[image: image1.png]Trajectories of The Emerging Digital Ecosystem

Connections
Between
Machines

Internet-of-Things Web 3.0+ | Tomake human

Semantic Web ~connections
One Machine readable by
Cloud Computing  Global Al machines and

Server Farm vice versa so

Augimnte that the web of

RFID Reality

Social machines and
Google Computing people can work
Seti@home i 15
i@h sphere N cONCErt
“Everyware”

Delicious Twitter
Computer Al

Flickr Facebook Web 2.0

Connections Between People
The Collapse of traditional cost related to
Transaction; Search; Coordination; Communication



[image: image6.emf] 

[image: image7.wmf]
 TITLE   \* MERGEFORMAT 
The Wealth of People: How Social Media

Re-Frames the Future of Knowledge and Work
 TITLE   \* MERGEFORMAT 
The Wealth of People: How Social Media

Re-Frames the Future of Knowledge and Work

The Wealth of People: How Social Media Re-Frames 
the Future of Knowledge and Work

John Verdon

Defence Research and Development Canada, Department of National Defence

305 Rideau Street

Ottawa, Ontario K1A 0K2

CANADA

john.verdon@drdc-rddc.gc.ca

Abstract

The paper examines the implications of hyper-connectivity associated with social media and argues that the purpose of traditional organizational architecture aimed at minimizing ‘transaction costs’ must be re-evaluated. The traditional approach to organization human/collective efforts may now impose higher transactions cost than other structures mediated through digital networks. However, emerging digital environment and social media capabilities represent new modes of production that proliferate architectures of participation. To harness related capabilities organizational architectures will soon require new sets of rules – institutional, and governance frameworks based on the unprecedented collapse of traditional costs associated with search, transaction, communication and coordination of any large collective and collaborative efforts of people and organizations. Institutional innovation is needed in order to harness the cost savings made possible by new modes of production. This enhancement of human capability may well come at the nick of time as increasing challenges of population, resource & energy, climate and accelerating social, cultural, technological and geopolitical change also create conditions of great uncertainty and instability.

The wicked problem for organizations is the challenge of developing an internal space for richer, more agile cloud-labor and talent-commons providing ‘just-in-time’ group-forming and peer collaboration within and between organizations. This would increase the capability to search a larger solution space, enable knowledge to flow and increase human and social capital and trust. These critical factors set the conditions for current and future operational agility.
The concept of hyperspecialization relates to a type of ‘cloud-labour’ approach or what has been called social computing. The ability to harness agile self-organized hyperspecialization will require some institutional innovation related to the governance of knowledge. The paper will conclude with a discussion of what a governance framework should provide in order to enable empowered yet accountable action enabling the right person to make the right contribution to the right effort at the right time. The digital environment can be harnessed to create a much richer ecosystem of talent and abilities that can be recombined in agile responsive ways to enable organizational, institutional, social, scientific and technological innovation enabling better flows and use of people’s knowledge.
1.0
INTRODUCTION

While tacit knowledge can be possessed by itself, explicit knowledge must rely on being tacitly understood and applied. Hence all knowledge is either tacit or rooted in tacit knowledge. 
A wholly explicit knowledge is unthinkable. 
Michael Polanyi “Knowing and Being”
Everyone knows the truism that the only constant is change. And despite the fact that the accelerating pace of change is ‘tired’ news, the last decade has seen a profound transformation of the techno-social landscape. For organizations seeking to thrive in environments of accelerating change, interdependence and complexity - agility and speed are vital. 

Keeping human efforts aligned to higher level effects, while simultaneously promoting agility and innovation, will require more types of collaboration in increasingly complex environments. To do this is a more challenging task than one more ‘reengineering’ of the organizational structure. It is a complex problem of culture. Creating and stewarding an appropriate culture for the challenges of the 21st century is better suited to a concept of knowledge governance, than it is to a more traditional concept of knowledge management. To begin with we must understand that:

Knowledge is socially constructed, the result of the complex social interactions. The more enabling the environment, the easier it is for people to apply, generate and exchange their knowledge. This increases motivation and openness to innovation. An enabling environment means more self-directed collaboration. This requires guidelines related to the roles and accountabilities of people (i.e., governance). This is as important, if not more so, than the attention placed on management of resources and activities. Knowledge governance aims at shaping and enabling: “A culture of innovation and collaboration through conversation – leading to empowered, accountable, action that enables the right person to make the right contribution to the right effort at the right time.”

The aim of this paper is to provide a high level discussion regarding the subject of Knowledge Governance (KG) within any knowledge-based, learning organization. It briefly discusses the key features of KG the nature of the digital environment, the potential organizational consequences arising from the emerging digital environment and the need for better fundamental mechanism for aligning people, functions, processes and technology for accelerating innovation and agile adaptiveness. 
The KG concept makes a clear distinction between information (content in documents or digital repositories or other codifiable knowledge artifacts) and knowledge (what can only reside in the minds of people and arises from their exchanges and contexts)
.To paraphrase As Adam Smith, embodied knowledge is the essential wealth of people that provides an organization with its fundamental productive capabilities. Clearly it is the knowledge embodied in an organization’s people and within their networks of professional relationships that is the organization’s most fundamental knowledge resource. This distinction is vital in order to establish a reasonable case that while information can be managed, knowledge, as we have defined it cannot -- at least in the conventional sense of a hierarchically controlled allocation of a scarce material resource such as databases or libraries.

What can be managed in relation to knowledge, are the organizational conditions which shape the communicative and working relationships people can engage and in which information can be exchanged. These are the conditions within which knowledge is generated, discovered, captured, analyzed, distilled, exapted, validated and applied in conversations among people and ultimately embodied in them. The relevant management environment shaping the interactions of people (and therefore knowledge production) also includes: the management of the occupational/ disciplinary structure, the professional development system, the personnel performance assessment system, and the organizational culture, structures of accountability and allocation of resources (time, attention, etc) and general management environment. Aligning the varied perspectives, strategies and responsibilities of all these domains is the focus of effective knowledge governance.

