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ABSTRACT

Taking advantage of the rapid evolution of educational technology, simulations and games have been embodied in a variety of teaching and learning procedures. To a large extent, their effectiveness, in common with the effectiveness of all instructional design relies on how material and activities are optimally organized. That organization should be determined by the nature of human cognitive architecture when dealing with complex, biologically secondary information. Cognitive load theory has been devised to deal with such knowledge. Therefore, embodied simulations and serious games should take evidence-based cognitive load principles into account in both design and implementation.

Keywords: Cognitive Load Theory, Evolutionary Psychology, Human Cognitive Architecture, Instructional Design

INTRODUCTION

Today’s unstable and highly competitive business environment has created a shift in how enterprises are established and managed. Past “traditional” enterprises are increasingly replaced by new “virtual” enterprises, forming temporary networks of independent companies or Virtual Enterprise Networks (VENs) that share skills, costs and access to each other’s market. While this kind of business formation is not without risks, managing risk in VENs is a rather underexplored and unstructured scientific area.

Driven by the advent of globally available skills and operational excellence (Sengupta, 2008)
 it is not unusual for firms in a supply chain to come together and act as a VEN, and it is from this perspective that the subject of risk management in a VEN will be explored. The purpose of the chapter is to approach the realm of VEN risk management from a supply chain risk management (SCRM) perspective, where ideas from the current literature on supply chain risk, supply chain vulnerability and supply chain disruptions in traditional enterprises will be linked to some of the prevailing ideas of how to ideally structure and organize a VEN. Essentially, current ideas on VENs, along the lines of Thompson (2008a), will serve as a base onto which traditional ideas on supply chain risk will be transposed.

Thus, the idea of this chapter is to serve as a descriptive rather than prescriptive concept or framework for how a VEN is exposed to risk and furthermore to explore how a VEN can deal with potential risks, using SCRM practices applied to a VEN environment.

BACKGROUND

It has been more than 15 years since the shape of today’s virtual enterprise networks began to emerge when Snow, Miles, Coleman, & Henry (1992) identified 3 types of networks: 1) internal, 2) stable and 3) dynamic, the latter composed of “lead firms who identify new opportunities and then assemble a network of complementary firms that meet the market needs” (Child, Faulkner, & Tallman, 2005a,). From this starting point, the definition of what constitutes a virtual enterprise network, in literature, varies considerably.

THIS IS A LEVEL 1 SUBHEADING

Traditional enterprises can enter into various forms of cooperation without necessarily establishing what is called a VEN. Child et al. (2005a) describe six reasons why firms seek to establish cooperative networks: 1) certainty - by developing relationships with mutual solidarity, 2) flexibility - by being able to quickly allocate a range of resources, 3) capacity - by “outsourcing” work to other network members, 4) speed - by being able to quickly respond to a wide range of business opportunities, 5) skills and competence - by gaining access to resources other than one’s own, and 6) intelligence – by sharing market information.

Placing cooperative networks on a scale, going from independent to integrated, Child et al., describe five degrees of networks: 1) Equal-partner network, 2) Unilateral agreements, 3) Dominated network, 4) Virtual corporation, and 5) Strategic alliance. The virtual corporation is described as “a loosely coupled enterprise in which the parts are held together through the medium of sophisticated information technology packages”. Interestingly, they note that the virtual corporation may be “a transitional stage of company development on the path to complete hierarchy”, a statement that is somewhat contradictory to Nolan & Croson (1995), who foresaw networks emerging as the organizational forms of the future, replacing and transforming the traditional pyramid-shaped hierarchical organization.

This is a Level 2 Subheading

In the late 1980s the term ‘virtual corporation’ began to appear for the first time. In the beginning, “virtual” referred to invisible or virtual links between companies in the form of information and communication technology, aka ICT or computers. Virtual corporations were technology-driven corporations, using and sharing the same information systems:

The virtual corporation is a temporary network of independent companies – suppliers, customers, even erstwhile rivals – linked by information technology to share skills, costs, and access to one another's markets (Byrne, 1993).

Davidow and Malone (1993) describe virtual corporations as being able to apprehend customer needs and specifications and create new products instantaneously or on-the-fly, thus constantly reinventing themselves to accommodate or respond to the market fluctuations:

To the outside observer it will appear almost edgeless with permeable and constantly changing interfaces between company, supplier and customers […] with traditional offices, departments and operating divisions constantly reforming according to need. Job responsibilities will regularly shift, as will lines of authority. (Davidow and Malone, 1993).

Goranson (1993) describes a “virtual enterprise (VE)” as “a temporary aggregation of core competencies and associated resources collaborating to address a specific situation, presumed to be a business opportunity”. Goranson goes on to describe four different kinds of aggregations or VEs:

• An aggregation of firms formed in response to an opportunity

• A pre-existing aggregation of core competencies seeking new opportunities

• An existing supplier chain, responding to market needs

• A bidding consortium of conventional businesses acting as one

What these kinds of VEs have in common is that they are all designed for a certain purpose or certain business opportunity. The common denominator is the existence of a business opportunity of mutual interest to all parties involved, or a business opportunity that cannot be realized without forming said aggregations. In some cases the collaboration will end when the business opportunity has been fulfilled, in other cases it will continue.

