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(7)ABSTRACT 


This project investigates the uses and effects of scenario planning in companies operating in 
highly uncertain and dynamic environments.  Whereas previous research on scenario planning 
has fallen short of providing sufficient evidence of its mechanisms and effects on individual 
or organizational level variables, this research corrects this void by investigating the dynamics 
of organizational learning through the lenses of a corporate scenario planning process. This 
enhances our scientific understanding of the role that scenario planning might play in the 
context of organizational learning and strategic renewal. Empirical evidence of the various 
difficulties that learning flows has to overcome as it journeys through organizational and 
hierarchical levels are presented. Despite various cognitive and social psychological barriers 
identified along the way, the results show the novel and counterintuitive ways in which an 
organization uses scenario planning in balancing the tension between exploration and 
exploitation. Moreover, this research proposes two novel mechanisms designed to enhance 
learning flows. At the core of this dissertation are four papers which in combination solidify 
our theoretical understanding of scenario planning while simultaneously presenting a more 
nuanced account of the individual behaviors and social dynamics underpinning organizational 
learning.  



(8)ABSTRACT 


Dette projekt undersøger brugen og effekterne af scenarie planlægning i virksomheder der 
 operer i usikre og dynamiske omgivelser. Eksisterende forskning i scenarie planlægning har 
 ikke i tilstrækkelig grad frembragt empirisk belæg for de forskellige mekanismer og effekter 
 der gør sig gældende på individuelt og organisatorisk niveau. Denne afhandling udfylder dette 
 tomrum ved at undersøge dynamikkerne i organisatorisk læring set fra et scenarie-
 planlægningsperspektiv. Dette styrker vores videnskabelig forståelse af den rolle som scenarie 
 planlægning kan spille i forhold til organisatorisk lærings- og strategiske fornyelsesprocesser. 


Afhandlingen præsenterer empirisk data som dokumenterer de vanskeligheder der kan opstå 
når ny viden bevæger sig igennem forskellige organisatoriske og hierarkiske lag. På trods af 
kognitive og socialpsykologiske barrierer viser afhandlingen nye og overraskende måder 
hvorpå organisationer kan bruge scenarie planlægning til at balancerer spændingen mellem 
exploration og exploitation. Ydermere præsenteres to nye teknikker designet til at forbedre 
læringsprocesser. Afhandling er bygget op af fire artikler der samlet set både konsoliderer 
vores teoretiske forståelse af scenarie planlægning og præsenterer et nuanceret billede af den 
individuelle adfærd og de sociale dynamikker der udgør grundlaget for organisatorisk læring. 
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(13)INTRODUCTION 


Research motivation 


This project was motivated by Novozyme’s (business partner for this Industrial PhD project) 
 desire to look into its scenario planning process and ways to improve it. Anchored by this 
 organizational process, I had the exceptional opportunity to have, for three years, full access 
 to the insights of a world leading corporation and observe the actors, processes and decisions 
 involved on its scenario process leading into strategy. Consequently, I was in a unique 
 position to provide evidence about the individual and organizational effects of scenario 
 planning as the process unfolds and evolves over time.  


A limitation on the scenario planning literature is the predominance of self-reported 
 and often biased accounts of scenario planning practitioners and their interventions 
 (Hodgkinson and Healey, 2008). Rather than providing empirical evidence of the prescribed 
 individual and organizational outcomes (Chermack and Nimon, 2008; Glick, Chermack, 
 Luckel, and Gauck, 2012; Harries, 2003; Hodgkinson, Maule, Bown, Pearman, and Glaister, 
 2002; O’Keefe and Wright, 2010) the scenario planning literature has focused on legitimizing 
 and justifying scenario planning as a managerial tool (Chermack, Lynham, and Ruona, 2001; 


Hodgkinson and Healey, 2008). Consequently, an unbiased and methodologically rigorous 
 research of scenario planning with focus on its dynamics and outcomes has the potential to 
 become an important contribution to management practitioners and academics alike. 