Better, more conscious knowledge governance is necessary to fully leverage the human interactions brought on by rapidly evolving communication, information and productivity technologies and deliver “a culture of innovation and collaboration through conversation” that can  generate strategic knowledge for the organization. Such strategic knowledge leads to both organizational learning and more empowered, accountable action among employees that enables the right person to make the right contribution to the right effort at the right time without anyone having to tell them what to do (Hayek, 1945) 
.

Knowledge Governance will be highly interdependent on an corresponding Information Management and Collaboration infrastructure. Once this infrastructure is implemented the need for a knowledge governance concept should become self-evident and productive
 This infrastructure is vital to the shaping of a physical and working environment that creates enabling conditions and tools for a wide variety of human interactions, communications and work. 

A Knowledge Governance strategy would aim to achieve the following key outcomes:
· KG would go beyond knowledge generation – toward greater knowledge flow by an emphasis on access, shared application, exchange and learning;

· KG would encourage working conditions that leverage the digital environment and empower ‘knowers’ to collaborate when and where they need and choose to – regardless of geography or position in the organization;

· KG would foster a culture of trust and transparency essential conditions for agility, innovation and collaboration; and

· KG would encourage an organizational culture that nurtures and harnesses people’s intrinsic motivations.
A knowledge governance concept represents a bold institutional innovation that is based on the centrality of tacit knowledge; culture; and a continual re-investment in people (human and social capital). KG provides an institutional framework that would align organizational strategies (focused on philosophy, principles and high level effects) as well as an integrated constitution (outlining responsibilities/accountabilities and rights) in a ongoing process of double loop learning (Argyris & Schon, 1978, 1996).
2.0
The Strategic Context

2.1
The Government Organization in the World

Many military organizers were early pioneers of the Internet, using it to explore and implement networked communication and computing technologies. However, the basic productivity suite of 1998 remains relatively unchanged today in 2011, except for the indispensability of having to use the Internet for research. Few researchers, whether in the military or even in post-secondary institutions, visit the bookshelves of physical libraries any more. As a consequence of both new media and new research behaviours organizations have had to has pursued a number of knowledge management (KM) efforts. Senior leadership and management haver generally become familiar with the basic KM concepts and some have even championed quite significant and successful initiatives.
Other knowledge related efforts include: fostering communities of practice via internal ‘knowledge’ portals; developing taxonomies; knowledge repositories; documenting and constructing content management systems; encouraging shared drives; linking and integrating databases, and all other manner of efforts to try and bring order to the mass of information now at its disposal. However, many of these initiatives have not been as successful as hoped for in making organizational information any more manageable.

In the world ‘outside’ of the military organization, the Internet has been transformed by Web 2.0 technologies into a huge interactive social space. Google has largely solved the problem of searching for desired information and is working on organizing information and transforming it into more usable knowledge. Wikipedia has led the way in co-opting and coordinating the collaborative efforts among independent and widely dispersed individuals. Facebook (and emulators such as LinkedIn) created new ways to form communities of interest. Twitter showed how we can engage in global real-time massive conversations albeit with limited depth. Massive Online Multiplayer Games have explored how of the use of proper incentives can help transform individual motivation in the digital environment.
Currently in most government organizations people cannot search internal drives, cannot easily manage their documents nor their different versions. Easy sharing is difficulty and there is a proliferation of experiments with various ways of sharing information and communication.

However, both Microsoft and IBM have evolved enterprise level productivity suites that might prove helpful. In Microsoft’s case, for example, we refer to Office 2010 and Sharepoint 2010. What is significant about these new products is the seamless integration between the tools of familiar Office productivity suite (Word, PowerPoint, Excell, Outlook, etc) and key Web 2.0 tools (including a powerful search tool, corporate Facebook-like profile, wiki collaboration, twitter-like micro-blogging, blogging, and much more). In addition, a number of other vendors have developed information management tools that can work seamlessly with enterprise productivity suites and other tools to enable DRDC to comply with government mandated records standards. A final concern that appears relatively ready to implement relates to secure collaboration with other partners and participants.

Since 2009, the information environment of the Canadian federal government has witnessed increasing experimentation with Web 2.0 and collaboration. Examples include National Resources of Canada’s departmental wiki and its Treasury Board spin-off GCPedia – which together represent a Government of Canada wide commitment to create an internal, Wikipedia-like capacity that is endorsed and used by the Clerk of Privy Council. In addition we’ve seen the development of GCConnex – a Government of Canada internal ‘Facebook-like’ community application, and more recently GCForums, a wiki-like space for facilitating government wide discussions. In addition there have been many other departments implementing or developing similar online collaborative spaces.

Most recently, the third ‘Collaboration Management Day’ was successful in eliciting about 300 civil servants to participate in person (there were also virtual participants from across Canada). The Clerk of the Privy Council gave an informal talk and a lengthy relaxed Q&A. The whole event was organized via Twitter – which generally means on personal (not work) cell phones, computers and other devices). The paradox, includes the Clerk acknowledging that many departments to not enable their workers to access social media through workplace tools.

While the success of these applications remains varied, what they represent is a slow, inexorable cultural shift toward more collaborative and participatory approaches to working in the federal government. They stand in stark contrast to the more hierarchical forms of communication and knowledge sharing that have characterized government over the last century. Technology is enabling more than just expanded connectivity and networks but expanded ‘communities of practice’ capable of co-learning and effective partnership.

Furthermore, in the last two years the concept of cloud computing has increasingly taken hold in the corporate world
 and promises even more savings in terms of time and resources, together with increased capabilities related to enterprise level software maintenance, security and updating.

What do these technical advances mean for military and security organizations? Despite the uncertainty concerning how these services will be deployed and delivered, it is much more certain that these organizations will transition to the more comprehensive Web 2.0 enhanced productivity suites noted above (if they haven’t begun this transition already) and that this will provide them with new enabling capabilities for knowledge exchange and collaboration.

