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A metaphor for task organized teamwork and flow (Photo courtesy of Melinda Merino) 

 

What are the connections between 21st century translational science and the transformational 

enterprises of 17th century Netherlands [1] or 15th century Venice [2]? The zeitgeist they share is 

expeditionary community that combines science, technology, and business to accelerate human 

initiative. In these earlier golden ages, entrepreneurs crossed boundaries with abandon. They did 

so to make connections with people whose resources and skills complemented their own. They 

forged improbably diverse communities that were necessary to survive on their journeys to new 

worlds and to thrive at their destinations. They existed within ecosystems, not industry verticals. 

They required funding as we do today but funding did not exist for most of their activities. The 

process was chaotic yet bounded. Individual initiative and self-interest were balanced by 

inescapable interdependence and formal systems for co-existence.  

 

More often than not, people on boundary-crossing expeditions discover something they are not 

looking for. This is neither serendipitous nor a careless investment of time and energy. Looking 

for something new in unfamiliar places with different kinds of people can provide the seeds for 

collective intelligence. This is important because not all boundaries are geographical. Boundaries 

also are created by differences in depth of knowledge, types and level of skill, as well as abilities 

required to implement solutions. The associated differences in terminology and acumen within a 
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diverse community exacerbate the problem of collaboration across disciplines, specialties, or 

roles. The solution to this problem is shared experience over time in pursuit of common or 

complementary objectives. In such communities of practice, participants experience an inter-

subjectively verifiable reality by interacting with the same objects, participating in the same 

events and, over time, having visibility into the consequences of their collective action. The 

shared experiences are a rich source of boundary objects that span differences in terminology and 

past experience [3]. 

 

Diverse communities have greater potential for combinatorial creativity. It is well established in 

business that the combinatorial potential of boundary crossing provides paths to previously 

unimagined opportunity. In the context of business innovation, the most important dimensions of 

diversity are the value chain and the crosscutting ecosystem of supply and demand [4]. 

Individuals and communities that rigorously interrogate this space beyond their boundaries are 

more likely to generate disruptive innovation [5]. This is what expeditionary communities do 

because they are comprised of a variety of entities that, in a sense, conduct collaborative 

experiments on their respective externalities. Collaboration across boundaries reveals hidden 

assumptions that had been constraints on innovation. This is particularly evident in expeditions 

into frontier markets where limited resources stimulate frugal innovation [6]. Over time, 

empirical expeditions into both established markets and frontier markets reveal where 

transactions across boundaries can be valuable and where the constraints are otherwise too 

daunting [7]. Current trends in globalization require a return to an expeditionary mindset that 

fosters such exploration. 

 

 

Toward a Science of Entrepreneurial Initiative 

 
One of the lessons from the golden ages of expeditionary innovation is that there is an enormous 

amount of professional activity that occurs outside of financial transactions, investments, or gifts. 

This also is true in science today insofar as scientists find each other through happenstance, 

mutual attraction to particular ideas, the quest to solve common problems, and a shared intensity 

of purpose to have a collective impact. Individually and together, they develop innovative 

approaches to advance knowledge both within and outside of funded programs of research. 

Scientists understand frugal innovation, especially when making progress during the pre-

scientific phases of their work (e.g., prior to hypothesis testing). Similarly, frugal innovation is a 

common theme in the personal initiative of virtually every entrepreneur who makes progress prior 

to the identification of a viable business model and prior to investment. It thus is worth 

considering the potential of expeditionary communities for translational science that aggregate 

pre-scientific activity with pre-money business activity and in which science and business 

innovators are open to each other. In translational medicine, such aggregation could extend the 

role of pre-clinical research and open access to the entire value chain for new translational 

concepts, products, or services (e.g., open innovation).  

 

The interest in science translation to practice, as a subject its own right, has accelerated in recent 

years. One manifestation of this is the number of scientific journals specifically dedicated to 

translational medicine, for example: Journal of Translational Medicine established in 2003; 

Translational Research rebranded from the Journal of Laboratory and Clinical Medicine in 2006; 

Clinical and Translational Science established in 2008; Science Translational Medicine in 2009; 

American Journal of Translational Research in 2009; Clinical and Translational Medicine in 

2012; Journal of Translational Medicine and Epidemiology in 2013; Annals of Translational 

Medicine in 2013; Translational Proteomics in 2013; New Horizons in Translational Medicine in 
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2014. As an outgrowth of evidence-based medicine, these publications reflect the special concern 

in translational medicine to “first do no harm” amid the accelerating demand for new products 

that enhance human health and well being. As with science in general, such publications allow 

individual scientists to stand on the shoulders of others. Scientists also communicate with each 

other about pre-scientific activities that rarely are documented in journals. Such communication 

generally is not widely accessible, nor is it organized in any formal framework. The current 

acceleration of web-based content and social media is an opportunity to address this shortcoming 

in communication within and beyond the scientific community. 

