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Real Option Valuation as a Process of Structuration (�Managers as Socially Embedded Agents in�International Companies





Abstract


In the last decades, project valuation has become an important basis for capital budgeting decisions in international companies. This is especially true when strategic (direct) investment opportunities have to be evaluated. Unlike traditional valuation methods, Real Option Valuation also captures the value of future flexibilities. Therefore, it has gained more and more recognition in academia and management. Real Option Valuation requires identifying real options, making decisions on which options to take into account, the estimation of valuation parameters and decisions if and when to exercise options. Interpretations, evaluations and decisions, however, are not just taken on the grounds of “objective” criteria, they rather are subject to individual perceiving, power relations and norms in international companies. Therefore, the personality of the valuator becomes important. In this paper, we analyse the impacts of contextual factors on Real Option Valuation using Anthony Giddens’ Structuration Theory. Assuming centralized and decentralized valuators, we show that both are biased due to their social embeddedness which constitutes a so called contextual dilemma. While Structuration Theory makes this dilemma visible, it also offers ways to reduce biases by de-routinizing Real Option Valuation. We show how de-routinization can be achieved on individual, team and company levels. As all proposed measures also induce costs, it is vital to set the level of additional accuracy of a valuation in relation to the significance of a strategic project.


�
Introduction


Evaluating and selecting strategic projects is with no doubt one of the most important tasks in management. This is especially true in large companies, due to the multiplying number of (direct) investment opportunities and the increased uncertainty of future cash flows (Daniels & Radebaugh, 2001: 725). While uncertainty and complexity are sources of risk, they also create flexibilities in the future. Traditional project evaluation tools such as the Discounted Cash Flow (DCF) method, however, fail to capture these flexibilities and thus tend to underestimate the value of risky projects (Lander & Pinches, 1998; Luehrman, 1998). Real Option Valuation (ROV), explicitly accounting for these flexibilities through option values, has gained more and more recognition by academia and practitioners (Levinsohn, 2001). Being a strong tool for project evaluation, ROV requires identifying real options, making decisions on which options to take into account, the estimation of valuation parameters and decisions if and when to exercise options. The concept of ROV is strongly based on New Institutional Economics and utility maximization assumptions. Interpretations, evaluations and decisions, however, are not just taken on the grounds of “objective” criteria, they rather are subject to individual perceiving, power relations and norms in organizations. Therefore, the personality of the valuator becomes important. In this paper, we will analyze the impacts of contextual factors on ROV using Anthony Giddens’ Structuration Theory. It grants a broad view on social systems and organizations by conceptualizing the recursive character of structure and actions, unintended consequences of actions, rationalization, routinization and organizational change. The use of this theory is therefore well suited to show the multiple and recursive relationship of organizational contexts, situations and action.1 However, Structuration Theory does not replace economic based analysis but complements it (Macintosh & Scapens, 1991: 132). As the Structuration Theory perspective will show, organizational and individual factors lead to biases in ROV, constituting a “contextual dilemma” concerning the question of the optimal locus of valuation with regard to favorable investment decisions. While these impacts cannot be modeled in ROV, Structuration Theory based implications can be derived from the analysis in order to limit the influence of this dilemma by de-routinizing ROV. In this context, we will show how the process of de-routinization can be achieved on an individual level, a team level and on a company level. Furthermore, we will show other positive impacts of these solutions, but we will also take a look on cost issues which limit their applicability. Therefore, our paper concludes with practical consequences for the implementation of de-routinization measures in relation to cost-benefit considerations. 


Real Option Analysis as a Basis for Strategic Decision Making


The framework of real options dates back to 1977 (Myers, 1977). Real options account for the value of future flexibility and draw an analogy from financial options to real projects.2 According to the concept of real options, companies acquire – similar to financial options – the right, but not the obligation to exercise options in the future when investing in projects (Brealey & Myers, 2000). Copeland and Keenan (1998) identify five value drivers of these real options: the value of the underlying variable, uncertainty (volatility), the exercise price, time to maturity and the time value of money. A sixth value driver can be seen in the payout of the underlying variable (Copeland & Howe, 2002). 