Social media is already on many lists of potentially disruptive technologies. It is a very safe to suggest that a convergence of social media, the Internet and the emerging digital environment (constituted through many other technologies including sensors and other forms of computing), will be significantly disruptive. The next two sections present a deeper exploration of some of the implications of what seems to be the inevitable evolution of the digital environment.
2.2
The Digital Environment
Figure 1, depicts the trajectories of various domains of the digital environment. In the upper blue wedge reside ‘Internet’ things/machines. In the lower wedge are digital technologies of social connection – Web 2.0 or social media networks. In the middle wedge are technologies of the virtual, including: the semantic web; augmented or ‘mixed’ reality; social computing (structured massive collaborations); and massive data analytics. The semantic web aims to create the development of ‘smart’ or ‘meta’ data, data that can ‘communicate’ with other data such that their inter-operability is seamless. These domains constitute the emerging digital environment that promises to also be ubiquitous.
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Figure 1: Kevin Kelly’s (modified) Trajectories of the Emerging Digital Environment
.

Today the smart phone is an Internet platform from which people function in the world as if it had a layer of information upon it. For example, with a smart phone a person can move with a GPS in hand, use the camera to translate signs or identify products & places, read bar- & QR-codes to get more information, compare prices and post reviews, and so much more. These mobile devices become ever more powerful and ubiquitous in urban areas with ever more data services and capabilities.

The figure purposefully presents no specific predicted timelines. What is important for the development of a ‘shaping strategy’
 is less an attempt to predict particular timelines and much more to understand the ‘inevitable’ trajectories of change. For example Moore’s law was a useful concept for the challenge of understanding the future of the computer, and a lot more. The figure permits a robust view of how the digital landscape will inevitably evolve – the timing and specific technologies of this evolution are too inter-dependent on too many variables and social conditions for prediction. 
There are many possibilities for these ‘inevitable’ trajectories to suffer significant delays or detours, including socio-political decisions shaping Internet access and the technology investment climate. On the other hand there are many reasons that could increase support for accelerating these technologies.

The bottom axis of Figure 1 represents the connections between people. Humans have always formed and depended on a finite number of close ties. However, one could argue that civilization begins with a capacity to include and structure a formation of ‘loose’ ties, ties that are less personal, as well as an ability to engage in somewhat trusted impersonal exchanges
. From the rise of the state and its socially constructed ‘imagined community’
 and corresponding market-system, to the urbanization of society and its comfort with anonymity
, to the telephone, to bed-room communities, to the rise of the Internet it is evident that people and societies are increasing challenged and enabled by an apparently ever-widening circle of loose-ties and impersonal exchanges. But Kelly, hints at more than loose-ties and impersonal exchange by labeling the far end of the connection between people axis the ‘Noosphere’.

Introduced by Teilhard de Chardin in 1922, it was meant to denote the "sphere of human thought". The word is derived from the Greek νοῦς (nous "mind") + σφαῖρα (sphaira "sphere"), in lexical analogy to "atmosphere" and "biosphere"
. This idea was not new having precedents in Rousseau’s notion of the ‘general will’ of the people and later Hegel’s concept of Mind. Many others have more recently written on this topic (a search of the term ‘global brain’ on Amazon.com, will produce at least a dozen books on this topic). More recently, the ‘Arab Awakening’ evokes powerful images of Rousseau’s ‘General Will of the People as the sovereign of the state’. Social media, the rapid emergence of related ‘Big Data’ is an enabling condition for making the structures of social consciousness visible. Given that in 2001, the Internet was still a ‘fad’ for many people, that half the world had never used a phone, that Google was relatively unknown, and Web 2.0 had not yet been born – it is incredibly difficult to imagine what the next decade will unfold.
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2.3
Traditional Economics of Organizational Structure –Why the Firm Arises?

Ronald Coase (1990) a Noble economist asked “why people are gathered under one ‘umbrella’ to get things done”. Coase’s
 theory explained that the firm arose in a market economy because of transaction costs (including search, negotiating terms, coordination, enforcement and communication). By sharing purpose; dividing labour; and providing control through establishing roles, responsibilities and methods of communication – it is both less expensive and easier to get things done. For example it is costly for all (in time, effort, money and people) to search for employees or work opportunities, to constantly negotiate enforceable terms and compensation, and to coordinate collective effort toward common purposes (principal-agent problem). Longer-term contracts, divisions of labor, and other structures of the organization save costs and enable higher productivity. 

Coase also noted some more ‘human’ reasons for a hierarchical organization in a market system, such as:

· Some people prefer to work under direction (to follow) and are prepared to accept the corresponding conditions & restrictions

· Some people prefer to direct others (to lead or manage) and are willing to accept the responsibilities and costs related to this role

· Some people prefer goods produced by firms

There is an effective upper limit on the size which an organization can reach and continue to be efficient. If the rationale is to have lower transaction costs than those found in a market system – then the upper limit on size of an organization must be that point in which the internalization of transaction cost begins to exceed transaction costs of a market situation. As the organization gets bigger there is a diminishing return to efforts to create more efficient management regimes.

Some organizations arise regardless of transaction cost considerations – for example governments and militaries. Their size will be determined more on the basis of a need to effectively meet a purpose. However, all organizations face the problems of costs and efficiency.

Essentially until the advent of the Internet and the emerging digital environment, hierarchically structured organizations where the most efficient and effective methods of coordinating large scale collective human effort. The situation now, is that soon organizations will face increasing competitive pressure – not just from other organizations – but from new forms of getting things done
. 