 

Open innovation and translational medicine share similar challenges and opportunities. As in the 

business-driven expeditions of earlier 

times, these endeavors require 

crossing the Rubicon from knowledge 

to action. In the business of science, 

the exigency is to close the gap 

between scientific insight and the 

offerings that provide value to 

consumers. In doing so, science 

entrepreneurs must confront the 

reality that the needs of individuals 

almost always require solutions that 

cut across established scientific 

boundaries.  

 

Transdisciplinary science has emerged through recognition of these challenges [8,9]. This body of 

work is a foundation on which to develop a deeper understanding of innovative partnerships 

needed among government, business, and industry in translational medicine. It can help us 

develop models for collaboration reminiscent of the zeitgeist that led to the achievements of 15th 

century Venice and 17th century Amsterdam. Catapulting into the 21st century, such meta-

scientific reflection can pave the way for a dynamic evidence-based framework to organize and 

manage the entire value chain (or value network) for an expeditionary enterprise. 

 

 

Progress in a Transdisciplinary Enterprise 
 

One of the most important early advancements in transdisciplinary science is the use of concept 

maps to identify and track near-term indicators (markers) of long-term outcomes [10]. An 

important factor emerging from this work is the influence that individuals have on each other as 

they integrate in diverse and dynamic teams. Meaningful integration is reflected in the influence 

that individuals have on each other, the way they think and the way they work. In large research 

teams, individuals incorporate ideas from other disciplines and publish in journals that they 

otherwise would not consider. This can lead to a cascade of exposure to new ideas far beyond the 

transdisciplinary research team. 

 

Insights from the science of transdisciplinary science are consistent with business scholarship that 

reveals how progress in an enterprise is inextricably linked to the quotidian achievements that 

motivate individuals to endure arduous work toward meaningful objectives [11]. A climate of 

attention to personal significance is exceedingly important given the abstractness that is common 

in communication across disciplines. The popular success of the acclaimed documentary Particle 

Fever reveals that compelling personal stories of motivation and emotion can emerge in even the 

most esoteric work and that this can be a dimension of connection among individuals across 
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disciplines and with the general public. Emotion, and the intelligence it requires, also is an 

important factor in inter-temporal decisions, investments, tradeoffs, and commitments with 

respect to future outcomes that are uncertain and intangible of necessity [12]. Those who lead or 

sponsor expeditions must harness the emotion that individuals experience in them. They must 

understand the emotional context that influences participants in an enterprise. 

 

Outcome logic model from Transdisciplinary Tobacco Use Research Center evaluation 
(adapted from Trochim et al. [10], our concepts in green italics added) 

 

Concept maps also reveal the way participants think about part-whole relationships and levels of 

abstraction in a complex enterprise, that is, they indicate how individuals utilize the constraints 

implicit in cause-effect relationships to simplify complex situations and understand what can and 

cannot be done in those situations. Connect maps connect thought with action and they connect 

causes with observable effects in both people and systems. Sociotechnical abstraction hierarchies 

[13, 14] can be useful in the definition and measurement of such causal structure in enterprises 

that don’t have a well-defined a priori structure or that have the freedom to evolve significantly 

from their initial conditions (adhocracies). These abstraction hierarchies situate all participants in 

a social and technical context. This is especially valuable in novel situations that require 

adaptation and convergence on an observably stable state. We believe that the abstraction 

hierarchy is a promising tool for developing a dynamic evidence-based framework to coordinate 

pre-scientific and pre-money business progress toward expeditionary innovation. 

 

The unique and essential attributes of the abstraction hierarchy are in conceptual separation of 

levels of abstraction (rows) from levels of decomposition (columns) even though they typically 

are correlated. An important property of both rows and columns in the abstraction hierarchy is 

that they indicate how aspects of an enterprise are constrained from both supra-ordinate and 

subordinate factors. As with any good concept map, it organizes hypotheses about essential 

aspects of an enterprise that can be observed and measured. They are a set of explicitly 

interrelated claims that can be verified, validated, and modified on the basis of evidence. Given 
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the opportunity for continuous improvement of the abstraction hierarchy, there is some license in 

the initial formulation, thus it is a useful analytical tool for novel or notional enterprises. We will 

discuss the depicted abstraction hierarchy in more detail in future posts and publications. 

 

 
Different levels of detail and scope (columns) considered with different ways of thinking (rows) 

about an enterprise reveal means-end relationships that are observable and controllable. 