Three Stages in Real Option Valuation


Typically, Real Option Valuation consists of three stages: the identification and selection stage, the valuation stage and the exercise stage. In the identification and selection stage, option rights in the forthcoming project have to be identified. Basic types of option rights can be learning options, growth options or insurance options, if classified according to their utility. These basic options can be classified in sub-categories, according to their type (call-, put- or compound-options) and their value drivers. This results in seven types of options: options to wait, options to stage investment, options to shut down and restart, options to abandon/exit, options to expand/contract, options to switch and options to innovate. The second task that has to be conducted in this stage is the selection of real options that are “substantial” to the project  (Hommel & Pritsch, 1999). Basis for a real option valuation in the valuation stage is a DCF valuation of the project. This requires decisions over interest rates and the beta factor to use. Furthermore, cash flows have to be projected. After having conducted this valuation, agents have to decide on whether to use option pricing methods or “classic” valuation methods. If an option pricing method is used, valuators can choose from a wide range of option pricing models, such as Black/Scholes, Monte Carlo analysis or lattice trees.3 It is important to note that the option pricing method used influences the results. Afterwards, decisions on input parameters for the pricing of the options have to be made. Assumptions on volatilities and the exercise price, for example, also have a significant impact on the value of real options (Miller & Park, 2002). In the exercise stage, the identified options have to be exercised when they are profitable (provided the company has invested in the project). A crucial point is that the decision to exercise is not made automatically when real options are “in the money”. Moreover, this decision is the result of a decision process of socially embedded agents. In contrast to financial options, this process can be influenced to a larger extent by numerous factors other than profitability, such as strategic considerations, hierarchical relations or personal factors. We will specify these conditions later.4 


Structuration Theory


Structuration Theory was developed by the British sociologist Anthony Giddens in the 1970s and 1980s. He tries to overcome the dualism of previous theories, focussing either on agency or on structure (Giddens, 1993: 128-129). Giddens models a recursive relationship between structure and agency (“duality”) within time and space, which he calls structuration. Figure 1 shows some basic elements of Structuration Theory.


Put figure 1 here


Dimensions of Structure and Action


For analytical convenience, Structuration Theory identifies three dimensions of structure: signification, domination and legitimation. Giddens defines signification as a set of semantic rules within a social system. Domination comprises all authoritative and allocative resources in the system, whereas authoritative means authority over agents and allocative means authority over objects. The last dimension, legitimation, is defined as comprising moral rules within the system. It is important to understand that these dimensions are inseparable. Objects, for example, only have their status as allocative resources in the context of signification and legitimation (e.g. a 20 Dollar bill). On the level of interaction, Giddens differentiates the three dimensions com-munication, power and sanction. Like on the structural level, this differentiation is for analytical convenience only. In order to explain the relationship between structure and interaction, a third level is introduced, the so called modalities: interpretative schemes, facilities and norms. These can be viewed as being rules and resources agents draw upon in a specific situation. In this situation, they constitute a basis for understanding and decision making and thereby serve as a medium for interaction (Giddens, 1984: 25). By drawing upon rules and resources, agents reproduce this structure. On the other hand, a situation and new interpretations can also lead to the definition of new rules and resources. In our analysis, we will focus on the level of structure (signification, domination and legitimation) and their contextual application through the use of modalities while structural conditions have significant influence on ROV.


Agents and Action


In Structuration Theory, agents are modeled as being knowledgeable and purposeful. Even though only part of their knowledge is of discursive nature (and a large part is “practical knowledge”), they have a theoretical understanding about intention and reasons of their actions (Giddens, 1984: 5-6). One could say that agents thereby rationalize their actions. They also reflexively monitor their actions and interactions (Macintosh & Scapens, 1997: 295). On the other hand, unknown conditions and unanticipated consequences of actions can lead to the emergence of unintended events, a principle which is important when regarding organizational change. Giddens calls this the “stratification model of the agent”, which is shown in figure 2. 


Put figure 2 here


When making decisions about their actions, agents are not “slaves” of structural conditions, but maintain a certain level of power, no matter how the structural conditions or the situation may be. This principle is called “dialectic of control”. 