Moreover, the scenario planning literature is also hindered by a lack of theoretical 
 grounding and understanding of causal relationships  (Chermack,  2005;  Harries,  2003; 


Hodgkinson and Healey, 2008). Improved individual and organizational learning, counter of 
individual cognitive biases, better decision making, or to sustain organizational ambidexterity 
are some of the intended benefits of scenario planning (Bodwell and Chermack, 2010; 



(14)Chermack, 2004; van der Heijden, 2004, 2005; van der Heijden, Bradfield, Burt, Cairns, and 
 Wright, 2002; Schoemaker, 1993, 1995; Schwartz, 1991; Wack, 1985; Wright, 2005). 


Surprisingly, the literature has leveraged very little from the more consolidated research 
 streams that is speaks to – e.g. organizational learning, human cognition or ambidexterity. 


Consequently, this research makes a point on leveraging and interacting with these more 
 established research streams in an effort to blend knowledge and strengthen the theoretical 
 basis in the scenario planning literature. Similarly, the theoretical ideas and empirical results 
 presented throughout this dissertation contribute in different ways to the organizational 
 learning and ambidexterity literature.    


Theoretical foundation  


The four papers included in this dissertation are self-contained and intended as potential 
 journal articles. Therefore, the papers contain sections such as theoretical background, 
 methodology, research questions and so forth. Consequently, I will not bore the reader with 
 theoretical and methodological concepts already discussed in each paper. Instead this section 
 defines the overall research question for this PhD project, and provides an overarching 
 theoretical framing that binds the four papers together.      


The starting point is the scenario planning literature. Given my professional 
background (e.g. as opposed to academic background) and little ex ante knowledge of this 
literature, deep, methodological review of this literature was necessary. This occupied a large 
part of my first year in this project. After a while I became well acquainted with this literature 
and was able to identify various areas where our understanding was limited. It daunted on me 
the disconnection between the intended benefits of scenario planning (e.g. organizational 
learning or individual cognition) and the little it leveraged from these streams. For instance, 
most models of organizational learning (for a review see Flores, Zheng, Rau, and Thomas, 



(15)2012) depict the phenomenon as a multilevel process starting at the individual and 
 culminating at the organizational level.  Further, there are several potential blockers and 
 barriers that might restrict the flow of learning into the organizational level (Crossan, Maurer, 
 and White, 2011; Lawrence, Mauws, Dyck, and Kleysen, 2005; Schilling and Kluge, 2009). 


The scenario planning normatively says it improves organizational learning, without 
 addressing how exactly the learning from scenario planning moves from the individual into 
 the organization, or how it overcomes the potential barriers to organizational learning at 
 various levels of analysis. Similarly, much of the scenario planning literature uses externally 
 driven stand-alone interventions (e.g. workshops for scenario construction) as mechanism to 
 create change. Conceptually, these single interventions resemble what change and 
 intervention theory calls episodic change (Weick and Quinn, 1999). Interestingly, the scenario 
 literature ignores some key features of the episodic change literature. Namely, it is doubtful 
 that episodic interventions can achieve lasting effects and relapse to previous patterns – e.g. 


before intervention - is likely (Weick and Quinn, 1999) thus having limited effect on 
 organizational outcomes.  


Another good example of the inconsistencies of the scenario planning literature is the 
 role the scenarios themselves - a core construct in this literature. Scenario are said to be good 
 devices in changing individual mental frames via the introduction of uncertainties, which in 
 turn reduces individual cognitive biases such as overconfidence in estimates or anchoring in 
 strategies (Schoemaker 1993). However, there is also evidence that scenario-like 
 presentations introduce the same biases – e.g. overconfidence or anchoring (e.g. Sedor, 2002). 


Consequently, the empirical evidence does not support, or at least warrants further research 
 on the effects of scenarios over individual cognition and mental frames. 


In sum, I was struck by the normativity of the scenario literature and the lack of 
evidence to support its claims. It was evident that in order to make an academic contribution 



(16)to the scenario planning literature and to the fields that this literature speaks to (e.g. 


organizational learning, individual and social cognition, strategic management) I had to get a 
 basic understanding of the literature in these fields, and blend such knowledge.  