2.4
The Digital Environment – A Theory of an Intensive Media

Intensive dimensions are the measurable domains such as temperature, pressure, density or connectivity. Intensive dimensions are important in that they are subject to a certain type of change referred to as phase transitions. A phase transition is a very dramatic type of change within a very narrow band of measurement. For example, if we track the change of temperature in a body of water from 99 degrees Celsius to 1 degree Celsius we have a significant range of temperature with very little change in the water itself. However, in the next two degrees – from 1 degree to -1 degree we see something remarkable – water becomes solid. Two completely different ‘substances’ exist on each side of 0 degrees. This type of change is very difficult to anticipate unless we have already experienced it. It also represents a profound change in the conditions of change. And the digital environment represents a profound change in the conditions of change.
How can phase transitions occur in a social context? A simple example, as human populations reach certain levels of density we see phase transitions in the possibilities for increasing divisions of labour and variety of possible exchanges. Other types of ‘density’ can impact a social context even those with a relatively stable population density. The emergence of new types of communication ‘densities’, new ways to increase connectedness and/or new capabilities such as the lowering of transaction cost thresholds (such as search, coordination and communication), can also produce types of phase transitions in social conditions that enable new possibilities, and varieties of exchange. Figure 2 presents two ways of depicting a phase transition one as a change of state and the other as a bifurcation graph.

[image: image3.png]Social Media — A Medium of Intensity

A human medium of hyper-connectivity propagates a phase
transition to hyper-divisions of labor, hyper exchange & a

Phase Transition

(

Intensive dimensions (c.g. Temperature. Pressure. Density. Connectivity,

Changein conditions of Change is Not Linear

hyper knowledge metabolism

10

< °
e
L

24 26 28 30 32 34

are the domains of Phase Transitions




Figure 2: Social Media – As a Medium of Intensity.
The emerging ubiquitous digital environment sets in motion a phase transition – a change in the conditions of change. The collapse of traditional transaction costs fundamentally opens up new possibilities of the design of how work is accomplished. Ever since Adam Smith’s elaboration of the ‘pin factory’ we have known that economic prosperity and productivity gains are founded on the division of work into ever smaller units. Correspondingly the increase in population density of urban life has enabled the sustainment of ever more specialized work and workers. This theory of the digital environment sees it as an enabling a progression into an era of almost costless hyper-connectivity enabling a hyper-division-of-labour with a requisite hyper-exchange producing a hyper-knowledge-metabolism.
2.5
The New Economics of Organization – Increasing Returns of Epistemic Communities

Fundamental to the digital environment as an intensive media is the enabling conditions arising from the collapse of the transaction costs that have formed the basic economic rationale supporting the traditional hierarchical organization. For example with the advent of Internet search engines the cost in time and effort of finding people or business expertise or work opportunities (if they exist) has become negligible
. The ‘end-user-license-agreement’ (EULA) has simplified many forms of negotiation. The transparency of the internet creates conditions of easier accountability shifting the problem from principal-agent to agent-forum
. Wikipedia demonstrates the near costless capacity to coordinate millions of autonomous contributions in the creation of the world’s creates encyclopedia. The digital environment has not only collapsed these costs, but also has the potential further reduce many other costs related to collective human effort. 

Thus the digital environment represents a change in the conditions of change that enables the emergence of unprecedented new modes of production – entailing an unprecedented capacity for knowledge flow. Some of the key features involved in this change in conditions of change entail fundamental transformations or shifts including:

	From
	To

	Place-to-Place
	Person-to-Person

	Person-in-Job
	Person-best-able

	Principal-Agent Accountability Framework
	Agent-Forum Accountability Framework

	Hierarchy of Supervision
	Hierarchy of Competence

	Other Entailments include:

	Big Data Analytics
	Making Visible the Structures of Social Consciousness

	Power of Crowdsourcing
	A career based on Crowd-employment

	High Definition Human Capital
	Enabling Talent Clouds


The classic managerial need to structure organizations as a command hierarchy to control the coordination human effort by gathering people locally (whether it is the small unit or the entire organization), is becoming unduly restrictive. 

The most salient economic rationale for the organizations of the 21st century will increasing returns related to the stewarding of epistemic communities – that is the capacity to develop shared mental models, common rules, languages and purpose. This view arises from considerable work including institutional economics 
(e.g. see North, 1981, 1990, 2005; Ostrom, 1990, 2002, 2005; among many others). The sense of increasing returns is seen in the truism of the capability of team of athletes with high cohesion and a rich history of practice outperforming an assemblage of superstar athletes motivated by a need to outshine each other. In this way an organization that can develop a culture with high trust and autonomy can be more agile in solving problems and seizing opportunities and innovation than an organization with a highly rules-bound culture. Cohesion in a military organization has been well established as a fundamental component of success and effectiveness. 
2.5.1
Hyperspecialization and Non-Routine Work

We are familiar with a long used terms of the information age/economy, the knowledge age/economy, the network society and more recently the digital economy. These all contain significant insights, but to understand another key impact of the digital environment Malone, Laubacher and Johns (2011) name this the era of hyperspecialization
. Many sorts of knowledge work can be made more productive through the atomizing into complex networks of people able to provide in highly specialized competencies. For example, the job title of software developer obscures the fact that software projects involve the assemblage of many different specialists including design, coding and testing.
Specialization improves quality, speed and cost as well as improving agility to deal with surges in scale and scope. In addition quality also improves when each aspect of a work is performed by people with the most competence. Speed can be improved because more work can be done in parallel and because people who are good at what they do are generally able to do it faster.

Hyperspecialization improves speed and quality as more work can be done in parallel by people who are good at what they do are generally able to do it faster. Productivity can increase with a better use of people’s knowledge and time that harnesses their motivation and lets them spend their time on higher value work that only they can do – we turn to a network of experts rather than reinventing the wheel.
Recent Gartner research noted that currently 25% of work in organizations is non-routine predicting that this will increase to 40% by 2015. As information technologies automate more routine work the emphasis shifts to the real value that people add – analytical, social interaction, capacity to discover, innovate, collaborate, persuade and learn. This means a better capability to form ‘one-of’ assemblages of talent and experience to deal with unique problems as they arise. Non-routine work will tend to be more informal and unlikely to follow regular patterns. Process models will likely emerge as work progresses tending to on-the-fly-sketch-ups’. Other trends include: Hyper-connection; Work Swarms and crowdsourcing approaches; and Person-centric work.