 

 

Expeditionary Community Organization 
 

The highest level (row, stack) in our abstraction hierarchy addresses the needs and context for 

innovation in translational medicine. It reflects motivations in pre-scientific and pre-money 

business engagements [15,16]. In essence, this level represents impact on various stakeholders. It 

is the raison d’être for the enterprise. The second level reveals the opportunities for leaders who 

envision expeditions and who broker relationships. This is a critical level and, arguably, it is the 

critical piece that translates science into business impact. It is visionary, audacious, and even 

rebellious. In 17th century Amsterdam, this level would be represented by Dutch merchants and, 

more specifically, by their extraordinary relationships with expedition leaders such as Henry 

Hudson and others who ultimately established an innovative settlement on the island of 

Manhattan [1]. They celebrated diversity in their expeditions and benefited financially from it. In 

the 15th century Venice, this level in the abstraction hierarchy would be represented by 

relationships between government and industry through the innovation of patent protection that 

created a safe haven for the best and brightest throughout the known world and attracted them to 

Venice.  

 

The middle level focuses on expeditions that enable a community of shared interest to organize 

around capabilities that are particularly promising or in need of innovation (e.g., in the context of 

translational medicine: circulating biomarkers, genomic precision medicine, nanobiomedicine, 

organ-on-a-chip). The middle level is the most fundamental in the hierarchy due to the top-down 

strategic constraints and bottom-up tactical constraints that converge to provide rich guidance for 

open innovation characterized by well-defined problems and meaningful outcomes. It is the level 
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in which a diverse and distributed community can make systematic progress through 

collaborative problem solving and co-creation motivated by a shared intensity of purpose. The 

lower levels in the hierarchy support the middle level; they make action possible in response to 

higher intent. For example, the fourth level promulgates a set of innovative processes for 

collective intelligence and co-creation in diverse communities of practice. Simultaneously, the 

lowest level inventories tools, devices, systems and physical context that can be utilized in co-

creation. 

 

As a concept map, an abstraction hierarchy can help entrepreneurs navigate through the pre-

scientific and pre-money business stages of innovation. It reveals why and in what ways 

innovation needs to be open to legitimate peripheral participation across boundaries [17]. This 

approach can make open innovation and access to expeditionary communities more principled. 

Moreover, an abstraction hierarchy can be a framework for observations and measurements that 

allow community leaders to track progress and adapt in-stride. It thus can inform the recruitment, 

assessment, selection, and training of key personnel in an ad hoc enterprise.  

 

Expeditionary enterprises require the kinds of 

leaders who can organize communities and 

motivate individuals without authority. Beyond 

the attributes commonly associated with super 

connectors, these leaders also appreciate the 

means-end relationships that are made explicit in 

the abstraction hierarchy. They understand the 

connections that make a community both 

autocatalytic and stable. More importantly, they 

empower innovators and accelerate innovation.   

 
A&K Global Health meeting with Kenyan Ministry of 
Health to discuss strategy for Kenya Vision 2030 

 

 

Expeditionary Value Networks and Open Innovation 
 

Open innovation typically is associated with pre-scientific and pre-money business activities. The 

most common model, and the most widely successful to date, is crowdsourcing. The definition 

and manifestations of crowdsourcing are still evolving but, in general, it refers to a process and 

mindset of opening the doors of an organization’s internal R&D to outsiders who typically are 

unknown. Often the model involves the promise of some sort of monetary reward or recognition 

for more or less abstract ideas that are useful, novel, and nonobvious. There can be various 

degrees of access control in such competitions or opportunities for influence. Contributors can be 

vetted to some extent, for example, to increase the likelihood of an attractive return on the 

investment of time in reviewing proposals. Moving beyond these simpler models, an abstraction 

hierarchy can help identify the roles and attributes of outsiders to whom access is provided for 

various elements and phases of product development in an open community [18,19]. That is, 

vetting of contributors can be more systematic and principled in the context of an architectural 

view of innovation. 

 

There are may twists and turns in the pre-scientific and pre-money business stages of innovation 

as clarity increases about consumer needs, the associated competitive landscape, and adjacent 

spaces of needs and solutions. Strategy can adapt to realizations that solutions can leverage less 

expensive solutions that already exist for related needs or that combinations of new and existing 

http://www.forbes.com/sites/michaelsimmons/2013/09/04/the-science-behind-how-super-connectors-scale-their-networks/
http://www.forbes.com/sites/michaelsimmons/2013/09/04/the-science-behind-how-super-connectors-scale-their-networks/
http://archive.wired.com/wired/archive/14.06/crowds_pr.html
http://www.law.cornell.edu/supremecourt/text/13-298
http://www.innocentive.com/for-solvers/community


Expeditionary Innovation  April, 2015 

 7  

solutions can create multiplicative value. An expedition can lead to communities within 

communities insofar as it accretes complementary communities. An architectural view is required 

to organize such resources. In development of complex systems, the attention and awareness of 

individual contributors moves up the system engineering Vee from components or isolated 

systems in which they have particular expertise to larger assemblies and systems of systems in 

which their contributions can have greater impact. As innovations progress through more 

complete and viable stages of implementation, select individuals can become part of a startup 

rather than mere contributors. At this point, individuals vet each other as potential partners, and 

other contributors are vetted based on key roles and attributes required for progress.  