The concept is analogous to a similar concept used by Husdal (2009), who employed it to categorize supply chains based on the number of transportation modes and links within each mode. The more modes there are or the more links there are, the more diverse a transportation network is. Similarly, a VEN’s outreach in terms of potential business opportunities is determined by the number of members and number of individual skills or competencies for each member (or vice versa: Number of member skills or competencies and number of individual members that possess this skill or competence)

[INSERT FIGURE 1 HERE]

Figure 1. The name of the figure

In a constrained VEN there are only few members with few skills which the VEN has to depend on, it is therefore constrained in its scope. A VEN with many members, but with a small collective skill set can be seen as a limited VEN, because of the limited set of opportunities it can exploit despite the large number of its members. A VEN with few members, but with a wide range of individual skills can be seen as a directed VEN since it is highly dependent on or directed towards these members when seeking business opportunities. The ideal or free VEN is a VEN that has many members with a wide range of collective skills.

[INSERT FIGURE 2 HERE]

Figure 2. Cognitive Structure
In the example of Figure 2, the leader of Project 2 is also a participant in Project 1 and a contributor in Project 3. The success of a VEN hinges on having enough VEN members that can play these roles in the various business opportunities the VEN may want to engage in. Not having enough flexibility would already make this VEN a constrained VEN, or at best a directed VEN that is highly dependent on few selected key members to provide the main thrust in fulfilling the business opportunities. Although this may not be of much concern in the early stages of VEN formation, such a directed or selected configuration of VEN members could potentially be detrimental to VEN survival as time progresses.

A NARRATIVE ANALYSIS 
The NIEM was established in February 28, 2005, through a partnership between federal Chief Information Officers (CIO), the Department of Homeland Security, and the Department of Justice. The NIEM uses the data standards implemented through the Department of Justice’s Global Justice Information Sharing Initiative and uses the eXtensible Markup Language (XML) data model. The NIEM is taken from Homeland Security Presidential Directive 5 of managing domestic incidents through a national incident management system. Sharing information is done through XML is an initiative that allows information and services to be encoded with meaningful structure and semantics. NIEM should have an impact on HSIS given that one of the common criticisms leveled against emergency response is the lack of common communication standards; NIEM could go part way towards addressing this problem.

Policy specification requires more than a simple policy editing tool that enables users to express policies and perform syntax analysis on them. Policies can interact with each other, often with undesirable effects, and a policy author needs to be made aware of such interactions between policies as well as possible resolutions of these issues. Furthermore, policies are usually deployed in distributed systems where it is likely that a policy author may have a partial view of the entire system. Multiple authors may write policies applicable to the same set of resources, and processes must identify issues across these authors’ policies. An end-to-end policy management framework must also provide for the full range of necessary refinements or transformations of policies from the stated human intention through system execution and monitoring.

It is important to develop technologies for effectively conveying the content of policies to the authors of the policies as well as the end-users who interact with those policies. End-users may require explanations of policy decisions, in order to understand and possibly correct situations in which requests for access were denied when the data user expected it to be allowed. Thus, technologies to help authors and end-users have been found to fall into three classes: policy presentation technologies, which convey the content of policies; policy explanation technologies, which explain policy decisions; and processing technologies, which provide mechanisms for conveying options, eliciting the individual’s choices, and negotiating around policies. We have chosen to begin with the first two of these classes. The technologies are briefly described in the sections below. Policy negotiation is an area of future work for this project.

[INSERT FIGURE 3 HERE]

Figure 3. Triple Helix
The Triple Helix is a flexible framework that acknowledges the challenges that different areas taking off for knowledge-based development could be struggling with. It also understands the different starting points that different communities within a region choose to be parts of innovation hub. However, it identifies the collaboration between three main institutional spheres- university, industry and government- to be the foundation of success in every region. Even if not present in the beginning, they likely appear at a later phase to fill gaps between local and regional level of knowledge-based development.

This is a Level 3 Subheading

Business risks, by their own nature, are as diverse as businesses are diverse and can arise from a number of external and internal sources. O’Hehir (2007), identifies five core groups of risks that a business has to face, while underlining that risks are dynamic and not mutually exclusive; there is no crisp borderline between the risk groups:

• Strategic

• Financial

• Operational

• Commercial

• Technical

Strategic risk is related to the uncertainty of plans failing or succeeding. Financial risk is the uncertainty of financial controls failing or succeeding, Operational risk is the risk of human error or staff failing to perform. Commercial risk is the risk of business relationships failing. Technical risk is the risk of physical assets failing or being damaged. This grouping of risks implies that risks have a long-term, forward-looking element (strategic risk) as well as a short-term, immediate element (operational risk).
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While the above approach views risks from the point of business operations perspective, a different view is employed by Christopher & Peck (2004), building on Mason-Jones & Towill (1998), who summarize enterprise-wide risk into three groups, looking at where the risk source resides:

• Externally-driven or environmental risk

• Internally-driven or process risk

• Decision-driven or information risk

Externally-driven or environmental risks are related to external factors that can affect a firm’s performance, such as competitors, customers, and regulations and technological advances. Internally-driven or process risks are related to manufacturing or production, operations and processing. Decision-driven or information risks are related to insufficient or erroneous decision support, along with contractual or legal issues.