In fact, whole new types of time critical work become possible. Perhaps the biggest increase in productivity is a better use of people’s knowledge and time enabling them to optimize their motivation by spending their time on the higher value work that only they as individuals can do – when we can turn to experts rather than reinventing the wheel. The management challenge will involve in reshaping the organization and developing an institutional framework that enables more dynamic work processes for more discrete work related to corresponding types of expertise or knowledge and integration to achieve desired effects.

Thus collapse of traditional transaction costs profoundly changes options for the design of how work is accomplished. Economic prosperity and productivity gains are founded on the division of work into ever smaller units. Increases in population density of urban life enabled ever more division into specialized work and workers. The digital environment increases the sense of density by the collapse of distance and increasing connectedness.

2.5.1
Hyperspecialization and the Re-integration of Work
Increasingly hierarchical organizations are becoming more fragmented due to the need for greater specialization. The era when the section water cooler provided a mechanism of ‘cultural’ integration is over. However, the same tools which can promote employee independence can also foster a more holistic understanding of the evolving nature of the organization as it responds to needs in its environment. Social media tools enable a wider form of integrative sharing of stories, activities, information. The paradoxical key to hyperspecialization is the corresponding development of interdependence. Specialization only is productive when it is enabled by mediums/mechanism of exchange. The more specialized one is – the more one is equally dependent on exchange to make specialization viable and productive.  

Thus, hyperspecialization requires and incites hyper-exchange a deep form of interdependence as well as an enabling platform of designed serendipity
. The more one is dependent on exchange, the more likely one is to encounter something that is unknown. This type of encounter with a previously unknown topic, specialty, person can spark new insight, AHA moments, and potential innovations. Hyperspecialization grows the diversity pool of an organization, enhancing its internal complexity and in this way makes an organization more robust in a turbulent and complex operational environment.
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2.6
The Nature of Knowledge Production
What counts in the online network is the quality of one’s participation, not the marks on one’s sleeves. As a result, knowledge and expertise are shared and developed with fewer artificial impediments.... Social networks such as CompanyCommand .... add value .... because they comprise people with expertise that can be brought to bear on some particular class of problems. 

The complex, multiway interactions of the Net enables means that networks of experts can be smarter than the sum of their participants.

David Weinber.2012. “Too Big Too Know”

Like work trends, the production of knowledge is shifting from this traditional orientation toward more open evolving contexts where many actors participate and resources are no longer fixed, predictable or under direct control. Generating knowledge is increasingly about practical usefulness and tends to require a larger, more diverse system of epistemic communities, actors, stakeholders and participants involving a continuous negotiation
. Research priorities must adapt to a constantly shifting landscape and the research enterprise must embrace more uncertainty.

In short knowledge production is now: carried out in a context of usefulness; is transdisciplinary; is more heterarchical and transient; is required to be more socially accountable and reflexive (a context of implication) and therefore includes a wider, more temporary and heterogeneous set of practitioners, collaborating on problems defined in specific and localized contexts
. Furthermore the concept of ‘big data’ and social computing have accelerated the transformation of knowledge generation beyond the traditional professional frameworks
.

2.7
What It Means – Opportunities, Threats
2.7.1
Opportunities
The current state of DRDC networks, new management, new government and the trajectories of the digital environment are ripe conditions for re-conceiving DRDC 2.0. A DRDC that can truly harnessing the most valuable forms of knowledge in organizations is the challenge of developing an internal space for richer, more agile cloud-labour and talent-commons providing ‘just-in-time’ group-forming and peer collaboration within and between organizations. This would increase the capability to search a larger solution space, enable knowledge to flow and increase human and social capital and trust. These critical factors set the conditions for current and future operational agility (Albert and Hayes, 2003).  The benefits include:
· Reduced transaction, search, coordination, control and opportunity costs (time, effort, people, capability).

· Integrated continuous learning, to power more effective operational agility.

· Improved incentives for, and harnessing of, intrinsic motivation engendering greater commitment.

· Increased pool of available skills, knowledge and judgment that can be brought to bear – enabling organization to better marshal its full human capability/capital for productive and operational ends.

· Improved generation of innovation through increased serendipitous exchange.

2.7.2
Threats
The major threat for DRDC is falling too far behind other departments and other science and technology organizations. This is a threat in terms of maintaining its agility and capability to innovate, and of attracting and retaining the talent necessary to be a world-class S&T research organization. In the next five years DRDC will be vulnerable to increasing levels of retirement. Young researchers not only want good work but modern working conditions.
The hierarchical nature of management careers within the organization may provide a barrier to substantial cultural change due to the epistemic nature of the management cadre as they master the organization’s various institutions. As other epistemic communities managers are engaged in deliberate mastering of tools, codes, theories of common practice endeavour. This process defines and delineates the community itself by generating and maintaining in shared language and coding schemes, cognitive frames, theories, mental models, and emotional/psychological investment – facilitating knowledge articulation, exchange and access. Once mastery of the structure, rules and processes is achieved – change is often resisted for fear of loss of mastery.

Another potential threat arises from the democratization of knowledge, which many claim to be a downside of knowledge sharing and the open approach that is fundamental to the wiki-movement. For example making public ‘how-to’ knowledge about potentially dangerous technology and enabling the ‘power of one’ to cause ‘mass destruction’. The challenge is about developing systems of effective collective learning that also enable corresponding levels of security. This is a challenge perfectly suited to the purposes of a DRDC specific network.

What else threatens to stop the collaboration and the necessary flow of knowledge? The discussion thus far has laid out the strategic context and the new economic rationale for the organization. The emphasizes is the importance of harnessing the more the tacit knowledge and motivation of people. But what stops the collaboration necessary to fully harness this knowledge? IBM explains it simply below:
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There are many reasons for not collaborating. For example, he may feel he does not have permission because he is fully committed to other projects. He may believe that he has nothing to contribute, or that the organization would not reward his contribution or may punish him for serving goals other than those assigned to him. He may not trust his colleague(s) to give due credit for his contribution. The organization may not provide the time for non-routine collaboration. Or the organization may not provide convenient means of collaborating (e.g. tools & processes.