Organizational Change


When agents subsequently draw upon rules and resources, they reproduce the existing structure of an organization and thereby stabilize this structure in time-space. According to Giddens, this subsequent reproduction also alters the nature of the actor’s knowledge about structure. A growing part of this knowledge will transform into practical knowledge as agents reflect less on rules and resources. Giddens calls this process “routinization”. On the other hand, unacknowledged conditions and unanticipated consequences of actions can lead to the emergence of unintended events (Giddens, 1984: 8, 11, 27) and thereby to organizational change despite the process of routinization. For organizational change to be possible, however, it is necessary that agents start reflecting about rules and resources (de-routinization). This aspect plays an important role when managers want to stimulate organizational change and thus plays an important role in our implications for ROV. As a consequence, Structuration Theory allows for the parallel existence of stability and change. As structures can be both stable and instable over time, these structures can only be referred to as “structural moments” (Scotford Archer, 1982: 457). The principles of routinization will play an important part in our following analysis.


Real Option Valuation and the Contextual Dilemma


Real Option Valuation as a Process of Social Stucturation


In Structuration Theory, accounting systems can be viewed as social constructions (Macintosh & Scapens, 1997). The same is true for ROV. When applied regularly, the method becomes part of the structures of signification. When agents conduct a Real Option Valuation, they create inter-subjectivity on their understanding of the related project and their projections on future developments. As being a basis for the selection of projects, it may also become part of the structures of legitimation. And it may also be an authoritative resource, when agents draw on the results of the analysis to show that “their” project is the most profitable one. This shows the first impact of ROV on the structure of organizations. Through the diffusion of these new rules, ROV constitutes the medium and outcome for actions in the future. As described in the last section, agents reflect less discursively on their underlying assumptions and on methods when they conduct ROV subsequently. Therefore, ROV will also be subject to a process of routinization the more often it is used.


Centralized vs. Decentralized Valuation


Like all valuation models, ROV serves as a basis for capital budgeting decisions. On the other hand, practitioners state that another important role of ROV lies in the valuation process itself, especially in strategic projects. Conducting a ROV helps project managers to understand key value drivers of the project and the value of uncertainties (Bowman & Moskowitz, 2001: 776). In addition, project managers have better access to project-related information. On the other hand, project managers tend to have a bias concerning the success probability of “their” project (D’Souza, 2002: 4) with the likely consequence of an overestimated project value. With regard to the project selection function of ROV, this is a strong argument for a limitation of this bias by a centralized valuation, e.g. in the controlling department. Furthermore, most ROV-models require expert mathematical knowledge which project managers usually lack. It is rather to be found in the aforementioned controlling department. Nevertheless, valuators in centralized departments also have a bias, originating in their distance from day-to-day business and their closeness to top-management. We now want to concentrate on two agents in our analysis: project managers and controllers, whereas the former represent decentralized valuators and the latter centralized valuators. Our hypothesis is that both are biased due to different sets of rules and resources (structure) they draw upon, which leads to differing results when conducting a ROV. As there are good reasons both for centralized and decentralized valuation, it becomes clear that these conflicting aspects constitute what we call the “contextual dilemma”. A Structuration Theory perspective makes this dilemma and the underlying reasons visible. As we will see, it is not possible to overcome the contextual dilemma, but there are ways to “narrow the gap” between centralized and decentralized valuation results. Therefore, it should be the objective to achieve at least mutually accepted valuation results. We will now sharpen the image of sources and impacts of the contextual dilemma by taking a closer look on each of the three stages that are affected in ROV. Figure 3 illustrates how ROV can be regarded as a process of social structuration.


Put figure 3 here


Identification and Selection Stage


Identifying and selecting options largely depends on the interpretative schemes agents draw upon when pursuing this action. Especially when selecting real options for valuation, individual perceiving plays an important role.5 This makes structures of signification the strongest source of bias here. Even though semantic rules are also strongly affected by norms and thus by structures of legitimation, agents may have a divergent understanding of what constitutes a real option and  which options are the most important ones with regard to project value. How does this lead to bias in valuation? We want to illustrate this with an example. Consider a company in the pharmaceutical industry with its headquarters based in Chicago and a subsidiary in South Africa. Let us assume the company had a new drug for the treatment of HIV-patients in preparation. The local government of South Africa wants to suspend the patent for this drug in order to make it also available to impecunious people. Deferring the introduction of the drug in South Africa as long as patent questions are not settled might be regarded as a real option by controllers in the mother company. Likely, local project managers wouldn’t consider this a real option in practice. Both agents refer to interpretative schemes in this situation. The controller draws upon the rule that the most profitable projects have to be selected. The local project manager, however, draws upon the rule that options also have to meet ethical standards.