This is a level 4 subheading

Risk reflects both the range of possible outcomes and the probabilities for each of the outcomes. Christopher (2005) advocates establishing a risk profile, with the purpose to establish where the greatest vulnerabilities lie and where the “greatest” risks are, based on the view that risk is the product of probability and impact.

Understanding of the commander’s intent and mission is a main objective performance measure in the experiments. Importantly, the experiment sessions started with a briefing by the commander of the Coalition Task Force Headquarters. This experiment resulted in two sets of conversational data, with each utterance annotated with additional parameters of the communication. The two sets of conversational data, Run1 and Run2, contain 2,694 and 3,356 records of utterances respectively. In addition to a text field containing a message ranging from a single word to multiple sentences, each record contains the attributes shown in Table 1.

Table 1. Data attributes

	SID
	unique identifier

	Timestamp
	system time

	Date
	date and time that the communication occurred

	Domain
	the TeamViz domain; for Run1 the domain is Coalition Ops Run1, and for Run2 the domain is Coalition Ops Run2

	Conversation Type
	email or chat room conversation

	Group
	group that the message sender belongs to

	Role
	the role of the person that sent the communication

	Broadcast
	true indicates that the message was broadcast to the entire chat room



It is noteworthy that the Supply Chain Council (SCC), a global non-profit consortium, now has implemented supply chain risk into their SCOR model (Morrow, Wilkerson, & Davey, 2009). The SCOR reference model is a widely accepted framework for evaluating and comparing supply chain activities and their performance, and the SCOR supply chain risk framework uses the same four perspectives that are found in Jütner et al. (2003) and Christopher and Peck (2004), slightly renamed: 1) Internal-facing, 2) Customer-facing and 3) Supply-facing and 4) Environment-facing.

CONCLUSION
Knowledge is the primary source of development power for cities. Although it seems to be cities’ knowledge base is a result of their economic strength, KBUD is founded on different set of values and attributes than solely economic oriented ones. Predominantly cultures and social development facilitate as the building blocks of cities’ knowledge bases. And KBUD provides a process in which citizens collectively shape the development of their city by enhancing cultures for producing knowledge in the city. The spatial nucleus of KBUD is a KCP, where these precincts play a significant role in knowledge production. Therefore, socio-spatial development of KCPs is crucial for strengthening the knowledge-based development of cities. KCPs are emerging forms of development in competitive global cities’ creative urban regions and further development of the broad policies on their socio-spatial development is needed. Such policies will need to account for the substantial spatio-technical parameters of the different land uses. Equally important, however, is the wider social context of public or policy intervention. Such parameters are considered as the structure of governance, urban politics, the urban land market and the role of corporate partners. Along with these parameters the close connection between the political economy of urban development and revitalization, and high-tech economic development are worth taking into consideration.

The risk side is divided into four risk categories: 1) supply-side risk, 2) operational risks, 3) demand-side risks and 4) external risks. The vulnerability side is divided into two: 1) structural and 2) organizational characteristics. The term structural refers first and foremost to the four categories of VEN, while the term organizational refers to the VEN-internal preparedness, with management and information technology as the binding force between structure and organization. These two elements, structure and organization, determine the degree of adaptability or the capacity the VEN possesses for dealing with or handling disruptions that might occur.
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KEY TERMS AND DEFINITIONS
Adverse Drug Event: Patient harm associated with the use of a drug or lack of use.

Atrial fibrillation: Cardiac abnormal heart rhythm that involves the upper chambers (atria) of the heart.

Cardiomegaly: Heart enlargement, heart hypertrophy.

Drug related problem: Any undesirable event experienced by the patient that involves or is suspected to involve drug therapy and that actually or potentially interferes with a desired patient outcome.

Morbidity: Patient pharmacotherapy outcome with no clinical, negative or suboptimal effect.

Multilayer Perceptron: It is the most widely used neural network. It can be applied to modeling, classification and time series problems. Its name comes from the peculiar arrangement of neurons in different layers.

Neural Networks: Non-linear processing models that carry out a mapping of an input space onto an output space using a set of parameters (synaptic weights). Synaptic weights vary their value according to a certain learning algorithm.

Pharmacodinamics: Branch of Pharmacology that study the therapeutic or toxic effect of drugs to the organism.

Pharmacokinetics: Branch of Pharmacology that study of the mechanisms of liberation, absorption, distribution, metabolism and elimination of drugs administered.
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