 

 
Notional combination of structures and processes for crowd-systems engineering 

 

Further narrowing of the solution space occurs as increasing amounts of funds from a broader 

range of sources are invested in an innovation. In a crowd-based approach, consumers and 

stakeholders vote by funding development of a notional project outside the context of investment. 

Crowdfunding is evolving rapidly, and there are a variety of models. Kickstarter is a familiar 

example. The primary return on donations, or the reason for them, is an increased likelihood that 

the desired product will be developed. Such crowdfunding campaigns must be simple, however, 

to be successful. For a complex system implicit in development of a viable product, a 

crowdfunding campaign must be situated strategically in a broader context of funding and 

associated development. An architectural view is exceedingly valuable in this regard.  

 

Equity-based crowdfunding (crowd financing) is a particularly intriguing development in that it 

arguably democratizes investment. In the U.S., for example, relaxation of SEC regulations 

through the Jobs Act is stimulating extraordinary innovation in financing itself. Funds can be 

raised over the Internet from vastly greater numbers of investors and in smaller amounts. Federal 

and State governments are still sorting out the implications but the outcomes are likely to be 

transformational. In the context of innovation by expeditionary communities, a strategic vision is 

necessary to harness all these opportunities ranging from crowdsourcing to crowd financing. An 

architectural view can guide strategic decisions about when to use which processes and who 

should be involved in them. As more casual investors find roles in expeditionary communities, 

http://www.mitre.org/publications/systems-engineering-guide/systems-engineering-guide/the-evolution-of-systems
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for example, it would be wise to constrain their degrees of freedom relative to more involved and 

experienced investors.  

 

The various instantiations of crowd-based approaches can be instructive in more general 

strategies for open innovation. These recent developments reveal that increasingly we are 

experiencing innovation in innovation itself, and much of this is about the various communities 

that influence innovation. A more strategic and architectural view of expeditionary communities 

is required in our time. 

 

 

Expeditionary Innovation in the 21st Century 
 

There are two major take away points from our observations about expeditionary innovation. First, 

we can be edified by the expeditionary mindset of the distant past, specifically from times and 

places in which global diversity was celebrated and nurtured. We can learn from models that 

promoted exploration over exploitation and, with 21st century sensibilities, we can improve on 

them. One of the most important lessons is that individual initiative is indispensible, and it must 

be constrained and guided by common objectives of a larger community. Larger communities are 

valuable as sources of diversity. Combinatorial creativity in a diverse community has the 

potential for larger impact than the mere size of the community that seeks to have impact. This is 

not a new. It is a proven concept. 

 

 
Entrepreneurship Development and Opportunities for US Chinese Diaspora  

(October 13, 2014 Harvard University)  

 

The question then becomes how to organize diverse communities. Special leaders are needed who 

have a rare combination of abilities. They must understand the personal significance and 

dauntlessness that motivates individuals in novel or ambiguous situations [20]. They also must 

bring rigor to the organization of a diversity of individuals into a coherent enterprise that can 

make systematic traceable progress in building capacity and delivering new capabilities. They 

must understand that innovation is a response to a need rather than an end in itself. As super 

connectors, these leaders must understand open innovation as an exigency for highly selective 

organization of participants across formal organizations or firms. They must be ready to challenge 

the theory of the firm while still recognizing the value of the firm [21, 22].  

http://www.scribd.com/doc/227107545
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Super connectors of the 21st century will redefine the firm by harnessing intentional communities 

that are capable of vastly greater innovation. Their role in expeditionary communities of 

innovation complements regional innovation clusters, institutes, and centers the U.S. government 

is promoting for nontraditional collaboration and public-private partnership. These top-down 

organizational constructs promise a leap ahead in key areas of the economy such as advanced 

manufacturing and energy [23, 24]. Cognate developments are occurring in translational medicine 

and healthcare innovation. Opportunities for cross-fertilization among these high-profile national 

initiatives are auspicious.  

 

While there is much that leaders in government and industry can do to create structures and 

incentives for collaborative innovation, markers of success will be in the details of particular 

projects and systems and in the trust relationships that form among the participants. Innovation 

will occur in the intentional communities that coalesce around a shared intensity of purpose. 

Super connectors will play an important role in such communities by providing access to 

diversity, opportunities for legitimate peripheral participation, boundary objects that facilitate 

communication and coordination, and leadership in balancing initiative with accountability. 

These leaders will erase boundaries between business and science and, in doing so, they will 

expand the boundaries of the scientific community.  
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