2.7.2
Knowledge Governance and Risk Management
Knowledge governance must establish confidence that empowering people and implementing a policy of responsible autonomy can also mitigate more risks as well as incurring less opportunity costs by:

· Ensuring an appropriate balance between need-to-share and need-to-protect, secure and control information – including consideration related to intellectual property
· Ensure that the issues of privacy, trust, and respect are adequately addressed
· Provide necessary training to all personnel
Time, tacit knowledge and talent are the key scarce resources, to use these effectively DRDC should produce simpler (less complicated) decisioning enabling more productive, complex synergies of human capabilities.
3.0
Institutional Innovation for a Knowledge Organization
Early on, “we put in a system of mechanisms,” for innovating, Schmidt said, citing the so-called “70/20/10 system.” This was a principle that everyone should spend 70% of their time on their core job, 20% as part of another team, and 10% on something blue sky. It was often honored in name more than the event, I’ve heard from insiders – if you’ve got a critical job and a tight deadline, you don’t give it up at that 70% mark. It was however, a good way for people to see projects all around Google, and test them against their own ideas.

You also probably need to tolerate a certain level of waste – which people should start calling learning and experimentation. It is important to keep trying things  “You need an unregulated market, a common platform people can work off of, a fast iterating model....”

Eric Schmidt, Google’s executive chairman, and until last April Google’s CEO

....the leadership required is not provided by a single individual, no matter how steely his or her gaze is, but rather the ability of the team to stay determined and motivated, to find new ways to accomplish their goal as the situation changes, to switch to new goals if that’s what’s called for, to be resilient as members of the team are injured or taken up with other tasks. For Burgess, these are desirable characteristics of a team, not of any one individual. Leadership for Burgess is distributed throughout the team, so that leadership becomes a property of a unit the way robustness is a property of an organism. 

David Weinber.2012. “Too Big Too Know”

As we have already discussed, organizations will flourish in a post-digital economy because it (the people that constitute it) will ‘know how to do things’ – to harness knowledge – primarily tacit knowledge, with more agility, effectiveness and efficiency than other methods of structuring collective effort. More importantly, the successful organization will be able to assemble as needed those people, organizations, knowledge centres, resources, and mandates that will allow it to achieve its goals when knowledge, resources and power are distributed.
The next decade of innovation will increasingly stress enabling participation, deeper trust-based social fabric (across virtual & physical sphere of action), more rapid learning and more effective collaboration and self-organization by enriching and accessing the larger pools of tacit knowledge. More rapid continual learning (and learning how to learn) requires a much greater emphasis on intrinsic motivation rather than extrinsic rewards. Organizations that can generate social fabric and steward intrinsic motivation provide conditions that allow people to develop responsible autonomy
  and foster their mastery in a context of purpose and belonging.

Learners do not receive or even construct abstract, “objective,” individual knowledge; rather, they learn to function in a community. They acquire that particular community’s subjective viewpoint and learn to speak its language. Learners are acquiring not explicit, formal “expert  knowledge,” but the embodied ability to behave as community members. (Brown and Duguid, 1991, p. 48)  

How do people find stability in a world of accelerating change, where exabytes of new data are generated every day, where people and relationships (close and loose ties) are increasingly fluid, and where certainty has become probability and the decision making terrain is mired in uncertainty? Stability is found in the space for ongoing learning, particularly the type of learning-while-doing approach so characteristic of collaborative enterprises, which enables organizations to invent their way out of problems through dialogues among those affected and interested.
3.1
Knowledge Governance Principles
“You can’t manage knowledge – nobody can. What you can do is to manage the environment in which knowledge can be created, discovered, captured, shared, distilled, validated, transferred, adopted, adapted and applied.” 

Chris Collison and Geoff Parcell

Learning to Fly: Practical Knowledge Management from Leading and Learning Organizations

Knowledge governance is a human-centric design approach to tools, processes and policy. KG is needed to shape the working environment to create a dynamic collaboration space for richer, a more agile cloud-labour and talent-commons in order to provide ‘just-in-time’ group-forming and peer collaboration within and between organizations. There are four key factors to success: The role and importance of tacit knowledge; trust-based relationships; broad based talent development that is both general and specialized for individuals and groups; and the mechanisms, tools and practices that can enable a more collaborative culture. 
	The Centrality of Tacit knowledge
	The hardest to attain, the hardest to share and formed through experience. As data, information & explicit knowledge proliferates, tacit knowledge becomes both more valuable and more difficult to access. Enhancing collaboration strengthens the flow of tacit knowledge.

All employees are responsible for the knowledge they learn and embody and only they can enhance collaboration to strengthen the flow of this knowledge.

	A Culture of Trust-based relationships
	Knowledge cannot be coerced, it can only be ‘volunteered’. Tacit knowledge being embedded in the person requires trust to foster a culture of collaboration and participation.

Knowledge, to solve complex problems and to innovate, is best harnessed when people can collaborate creatively in a trusted context.

Improving performance of cognitive work involves fostering intrinsic motivations (autonomy, attaining mastery, purpose). Responsible Autonomy needs trust. 

	Investment in Learning & talent development
	The half-life of knowledge and skill is rapidly decreasing. 

Key is a capacity to foster learning how to learn and richer more experiences and opportunities including being in touch with clients & stakeholders and in multi-disciplinary, trans-jurisdictional situations. 

	Institutional Framework for Knowledge Governance
	At minimum, an institutional framework that consists of:

· Power structures that specify decisioning and governance processes
· Property rights structures that define incentives and accountabilities 

· Socio-cultural of norms & conventions defining informal incentives & expectations
· Rules, techniques, practices and mechanisms that promote Collaboration 
· Rules for changing the rules enabling non-routine collaboration & stewarding a knowledge commons of shared ideas, worldviews, perspectives, experiences, talents. 


3.2
Knowledge Governance Strategic Goals
Knowledge governance that leverages the digital environment is an essential 21st century capability enabling organizations to achieve its high level effects with greater effectiveness, speed, agility and efficiency. Knowledge governance would bring an integrated, human-centric, whole-system design perspective to the military mission command concept, strategy and governance framework. KG can optimize potential synergies of people’s capabilities, the rapid adoption of new tools and innovations, the information system’s ease of use, and the power of new social media enhanced productivity tools, the systems should be.