Valuation Stage


In the valuation stage, there are multiple possibilities to influence the outcome of the valuation. Individual norms, and thus structures of legitimation become the most important source of bias here. Agents draw on certain moral rules (legitimation) in order to create interpretations of situations as a basis for action. As already mentioned, project managers tend to overestimate the value of their projects. Consider, for instance, a product division with high growth rates. Project managers in this division might think that investing in “their project” will yield the greatest benefit for the company, which constitutes a norm. Therefore, they draw upon a rule of legitimation when they expand actual growth rates of the product division to the future. Applying this rule of legitimation in valuation, they might tend to choose valuation methods and parameters in a way that this norm will be communicated through a higher project value. Controllers or top managers, on the other hand, might be influenced in their action by the current situation of the company. When the company suffers from recession, they might underestimate future project returns while drawing upon rules of legitimation like actual values of indicators (e.g. GDP-growth) and interpretations of these values leading to a low project value. Even though structures of domination and signification also play a role in this valuation stage, the above examples show the strong impact of moral rules and norms on valuation. 


Exercise Stage


One assumption of ROV is that options can easily be exercised when it is profitable (Lander and Pinches 1998, p. 538). In practice, this may be difficult (Coff & Laverty, 2001: 74). When it comes to exercising options, structures of domination play an important role. In the case of project managers, it is questionable if they will have the authoritative power to decide to exercise options if this is unpopular in top management in a specific, future situation. As a consequence, they may overestimate this ability when valuating a project, which is again a question of the application of interpretative schemes and norms. In contrast, controllers may project a more accurate estimation of authoritative power in the future due to their closer relation to top management.


Biases in Valuation over Time


As we have seen, ROV may become itself part of the structure of an organization if applied routinely. When applied for the first time, the complexity of the valuation process will make agents reflect actively on their perceptions and decisions concerning ROV. As the process becomes routine, this knowledge might become part of the practical knowledge of agents, increasingly limiting their ability to reflexively monitor the conditions of their decisions in the valuation process. A likely outcome of this development is that valuation biases will increase over time while unacknowledged conditions and unintended consequences of actions increase. Consider an agent using ROV for the first time. Maybe he or she decides to use Black/Scholes as option pricing model in the actual project valuation. The agent may be able to give reasons for this choice making sense to other agents. When he or she conducts the next valuation, Black/Scholes may also seem appropriate. After having conducted numerous ROVs, the agent will probably not reflect discursively any more on using this option pricing model.


The Role of Culture


As shown above, biases lead to a “contextual dilemma” when organizing ROV. Even in national companies, operating in numerous regions and employing people with various cultural backgrounds, one may find different organizational cultures. Therefore, it is likely that the results of ROV conducted by local managers will differ to a larger extent from the results of managers in the parent company.6 Hodgetts and Luthans (2000: 109-110) explicitly name several examples of areas where culture plays an important role with regard to management. For ROV, the most important ones are centralized vs. decentralized decision making, safety vs. risk, informal vs. formal procedures, short-term vs. long term horizons and stability vs. change. As we have already shown the great importance of centralized vs. decentralized decision making, the other aspects named by Hodgetts and Luthans can also be found in all three stages of ROV. The attitude towards safety or risk in the cultural background of agents, for instance, will surely alter the way agents identify and select options, project parameters and anticipate an easy or difficult exercise of options. To give a second example, agents originating from a culture which favors short-terminism might choose higher hurdle rates while cultural rules assume the time value of money as being higher. In Structuration Theory terms, agents adhere to a large number of social systems, not just to the company they work in. One of these systems is the society of their country of origin or the community they live in. Thus, cultural backgrounds can’t be neglected and play an important role in normative and interpretative dimensions as they alter the moral and semantic rules agents draw upon. In companies with a large dispersion of operations, a Structuration Theory perspective therefore predicts an even larger bias between local project managers and central controllers concerning the results of ROV than in locally operating companies. 


