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During any epoch, new technologies and other factors change the economics of work activities.  Work economics (including costs and benefits of purposeful physical, mental, and social activities that maintain or improve quality-of-life for individuals and populations) shape regional skill-job-career landscapes.  What frameworks, theories, and models exist to understand and predict these changes and the boom-bust economic cycles that often accompany them?
The purpose of the upcoming workshop is to convene a diverse, multidisciplinary group and discuss the best existing frameworks, theories, and models related to the co-evolution of future technologies and regional skill-job-career landscapes.  The goal is to both establish and assess grand challenges and suggest new research directions.   
Some Vocabulary (4 I’s): Regions of the world have natural and human-made resources (infrastructure) accessible to their populations (individuals and institutions) for a variety of purposes (shared cultural information about quality-of-life).  
Historically, technology revolutions (infrastructure innovations) have played a major role in simultaneously increasing regional population densities and quality-of-life, though not without boom-bust cycles (Perez 2003; Arthur 2009).   The benefits of infrastructure innovation come at a cost beyond mere economic cycles.   Many concerns exist, including environmental sustainability, equitable access, regional trade imbalances, and resilience to natural and human-made disasters, all in addition to the practical day-to-day concerns related to skills-readiness and jobs-availability for multiple generations of workers during their career life-spans, and especially during the hard times of economic downturns (McKinsey 2011).  On this latter point, the role of higher education (up-skilling and re-skilling populations of individuals) is especially central in the debate with calls for policy changes to incentivize disruptive innovations and create a more adaptive education system to improve simultaneously access and excellence (Christensen, Horn, Caldera & Soares 2011).
The search for improved governance frameworks to guide policy-makers and investment aimed at achieving long-run regional quality-of-life improvements has been an active area of research for some economists, especially those who study institutions, their diversity, and the changing “rules of the game” associated with common-pool-resources (Ostrom 2005).  As part of IBM’s Smarter Planet initiative, a “system of systems” approach has been advocated to address some of these same challenges (Korsten & Seider 2010). For example, based on surveys of hundreds of economists, over $4 trillion of waste in existing business and societal systems has been estimated.  In collaboration with hundreds of universities around the world, IBM has supported curriculum development and research aimed at improving global capabilities associated with these complex systems (e.g., service science, analytics, cloud computing, smarter planet leadership curriculum, etc.).
The spirit of this workshop is aligned with the notion that “the best way to predict the future is to build it.”  IBM Smarter Planet initiative is about building a planet that works better, city by city, region by region.   As an increasing percentage of the world’s population lives in or near urban centers, we can look at the technologies, skills, jobs, and careers city by city, and correlate those with measures of quality-of-life for those cities.   Nearly all great cities have associated top-ranked research and teaching universities, as well as high performing community colleges (or equivalents) fed by equally high performing high-school and K-12 systems (or equivalent pipelines for human capital development).
To help provide structure and focus, the workshop will investigate four topics:

(1) Historical Patterns: Technology Innovations & Regional Economic Cycles
(2) Future Technologies: Improved Infrastructure for Urban Resilience and Sustainability
(3) Future Skills & Jobs: Up-Skilled Individuals to fill Job Roles in Societal Institutions
(4) Future Careers & Quality-of-Life Measures: Information for Long-Run Improvements
The emphasis will be on frameworks, theories, and models that deepen our understanding of historical patterns and broaden our thinking about future infrastructure and institutional design possibilities, as well as policy changes and investments to address sustainability challenges.  For example, are regions collecting the right data they need to make informed decisions about infrastructure investments, skills development, and high quality job creation?  Are they optimally using the data they do collect?  Do individuals have access to the information and mental models they need to make informed decisions about career paths and other decisions likely to impact their quality-of-life, and the quality-of-life of their children and future generations?
I. Historical Patterns