Some key, interdependent, strategic goals for the implementation of knowledge governance include:
1) Integration of Knowledge Governance within the overarching governance framework
a) A constitution of policies and incentives owned by leadership that enables collaboration when and where necessary and excludes it when appropriate and reasonable 

b) Provisions for oversight, as well as a framework of rights, obligations and norms related to needs for defence and security.
2) Provide the collaborative platforms and infrastructure necessary as well as corresponding library science and related information services, as well as making available the social media and social collaboration expertise to train members and facilitate conversation including:
a) Expertise in human collaboration to align technology with human behaviour.

b) Expertise in managing virtual engagement, facilitating group conversation, gamification as well as workflow and task management and associated with library science services.
c) Fostering a Knowledge Commons integrating collaboration tools and library services.
d) Accredit a range of power-users that they can facilitate the spread of competencies.
e) Appropriate incentives to encourage learning, sharing, teaching, and innovation
f) KM expertise to facilitate systematic processes to help specific knowledge flow, to achieve specific outcomes and grow specific capabilities over time.
3) Stewardship of organizational culture toward innovation, collaboration, trusted-relationship.
a) Integrate and/or augment within the performance review system incentives and behaviours consistent with a culture of collaboration and innovation

b) Develop/evolve frameworks, methods and analytics to better monitor organizational culture including dimensions of learning and knowledge sharing

c) Structure work and career paths to include more opportunities for multi-disciplinary, trans-jurisdictional and other forms of experiential collaborative learning internal and external to the organization.
4.0
Conclusion

Knowledge governance is a shift from a content-centric concept of knowledge management toward a people-centric concept, empowering self-directed collaboration. It recognizes that the most valuable and hardest to develop knowledge is tacit (both individual and collective), and cannot be managed directly, nor can it be captured in explicable forms. Although it lives in the minds of people and in the organizational culture, it can be generated and harnessed through appropriate leveraging of the digital environment.

The digital environment creates new conditions for organizations, because of the collapse of traditional transaction costs – the primary economic basis for the classic hierarchical managerial efficiency. Knowledge governance is a necessary institutional innovation providing a framework based on responsible autonomy.
 The condition that knowledge governance fosters will enable ‘knowers’ to collaborate and innovate through empowered self-organization in ways where accountable action enables the right person to make the right contribution to the right effort at the right time.
If organizations are going to be able to fully leverage the emerging digital environment, to fully develop and harness this human embodied knowledge and know how, they will require new ways to design how works is accomplished and thus new architectures. This approach enables tacit individual and collective knowledge to be more effectively and fully generated, discovered, captured, analyzed, distilled, exapted, exchanged, validated and applied. It will also enable a better aligning of the varied perspectives, strategies and responsibilities of all of an organizations internal and external domains, including the achieving of overarching strategies and high level effects.

In order to implement a knowledge governance framework will require organization to embrace more experimentation aimed at developing a better more adaptive infrastructure and to formulate new frames, models to emulate, metaphors, skills, safe spaces for conversation, new feedback loops and new goals & ways of constituting success.
Knowledge governance aims at enabling a more integrated and agile environment that enables greater subsidiarity that will complement and enhance the traditional approaches to: the management of the occupational/disciplinary structure, the professional development system, the personnel performance assessment system, and the management environment.

Knowledge Governance is a necessary institutional innovation that will enable a:
A culture of innovation and collaboration through conversation – that steward’s engagement 
and commitment in our people and to enable empowered, accountable action that enables 
the right person to make the right contribution to the right effort at the right time.






The Digital Environment – disrupts the industrial economy and its organizations with an almost costless hyper-connectivity enabling a hyper-division-of-labour (hyperspecialization�) with a requisite hyper-exchange, producing a hyper-knowledge-metabolism. 


The management challenge involves developing an institutional framework enabling dynamic work processes for more discrete types of work by wider varieties of expertise and knowledge all aligned to achieve desired effects.





Foresight is not about predicting what will happen.


Foresight is about understanding evolving conditions in order to imagine what they can enable























� This is consistent with Logic III as outlined in Chapter 1: Concepts Underlying Organizational Effectiveness: Trends in the Organization and Management Science Literature. By Kathryn A. Baker and Kristi M. Branch.


� See the Appendix for a more detailed discussion of the nature of knowledge.


� The concept of KG is also consistent with Logic III as outlined in Baker & Branch Chapter 1: Concepts Underlying Organizational Effectiveness: Trends in the Organization and Management Science Literature. �By Kathryn A. Baker and Kristi M. Branch.


� For example, the newly released Canadian Department of National Defence Information Management and Collaboration Strategy (IMCS). The implementation of IMCS both supports and will depend on a concept like knowledge governance to be optimally viable and productive. Of particular importance are the values of: Collaboration, Commitment and Communication; - Enabling people to have the capability to effectively and efficiently manage their information and adapt quickly to change; and Enabling people to quickly discover, share and analyse trusted, protected and secure information when and were needed. 


� For example, a number of security collaboration platforms have developed within the Canadian and US security communities. 


� For a government perspective, see the 2011 Cloud Computing Strategy Discussion Paper issued by the Department of Finance and Deregulation of the Australian Government. �HYPERLINK "http://www.finance.gov.au/e-government/strategy-and-governance/cloud-computing.html"�http://www.finance.gov.au/e-government/strategy-and-governance/cloud-computing.html� In relation to Canadian Government a recent announcement regarding measures to streamline and identify savings in Information Technology (IT) through Shared Services Canada, hints at some a movement that is in the same direction �HYPERLINK "http://news.gc.ca/web/article-eng.do?mthd=advSrch&crtr.page=1&nid=614499&crtr.kw=technology%2Bcosts"�http://news.gc.ca/web/article-eng.do?mthd=advSrch&crtr.page=1&nid=614499&crtr.kw=technology%2Bcosts� 


� Kevin Kelly’s original graph was labelled “Two Strands of Connectionism” �HYPERLINK "http://www.kk.org/thetechnium/archives/2009/01/two_strands_of.php"�http://www.kk.org/thetechnium/�archives/2009/01/two_strands_of.php�


� See John Hagel III, John Seely Brown, Lang Davison. �HYPERLINK "http://www.johnseelybrown.com/shapingstrategy.pdf"�http://www.johnseelybrown.com/shapingstrategy.pdf�


� Douglass North (1982, 1990, 2010) makes this argument as the basis of the rise and success of a market-based political economy. 


