, Mariana, (2013). The Entrepreneurial State: Debunking Private vs. Private Sector Myths. London: Anthem Press.

 Mazzucato, Mariana, (2016). The Value of Everything: Making and Taking in the Global Economy. New York: Hachette Book Group.

 Mazzucato, Mariana, (2016). “Innovation, the State and Patient Capital”, in Michael Jacobs and Mariana Mazzucato (eds.), (2016). Rethinking Capitalism: Economics and Policy for Sustainable and
Inclusive Growth. West Sussex, UK: John Wiley & Sons Ltd.

 Summers, H. Lawrence and Ed Balls, (2015). Report on the Commission for Inclusive Prosperity. Center for American Progress https://cdn.americanprogress.org/wp-content/uploads/2015/01/IPC-
PDF-full.pdf

 Tyson, Laura and Lenny Mendonca, (2015). “Beyond Silicon Valley”, Project Syndicate https://www.project-syndicate.org/commentary/entrepreneur-job-creation-by-laura-tyson-and-lenny-
mendonca-2015-04
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I Program structure and research streams: Level III

Level III: Macro-level: Industry 4.0 on the level of governance, policy, regulation and sustainability:

 III. 1. Comparative readiness for Industry 4.0: assessment and measurement methodologies (research stream: emphasis on how countries across
the EU and internationally respond to the management and policy challenges presented by Industry 4.0 and their strategies to leverage production
as a national capability. It is proposed to build on the work of the Industry 4.0 readiness assessment undertaken by the World Economic Forum by
applying and elaborating on the Readiness Diagnostic Model Framework (focusing on two main components: structure of production, and drivers
of production);

 III. 2. The future of work: Industry 4.0 skillsets (research stream: skillset requirements of Industry 4.0, comparative vulnerability of skills and
occupational profiles to obsolescence due to Industry 4.0 and automation, the design of work processes and workplaces, skills and training needs
at firm level, role of migration and expat communities in assisting Industry 4.0 processes, human resources management);

 III. 3. Industry 4.0 and social sustainability: the challenges of rising inequality and the threat of social exclusion (research stream: increasing levels of
inequality within firms and society and its management challenges for Industry 4.0. initiatives, social exclusion and segregation by income,
education, and class);

 III. 4. Governance: regulation, innovation and sustainability (research stream: competition and anti-trust regulation, the emerging challenges of
monopoly and monopsony, labor and consumer protection; global governance regarding big data and the platform economy, social accountability
and legal compliance (e.g., GDPR), the emerging inter-state tensions regarding the collection, storage and uses of data, the circular economy and
sustainability).



Level III: Macro-level II: Industry 4.0 in the level of governance, policy, regulation and sustainability:

 III. 1. Comparative readiness for Industry 4.0: assessment and measurement methodologies (research stream: emphasis on how countries across
the EU and internationally respond to the management and policy challenges presented by Industry 4.0 and their strategies to leverage production
as a national capability. It is proposed to build on the work of the Industry 4.0 readiness assessment undertaken by the World Economic Forum by
applying and elaborating on the Readiness Diagnostic Model Framework (focusing on two main components: structure of production, and drivers
of production).

Research stream

 Berins Collier, Ruth, (2015). “The High-Tech Economy, Work, and Democracy 2.0: A Research Agenda”, University of California Berkley: Institute for Research on Labor and Employment (IRLE), IRLE
Working Paper #114-15 http://irle.berkeley.edu/files/2015/The-High-Tech-Economy-Work-and-Democracy-2.0.pdf

 Deloitte, (2018). The Fourth Industrial Revolution is here – are you ready? https://www2.deloitte.com/content/dam/insights/us/articles/4364_Industry4-0_Are-you-ready/4364_Industry4-0_Are-you-
ready_Report.pdf

 The Economist Intelligence Unit, (2018). The Automation Readiness Index: Who is Ready for the Coming Wave of Automation? http://www.automationreadiness.eiu.com/static/download/PDF.pdf

 European Commission – Digital Transformation Monitor, (2017). Key lessons from national Industry 4.0 initiatives in Europe https://ec.europa.eu/growth/tools-
databases/dem/monitor/sites/default/files/DTM_Policy%20initiative%20comparison%20v1.pdf

 European Committee of the Regions, (2017). The Future of Industry in Europe
https://cor.europa.eu/en/documentation/studies/Documents/The%20future%20of%20industry%20in%20Europe/future-of-industry.pdf

 European Committee of the Regions, (2017). Labor Mobility and Local and Regional Authorities: benefits, challenges and solutions
https://cor.europa.eu/en/documentation/studies/Documents/Labour%20mobility%20and%20Local%20and%20Regional%20Authorities%20-
%20Benefits,%20challenges%20and%20solutions/Labour-mobility.pdf

 The European Files, (2017). Industry 4.0: The New Industrial Revolution for Europe https://www.europeanfiles.eu/magazine/industry-4-new-industrial-revolution

 European Parliament – Directorate General for Internal Policies, (2016). Industry 4.0 http://www.europarl.europa.eu/RegData/etudes/STUD/2016/570007/IPOL_STU(2016)570007_EN.pdf

 Floridi, Luciano, (2014). The 4th Revolution: How the Infosphere is Reshaping Human Reality. Oxford: Oxford University Press.