Implications and Possible Solutions


De-Routinization: Narrowing the Gap


Both centralized and decentralized valuation lead to bias in ROV. While there are always conditions of action which are motivated by totally unconscious motives and cognition this contextual dilemma cannot be overcome, but the gap between centralized and decentralized valuation results can be narrowed by de-routinization. De-routinization means bringing motives and cognitions which are part of the practical knowledge of agents back to the discursive level of consciousness. This de-routinization has to be conducted on an individual level, a team level and a company-wide level. Figure 4 shows the impact of these measures with regard to the transformation of practical to discursive knowledge.


Put figure 4 here


Individual Level: Identification of Unacknowledged Conditions and Motives


The first and most important level of de-routinization has to take place on an individual level, e.g. in the heads of valuators. If managers become aware of formerly non-discursive motivations and cognitions they apply in valuation, they will tend to limit a possible bias. Therefore, it is important to strengthen their reflexive monitoring capabilities over time in order to bring this knowledge back to discursive consciousness. In the identification and selection stage of ROV, they have to assess their interpretations. Moreover, with regard to legitimation, they have to ask themselves on which grounds they select a specific real option. In the valuation stage, they have to reflect on their interpretations about the future developments of the parameters they use (future cash flow assumptions, for example). In addition, they should be aware of the impact of the option pricing model they apply. And, most important in this stage, they ought to think over their perception of the project. With regard to the exercise stage, both valuators should critically analyze their view on actual and future power relations within the organization (recall the role of domination in this stage). These first steps on the personal level may turn unreflected conditions, interpretations and perceptions into reflected ones. According to Giddens, the effect of this process could be that both controllers and project managers will now try to limit their “errors”, as they have the intention to rationalize the motives for their actions. Project managers, for instance, could find out that they kind of “love” their project, identified too many real options, projected cash flows that are too high and that they assumed all options to be exercised easily in the future, with little resistance from the headquarters or top management. Controllers, on the other hand, could find out that they are in fact too skeptical towards new projects due to high borrowing costs at the moment. Thus, they might reassess their identification and selection of real options, their estimation of valuation parameters, the option model chosen and their perception of power relations. The result is that the project values obtained by centralized and decentralized ROV might be less widely dispersed. Thereby, the impact of a contextual dilemma is smaller. In order to assure that such a process of critical thinking takes place each time a ROV is conducted, which is the idea of de-routinization, companies could develop questionnaires. The answering of these questionnaires should be mandatory for all managers before handing in the results of a ROV. In order to prevent managers to also give “routine” answers in a questionnaire, it should be changed on a regular basis.


Team Level: The Creation of Inter-Subjectivity


Another important means to achieve de-routinization is the forming of valuation teams. Managers who know that they will be obliged to communicate and justify their views on the project to their teammates have to critically reflect them before meetings. They have to be prepared to explain and defend their identification and selection of options, their parameter-estimations, the reasons why they used a specific option pricing model and their assumptions on the exercise of options. In Structuration Theory terms, they fear being sanctioned by the team, and may it be by seeming incompetent in the eyes of the teammates. Such a “trial” on ROV-results therefore creates another incentive for de-routinization. Another impact of these valuation teams is that the cognitive reflection on the positions of others also leads to the modification of perceptions, interpretations and decisions. The result can be a mutual understanding which can be called inter-subjectivity. Consequently, also a joint position concerning all the stages of ROV and therefore a joint valuation result stands at the end of this team co-operation.  In a decentralized real option valuation process, for instance, there might be a controversial discussion between a local market analyst and a local financial analyst on which option pricing model to use in order to yield an “accurate” result. One might follow from the above that it may also be possible to obtain total inter-subjectivity and mutual results even between centralized and decentralized valuators by staffing valuation teams with both local and central managers. This solution, however, would not lead to “real” discourse and de-routinization, as power relations between centralized and decentralized functions are often asymmetric. It is very likely that managers originating from the less powerful part of the organization would not reflect on their underlying intentions, perceptions and assumptions in ROV, but on ways to impress or satisfy the other managers. For valuation teams to help on de-routinization and create inter-subjectivity, it is therefore important to organize teams consisting of peers. 