What frameworks, theories, and models exist to understand the historical patterns of technology revolutions and regional economic cycles?  
Perez (2003) provides a framework for the analysis of technological, financial and social booms and busts.  Geels & Schot (2007) distinguish sociotechnical regimes with stable and well-articulated rules from technological niches, which tend to be more unstable and “in the making.”  Arthur (2009) looks at the process of technology evolution as both “bricolage,” combining existing and new ideas, and diffusion.  Biggs, Westley, & Carpenter (2010) study cases of social innovation and transformation in the context of ecosystem management.  Peneder (2010) suggests integrated taxonomies of firms and industry sectors to understand technological regimes.  Ostrom (2005) provides a framework to analyze and design institutions.  Friedman (2008) describes the co-evolution of morals (legal institutions) and markets across history and regions.
McKinsey studies show short-term job loss and long-term job gains as technology advances productivity in sectors (McKinsey, 2011a, exhibit 15, page 29) and also (McKinsey 2011c).  On the horizon, the further automation of manufacturing (Kross, 2011) and the automation of building construction and de-construction (cradle-to-cradle re-cycling) is both contributing to the decreasing the life-span of buildings (Spohrer, 2011a) and the incorporation of the latest “green technologies” for building efficiency.
II. Future Technologies

What frameworks, theories, and models exist to understand the future technologies that are likely to define regional urban infrastructure levels and environmental impacts?

Dobbs, R, S Smit, J Remes, J Manyika, C Roxburgh & A Restrepo (2011) explore the economic power of the top six-hundred urban regions in the world.  Christensen, Anthony & Roth (2004) confirm that predicting technology-driven change is hard, but make a compelling argument that improved theories are becoming available and can help structure the search for disruptive innovations on the horizon.  Alvarez & Barney (2007) begin to formalize a notion of entrepreneurial imagination that hints at a further elaboration of a possible search space of innovations.  Searching for technologies that help eliminate waste is another important, and predictable, innovation path (Korsten & Seider, 2010).  Furthermore, innovations that reduce the cost of transportation, communication, and energy impact human ecology, including population density and organization of cities (Hawley 1986).  Briscoe (2010) considers some of these issues in the context of modern digital ecosystems.   Hodson & Marvin (2009) propose urban ecological security as a new paradigm.  Cloud computing, while not exactly like a simple electric utility model, will be part of the future technological landscape for regions (Brynjolfsson, Hofmann, Jordan 2010).
III. Future Skills & Jobs

As regional infrastructures change, what frameworks, theories, and models exist to understand the evolution of skills and jobs in those regions?