� See Benedict Anderson, 1991. “Imagined Communities: Reflections on the Origin and Spread of Nationalism” Verso. 


� Prior to mass urbanization xenophobic suspicion of ‘other’ was the norm.


� Wikipedia, access 16 February 2012.


� In his Wired Magazine article “In the Next Industrial Revolution, Atoms Are the New Bits” Chris Anderson quotes Bill Joy as the source of this flaw in Coase’s model.  �HYPERLINK "http://www.wired.com/magazine/2010/01/ff_newrevolution/all/1"�http://www.wired.com/magazine/2010/01/ff_�newrevolution/all/1� . According to Coase in a perfectly efficient market – there would be no reason for the firm to arise – other than psychological one of people liking to lead or liking to be led. 


� Essentially until the advent of the Internet and the emerging digital environment, hierarchically structured organizations where the most efficient and effective methods of coordinating collective human effort. The situation now, is that soon organizations will face increasing competitive pressure – not just from other organizations – but from new forms of getting things done�.


� Besides simple search there is a proliferation of specialized social media sites that serve the purpose of linking seekers with providers – for example LinkedIn, Craig’s List, eBay, Kijiji, Beehive, etc.


� See the work of Mark Bovens on this concept – for example Two Concepts of Accountability: Accountability as a Virtue and as a Mechanism. West European Politics, Vol. 33, No. 5, 946–967, September 2010 � HYPERLINK "http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_USBO/REBO_USBO_OZZ/Bovens/�Bovens.two%20concepts%20of%20accountability.webversie.pdf" ��http://www.uu.nl/SiteCollectionDocuments/REBO/REBO_USBO/REBO_USBO_OZZ/Bovens/�Bovens.two%20concepts%20of%20accountability.webversie.pdf�  


�  Malone, Laubacher & Johns. The Big Idea: The Age of Hyperspecialization Harvard Business Review. July-August 2011.  �HYPERLINK "http://hbr.org/2011/07/the-big-idea-the-age-of-hyperspecialization/ar/1?cm_sp=most_widget-_-hbr_articles-_-The+Big+Idea:+The+Age+of+Hyperspecialization"�http://hbr.org/2011/07/the-big-idea-the-age-of-hyperspecialization/ar/1?cm_sp=most_�widget-_-hbr_articles-_-The+Big+Idea:+The+Age+of+Hyperspecialization� 


� See Neilsen, Michael. 2011. Reinventing Discovery: The New Era of Networked Science. Princeton University Press. See as well Brown, Hagel & Lang 2010. The Power Of Pull: How Small Moves, Smartly Made, Can Set Big Things in Motion. Basic Books.


� For example a recent Nature articles discusses the impact of blogging and twitter on peer-review - �HYPERLINK "http://www.nature.com/news/2011/110119/pdf/469286a.pdf"�http://www.nature.com/news/2011/110119/pdf/469286a.pdf� 


� See Nowotny et al (2001) and Gibbons et al (1994).


� See Neilsen (2011) and Weinberger (2012) for highly readable accounts of the transformation of science being wrought by social media and social computing.


� �HYPERLINK "http://www.forbes.com/sites/quentinhardy/2011/07/16/googles-innovation-and-everyones/"�http://www.forbes.com/sites/quentinhardy/2011/07/16/googles-innovation-and-everyones/� 


� David Weinberger in an interview with Lieutenant Colonel Anthony Burgess Director of the Army Center for the Advancement of Leader Development and Organizational Learning (CALDOL) and co-founder of CompanyCommand.com.


� A complementary concept to responsible autonomy is Subsidiarity: an �HYPERLINK "http://en.wikipedia.org/wiki/Organizing_principle" \o "Organizing principle"�organizing principle� that matters ought to be handled by the smallest, lowest or least centralized competent authority. The �HYPERLINK "http://en.wikipedia.org/wiki/Oxford_English_Dictionary" \o "Oxford English Dictionary"�Oxford English Dictionary� defines subsidiarity as the idea that a central authority should have a subsidiary function, performing only those tasks which cannot be performed effectively at a more immediate or local level. The concept is applicable in the fields of �HYPERLINK "http://en.wikipedia.org/wiki/Government" \o "Government"�government�, �HYPERLINK "http://en.wikipedia.org/wiki/Political_science" \o "Political science"�political science�, �HYPERLINK "http://en.wikipedia.org/wiki/Cybernetics" \o "Cybernetics"�cybernetics�, �HYPERLINK "http://en.wikipedia.org/wiki/Management" \o "Management"�management�, military (�HYPERLINK "http://en.wikipedia.org/wiki/Mission_Command" \o "Mission Command"�Mission Command�) and, metaphorically, in the distribution of �HYPERLINK "http://en.wikipedia.org/wiki/Software" \o "Software"�software� module responsibilities in �HYPERLINK "http://en.wikipedia.org/wiki/Object-oriented_programming" \o "Object-oriented programming"�object-oriented programming�. Subsidiarity is, ideally or in principle, one of the features of �HYPERLINK "http://en.wikipedia.org/wiki/Federalism" \o "Federalism"�federalism�, where it asserts the rights of the parts over the whole. See �HYPERLINK "http://en.wikipedia.org/wiki/Subsidiarity"�http://en.wikipedia.org/wiki/Subsidiarity� 


� See Verdon 2005 and Verdon et al 2007, 2009.
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