Company Level: Regional Centers of Competence


As we described above, the gap between the ROV results of parent company managers and local project managers can be larger in international companies due to cultural differences. In this case, the creation of regional centers of competence could serve as a bridge between the two antipodes. The task of the managers in these centers of competence would not be to conduct valuations themselves, because it is also likely that they might have a bias. Consider potential valuators in such a center of competence. They could have the underlying intention to direct more resources to “their” region (e.g. Asia) in order to increase the significance of this region within the company. The result would be that these managers, like local project managers, would identify more real options in a project and select the ones seeming most profitable. They would predict a favorable development of the relevant valuation parameters and choose an option pricing model yielding a higher project value. Finally, they would also have a tendency to predict an easy exercise of options in the future. Therefore, the task of these managers should rather be to assure de-routinization and to serve as mediators between centralized and decentralized valuators or valuation teams when it comes to capital budgeting decisions on strategic projects. One task could be, for instance, to create the above mentioned questionnaire and to enforce its application. In the eyes of valuators, they would thereby be the organizational entity challenging their ROV-results with a critical review of their answers in the questionnaire. Even though the main benefit of this instrument with regard to de-routinization is not achieved by the appraisal of the answers, it is important that valuators anticipate a critical review of the questionnaire. Another task of the “ROV-department” in these regional centers of competence could be to assure a favorable functioning of project teams. It could assure that these teams are only staffed with peers, and it could release codes of best practice for the team meetings on a regular basis. An ongoing process of change of these codes is also important here in order to make sure that team meetings are not subject to routinization themselves.


Implementation Issues


As we have shown, de-routinization can narrow the gap between centralized and decentralized valuation results. The proposed measures on the different levels, however, are time intensive and therefore costly. While the creation of a questionnaire is a relatively easy task and an uncostly means to promote de-routinization, creating valuation teams and centers of competence are comparably time and money consumptive (e.g. due to staff training). This constitutes in fact another dilemma between cost and expressiveness of ROV. Therefore, the proposed measures should be implemented according to the importance of a capital budgeting decision. When valuating projects with only local strategic significance, questionnaires might be the appropriate instrument for de-routinization. Valuation teams and questionnaires, on the other hand, should be used in project valuation when they have regional strategic significance, whereas regional centers of competence, valuation teams and questionnaires should be used only in the case of capital budgeting decisions with a company-wide strategic significance.


Conclusions


ROV can be a well suited tool to evaluate strategic projects which are characterized by high risk and uncertainty. On the other hand, the Structuration Theory perspective shows that organizational contexts can have a strong impact on the valuation itself and on the exercise of options, which may lead to unfavorable and unaccepted decisions and constitutes a contextual dilemma. Structuration Theory also offers a way to limit the impact of the dilemma through de-routinization, but it is important to point out that there is no full solution to the contextual dilemma, though it is only possible to narrow the gap between the interpretations and norms that agents apply and reach a higher level of acceptance of strategic capital budgeting decisions. It is also of great significance to note that the benefits of the proposed measures to foster de-routinization also induce additional costs. It is therefore vital to set the level of additional accuracy of a valuation in relation to the significance of the strategic project. As Myers (1984) emphasizes, it is therefore important to complement Real Option Valuation with a strategic analysis to prevent “wrong” decisions. 


�
Notes


1.	For a critical discussion of Structuration Theory, see e.g. Bertilsson (1984).


This analogy can be problematic. See, among others, Bowman and Moskowitz (2001) or Hubalek and Schachermayer (2000).


For an overview, see Hull (2000) or Copeland and Antikarov (2001).


Hommel and Pritsch (1999), for instance, address principal-agency problems. See also Brennan and Trigeorgis (2000).


Cottrell and Sick (2002), for instance, analyze the role of perception when decision-makers anticipate the preemptive entry by a competitor.


For a critical view on the construct of cultural differences, see e.g. Shenkar (2001).
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Figure 1: Dimensions of the Duality of Structure
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Source: Giddens (1984, p. 29)
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Figure 2: The Stratification Model of the Agent
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Source: Giddens (1984, p. 5)
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Figure 3: ROV as a Process of Social Structuration
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Figure 4: The De-routinization Measures and their Impact on Knowledge�
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Source: Own Figure
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