Gershuny (2003) has collected and analyzed extensive data on work and leisure in postindustrial society and presented several frameworks, theories, and models for reasoning about the distribution of production and consumption between genders and classes between epochs.   Manyika, Hunt, Nyquist, Remes, Malhotra, Medonca, Aguste, Test (2011) show that improved productivity from deploying advanced technologies historically show a pattern of short-term job loss, but long-term job growth.  Levy & Murnane (2004) provide an analysis of occupational descriptions to show that routine manual and cognitive tasks are decreasing, while expert-thinking and complex communications are increasing due in part to the impact of new technologies, including computers.  Computers perform routine tasks well (so routine tasks require fewer people) and simultaneously computers can boost human performance in other areas (so more complex tasks attract more people).  
New technologies, such as IBM’s Watson supercomputer for playing Jeopardy!, foreshadow a next generation of even smarter technologies on the horizon.  More and more nations are suggesting "the real value of automation and consolidations can only be assessed once it is known where the displaced human labor lands." Implied is that human effort and labor should ideally move in an upward spiral of skills and jobs.  There are some warnings of structural unemployment, and downward spirals of de-skilling as technological innovations advance (Brain 2011).   However, most see technology as augmenting human capabilities, similar to the ways organizations and institutions configure people in job roles to realize an entrepreneurial vision, beyond the scope of a single individual’s capabilities.
Autor, Katz & Kearney (2006) show how computerization complements non-routine tasks of high-wage jobs, substitutes for routine tasks of middle-wage jobs, and little affects non-routine tasks of low-wage jobs, thereby polarizing the U.S. labor market.  Cortada (2004, 2005, 2007) describes how computers change the nature of work across many industrial sectors.  When new technologies disrupt existing jobs, new jobs are often created as upstream and downstream services, in areas ranging from design, financing, manufacturing subsystems, marketing, sales, distribution, operations, maintenance, and recycling services (Cohen & Zysman 1988).  The economics of work and job opportunities constantly shift over time.
The role of higher education is important both in productively producing graduates with needed skills (Christensen, Horn, Caldera & Soares 2011), as well as being the central player in university-based entrepreneurship ecosystems (Fetters, Greene, Rice & Butler 2010).   Furthermore, do we need policies that reward higher educational institutions that shift 25% or more of their courses to e-learning systems to boost productivity?  Providing donors with double or triple tax breaks when they give to such higher educational institutions may provide those institutions with an investment boost to shift faculty-led instruction-time to helping students gain research experience (new knowledge creation) and/or real-world work experiences with future employers (application of knowledge to create value).   How could these or other proposed policy changes be tied to a continuous improvement and evolution process for college courses - to keep skills better tuned to business and societal needs?  Furthermore, what role will or could professional associations play in the future, given their membership of professionals, faculty, and students in discipline areas - could they “own” the evolution of e-learning systems for disciplines?
IV. Future Careers
As regional infrastructures, individual competencies, and institutional roles change, what frameworks, theories, and models exist to understand the career paths that will be available to employees in small, medium, and large organizations, and what information will be available to individuals regarding long-run quality-of-life trends?

Arguments have been made for both Natural Capitalism (Hawken, Lovins & Lovins 1999) and Entrepreneurial Capitalisms (Baumol, Litan &Schramm 2007a,b) as ways to sustain quality-of-life in regions.  Malone (2004) presents the rise of free-lancing as a career and life-style choice.  Over multiple generations, the careers paths and life-styles that are available to citizens of regions are one factor in assessing quality-of-life (Csikszentmihalyi 1990).  Noting that GDP is a flawed measure of economic welfare or quality-of-life, Jones & Klenow (2010) propose a statistic that combines data on consumption, leisure, inequality, and mortality.  However, the literature relating careers paths to quality-of-life is in need of development.   Some high quality-of-life regions, such as Silicon Valley in California, are famous for the career path known as serial entrepreneurship - but how realistic is such a career path for the majority of citizens in a region?
The flow of people between regions is also important to consider.  People are known to “vote with their feet” and migrate over time to higher quality-of-life regions that offer better career paths for themselves and their children.  Moreover, larger firms and globally integrated enterprises need to consider retention of international assignees in the global war for talent (Stahl, Chua, Caligiuri, Cerdin, Taniguchi, 2009; Palmisano 2006).  Providing good career path possibilities for employees, including lateral moves and temporary or permanent international assignments is an important design consideration in organizations in a global knowledge economy.   The location of corporate headquarters in cities around the world may no longer be a good indicator of local job creation intensity, but is indicative of other factors that relate to quality-of-life for individuals and institutions (Godfrey & Zhou, 1999, Alderson & Beckfield 2004).  Career planning to retain top talent in professional service firms where the quantity and type of projects evolves over time present a range of interesting incentive as well as optimization problems (Ricketts 2007).
V. Putting It All Together