 ICOM – Institute for Competitiveness, (2017). Thinking the Future of European Industry: Digitalization, Industry 4., and the Role of EU and National Policies https://www.innovationpost.it/wp-
content/uploads/2017/09/170905153148.pdf
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Level III: Macro-level II: Industry 4.0 in the level of governance, policy, regulation and sustainability:

 III. 1. Comparative readiness for Industry 4.0: assessment and measurement methodologies (cont’d)

 IMPULS, (2015). Indusrtie 4.0 Readiness https://industrie40.vdma.org/documents/4214230/26342484/Industrie_40_Readiness_Study_1529498007918.pdf/0b5fd521-9ee2-2de0-f377-
93bdd01ed1c8

 International Institute for Product and Service Innovation – University of Warwick, An Industry 4 readiness assessment tool
https://warwick.ac.uk/fac/sci/wmg/research/scip/industry4report/final_version_of_i4_report_for_use_on_websites.pdf

 Kagermann, Henning, Reiner Anderl, Jürge Gausemeier, Günther Schuh, and Wolfgang Wahlster, (2016). Industrie 4.0 in a Global Context: Strategies for Cooperation with International Partners
https://www.plattform-i40.de/I40/Redaktion/EN/Downloads/Publikation/industrie-40-in-a-global-context.pdf?__blob=publicationFile&v=1

 OECD, (2017). The Next Production Revolution: Implications for Governments and Business. Paris: OECD Publishing http://espas.eu/orbis/sites/default/files/generated/document/en/9217031e.pdf

 Singapore Economic Development Board, (2018). The Singapore Smart Industry Readiness Index https://www.gov.sg/~/sgpcmedia/media_releases/edb/press_release/P-20171113-
1/attachment/The%20Singapore%20Smart%20Industry%20Readiness%20Index%20-%20Whitepaper_final.pdf

 WMG The University of Warwick, (2018). An Industry 4 readiness assessment tool https://warwick.ac.uk/fac/sci/wmg/research/scip/industry4report/

 World Bank Group, (2020). Doing Business 2020. Comparing Business Regulation in 190 Economies. https://openknowledge.worldbank.org/bitstream/handle/10986/32436/9781464814402.pdf

 World Economic Forum, (2018). Readiness for the Future of Production Report 2018 http://www3.weforum.org/docs/FOP_Readiness_Report_2018.pdf

 World Economic Forum, (2018). The Global Competitiveness Report 2018 http://www3.weforum.org/docs/GCR2018/05FullReport/TheGlobalCompetitivenessReport2018.pdf
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Level III: Macro-level II: Industry 4.0 in the level of governance, policy, regulation and sustainability:

 III. 2. The future of work: Industry 4.0 skillsets (research stream: skillset requirements of Industry 4.0, comparative vulnerability of skills and
occupational profiles to obsolescence due to Industry 4.0 and automation, the design of work processes and workplaces, skills and training needs
at firm level, role of migration and expat communities in assisting Industry 4.0 processes, human resources management).

Research stream

 Acemoglu, Daron and Pascual Restrepo, (2017). “The Race Between Man and Machine: Implications of Technology for Growth, Factor Shares and Employment”
https://economics.mit.edu/files/14458

 Arntz, M., T. Gregory and U. Zierahn (2016), “The Risk of Automation for Jobs in OECD Countries: A Comparative Analysis”, OECD Social, Employment and Migration Working Papers, No. 189, OECD
Publishing, Paris https://www.oecd-ilibrary.org/docserver/5jlz9h56dvq7-en.pdf?expires=1525079912&id=id&accname=guest&checksum=FC08EEB07E6544E680E1A5DA7683CCB

 Austin, Benjamin, Edward Glaeser, and Lawrence Summers, (2018). Jobs for the Heartland: Place-Based Policies in 21st-Century America https://www.brookings.edu/wp-
content/uploads/2018/03/AustinEtAl_Text.pdf

 Autor, David, (2020). The Faltering Escalator of Urban Opportunity https://workofthefuture.mit.edu/wp-content/uploads/2020/09/2020-Research-Brief-Autor.pdf

 Autor, H. David, David Dorn, Lawrence F. Katz, Christina Patterson, and John Van Reenen, (2017). “The Fall of the Labor Share and the Rise of Superstar Firms” https://economics.mit.edu/files/12979