While there are some excellent foundations to build on above, none of the existing frameworks provide a clear enough picture connecting technology innovations to rapidly evolving regional urban infrastructure levels, skills, jobs, careers, and long-run quality-of-life trends.  Furthermore, the central role of urban research universities and university-based entrepreneurial ecosystems (U-BEE’s) is not well enough understood in regional and inter-regional dynamics.  How can the top research universities and urban regions of the world better market themselves to attract individuals and institutions?  How can U-BEE’s better contribute to long-term sustainable, highly resilient, and truly innovative quality-of-life improvements for their own regions especially, but also for sister regions around world?
Figure 1 provides an overview of the elements of interest (Spohrer 2011b).   What are the best frameworks, theories, and models that bear on these elements?  
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Figure 1: Overview of elements of interest (Spohrer 2011b).
Every generation has its own attitudes and conception of what “routine work” is best done using available technologies (water wheels, stream engines, computers, robots, etc.).  Introducing new technologies changes work activity landscapes, eliminating some jobs and creating others utilizing different skill sets.  Every generation has its own conception of what constitutes “complex activities” individuals and institutions need in order to enhance quality-of-life or competitiveness (from smart phones to solar panels to business applications in the cloud).   In turn, change brings investment and policy opportunities for deploying and incentivizing other innovations (sometimes disruptive) to improve regional productivity, competitiveness, and shape the future sought-after skills, jobs, and careers.  Regions can excel in creating innovations, applying innovations, both, or neither.  What are the implications for improving quality-of-life measures, generation over generation by design? When the only constant is change and innovation itself, how can historical patterns inform us about the best possibilities and practices for designing a sustainable future? What are the next few technology infrastructure platforms for high quality-of-life in major cities? How can cities, universities, and new venture incubators better align locally to market themselves holistically, and thereby attract individuals and institutions from around the world (the potential leaders working to transform energy, transportation, communications, production, and other systems)?  Which regions provide the best “whole service living labs” to support their citizens’ life-long learning and innovation activities?
There is an enormous opportunity for university-city regions to be learning from each others’ best practices (O’Leary 2011; Wladawsky-Berger, 2011).  Many believe that newly re-invented, knowledge-driven University-Based Entrepreneurial Ecosystems (U-BEEs) will be the key to the sought after upward spiral of high-skill and high-pay jobs to stimulate productivity in high-education (CAP 2011) as well as promoting open innovation zones within U-BEEs (Fetters et. al. 2010).  It has been estimated that 8 percent of all university startups go public, in comparison to a "going public rate" of only 0.07 percent for other U.S. enterprises - a 114x difference (NCET2, 2011).   Micro-multinationals are springing up, often in association with university faculty and student projects, and the slogan make-a-job-don't-take-a-job, which is about finding a customer rather than a traditional employer, is beginning to resonate more and more with students (GEW 2010).
VI. Tentative Agenda, Position-Statements, and Next Steps
The workshop agenda is tentatively as follows:
Sept 26th Meet speakers & panelists lite-dinner & social

Sept 27th Workshop at IBM Almaden Research Center

7:30 Registration & Breakfast IBM

8:15 Welcome & Opening Remarks
8:30 Section 1: Speaker & Panel
Section 1: Historical Patterns: Technology & Regional Economic Cycles

10:00 Break

11:00 Section 2: Speaker & Panel

Section 2: Future Technologies: Infrastructure & Urban Sustainability
12:30 Lunch

1:30 Section 3: Speaker & Panel

Section 3: Future Skills & Jobs: Individual Competencies in Institutional Roles

3:00 Break

3:30 Section 4: Speaker & Panel

Section 4: Future Careers: Information about Long-Run Quality-of-Life
5:00 Next Steps & Closing Remarks

5:30 Workshop ends
We invite interested participants to create a statement-of-interest/position-statement to share with others.   Based on the statements-of-interest/position-statement and workshop interactions, participants will be invited to submit chapters to a planned book.  One book is being planned for Springer’s science of service systems book series (e.g., Maglio, Kieliszewski & Spohrer 2011).  There is also interest in special issues of target journals (e.g., Journal of Service Science, etc.).

Another expected outcome is to better focus IBM’s University Programs worldwide efforts (est. $100M from in-kind software access, hardware, and cash awards annually (IBM 2011)) to support academic work to improve frameworks, theories, and models of co-evolving future technologies, skills, jobs, and careers in regions, which best support and align with IBM’s Smarter Planet initiative (IBM 2010).
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