 Autor, H. David, (2014). “Polanyi’s Paradox and the Shape of Employment Growth”, National Bureau of Economic Research (NBER) Working Paper 20485 http://www.nber.org/papers/w20485

 Autor, H. David, (2013). “The “Task Approach” to Labor Markets: An Overview”, IZA Discussion Paper No. 7178. http://ftp.iza.org/dp7178.pdf;

 Bakhshi, Hasan, Jonathan M. Downing, Michael A. Osborne ,Philippe Schneider, (2017). The Future of Skills: Employment in 2030
https://media.nesta.org.uk/documents/the_future_of_skills_employment_in_2030_0.pdf

 Beaudry, P., Green, D.A. and Sand, B.M. (2013). “The great reversal in the demand for skills and cognitive tasks”. Tech. Rep., NBER Working Paper No. 18901, National Bureau of Economic Research
http://www.nber.org/papers/w18901

 Brynjolfsson, Erik and Andrew McAfee, (2017). “The Business of Artificial Intelligence”, Harvard Business Review, June 18 https://hbr.org/cover-story/2017/07/the-business-of-artificial-intelligence

 Brynjolfsson, Erik and Andrew McAfee, (2014). The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, New York: W. W. Norton and Company.

 Centre for European Policy Studies (CEPS), (2017). “Government Responses to the Platform Economy: Where do we stand?”, https://www.ceps.eu/system/files/PI2017-
30_Government%20Responses%20to%20the%20Platform%20Economy.pdf

 Chakhoyan, Andrew, (2017), “Is the age of management over?”, World Economic Forum https://www.weforum.org/agenda/2017/12/is-management-era-over/
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Level III: Macro-level II: Industry 4.0 in the level of governance, policy, regulation and sustainability:

 III. 2. The future of work: Industry 4.0 skillsets (cont’d)

 Davis, F. Gerald, (2016). “What Might Replace the Modern Corporation? Uberization and the Web Page Enterprise”, Seattle University Law Review, Vol. 39:501
http://webuser.bus.umich.edu/gfdavis/Papers/Davis_SULR_2016.pdf

 Eurofound, (2017). Occupational change and wage inequality: European Jobs Monitor 2017 https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef1710en.pdf

 Eurofound, (2018). New tasks in old jobs: Drivers of change and implications for job quality
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/fomeef18004en.pdf

 European Commission, (2018). Skills for Smart Industrial Specialization and Digital Transformation. https://op.europa.eu/en/publication-detail/-/publication/1939a3ea-e955-11e8-b690-
01aa75ed71a1/language-en/format-PDF/source-101268965

 European Trade Union Institute, (2018). Artificial intelligence: a game changer for the world of work https://www.etui.org/Publications2/Foresight-briefs/Artificial-intelligence-a-game-changer-for-
the-world-of-work

 Ford, Martin, (2015). Rise of the Robots. Technology and the Threat of a Jobless Future. New York: Basic Books.

 Frey, Carl Benedikt, (2019). The Technology Trap: Capital, Labor, and Power in the Era of Automation. Princeton, NJ: Princeton University Press.

 Frey, Carl Benedikt, and Michael A. Osborne, (2013). “The future of Employment: How Susceptible are Jobs to Computerisation?”, Oxford Martin School, Programme on the Impacts of Future
Technology, University of Oxford, Oxford. http://www.oxfordmartin.ox.ac.uk/downloads/academic/The_Future_of_Employment.pdf

 Huws, Ursula, Neil H. Spencer and Simon Joyce, (2016). Crowd Work in Europe. University of Hertfordshire
http://researchprofiles.herts.ac.uk/portal/files/10749125/crowd_work_in_europe_draft_report_last_version.pdf

 International Federation of Robotics, (2017). The Impact of Robots on Productivity, Employment and Jobs https://ifr.org/img/office/IFR_The_Impact_of_Robots_on_Employment.pdf

 International Labour Office, (2018). “The Future of Work: A Literature Review”, Working Paper No. 29 https://www.ilo.org/wcmsp5/groups/public/---dgreports/---
inst/documents/publication/wcms_625866.pdf

 International Labour Organization (ILO), (2015). World Employment Social Outlook http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---
publ/documents/publication/wcms_368626.pdf

 JRC Science and Policy Report, (2018). The Impact of Artificial Intelligence on Learning, Teaching, and Education https://ec.europa.eu/jrc/en/publication/impact-artificial-intelligence-learning-
teaching-and-education

 Karabarbounis, Loukas and Brent Neiman, (2013). “The Global Decline of the Labor Share”, National Bureau of Economic Research (NBER) http://www.nber.org/papers/w19136.pdf
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Level III: Macro-level II: Industry 4.0 in the level of governance, policy, regulation and sustainability:

 III. 2. The future of work: Industry 4.0 skillsets (cont’d)
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