It is only so much one can do in a three year project in terms of acquiring a deep 
 understanding of different research streams. Consequently, I focused on the organizational 
 learning literature and so it became one of the core pillars supporting the theoretical 
 background of this research. Specifically, I wanted to understand what this literature had to 
 say about the processes and mechanisms that might facilitate the movement of learning from 
 the individual into the organization at large. I concentrated in the work of Crossan and 
 colleagues (Crossan, Lane, and White, 1999) because its beauty simplicity in depicting the 
 rather complex concept of organizational learning. Specifically, their 4I learning framework is 
 supported by 4 key premises: (1) organizational learning is a multilevel process; (2) learning 
 moves between levels via 4 sub-processes (the 4I’s); (3) it interacts between cognition and 
 action, and (4) it acknowledges the tension between the assimilation of new learning 
 (exploration) and using what has been previously learned (exploitation). In 2009, the work of 
 Crossan and colleagues received the prestigious AMR (Academy of Management Review) 


“Decade Award” for most cited AMR article in the last 10 years. This is a statement of the 
impact on the field of this 4I framework for organizational learning. As important, it became a 
foundation for further research on organizational learning as the original 4I framework has 
received various extensions and empirical studies (Berends and Lammers, 2010; Crossan and 
Berdrow, 2003; Holmqvist, 2004; Lawrence et al., 2005; Schilling and Kluge, 2009; Vera and 
Crossan, 2004). However, there are still several pressing areas in need of further research 
(Crossan, Maurer, and White, 2011); for instance in relation to potential learning barriers that 
might restrict the flow of learning across the 4I processes, or to meaningfully integrate 
various barriers of learning in a framework to organizational learning (Crossan et al., 2011).  



(17)To be certain, the literature links scenario planning and organizational learning 
 (Schoemaker 1995; Schwartz 1991; van der Heijden 2004; van der Heijden et al., 2002). The 
 selection of the 4I model of organizational learning as core theoretical framework for this 
 project is explained by its importance to the field, its simplicity in portraying a complex 
 process, and the various areas still in need of exploration that can be supported by this 
 framework. Specifically, because of my unique position - being embedded in the social 
 setting where organizational learning occurs - I saw the potential of this project to not only 
 contribute to the scenario planning literature, but also to the organizational learning literature 
 in regards to two underdeveloped areas: better understanding of the learning flow along the 4 
 processes, and the potential barriers to this flow.  


The work of Crossan and colleagues is highly influenced by March’s (1991) paper on 
the tension between exploration and exploitation. March’s work also set the basis for 
academic interest in organizational ambidexterity, or the balance between exploration and 
exploitation as cornerstone for long run success in organizations (Birkinshaw and Gupta, 
2013; O’Reilly and Tushman, 2004). March’s work convincingly represented the various 
contradictory goals of combined exploration and exploitation in organizations. Crossan and 
colleagues (1999) integrated these ideas into a coherent framework for organizational 
learning. The ambidexterity literature provides some clues into the potential mechanisms that 
make some companies better than others in overcoming these contradictions. Consequently, 
and partially because of my practical background, I was also attracted to the ambidexterity 
literature. Scenario planning and ambidexterity have also been linked before (Bodwell and 
Chermack, 2010). Coincidentally, I had unlimited access to an ambidextrous and very 
successful organization. Novozymes has a long history of success, it is a worldwide market 
leader in its field and has innovation (exploration) and efficiency (exploitation) as core 
elements in its strategy (Novozymes A/S, 2013). According to Sarkees and Hulland (2009), 



(18)revenue, profits, product innovation and customer satisfaction are four dimensions of 
 performance characteristic of ambidextrous organizational. Novozymes excels at all these 
 metrics (refer to paper 3 in this dissertation: Managing ambidexterity: An analysis of the 
 design, actors and decisions at a market leading bio-tech firm, pg 9). Naturally, I leveraged 
 this opportunity and set to investigate an area in ambidexterity research which needs further 
 clarification; namely, the actors, decisions and mechanisms that make ambidexterity work in 
 organizations (Birkinshaw and Gupta, 2013; Eisenhardt, Furr, and Bingham, 2010; O’Reilly 
 and Tushman, 2013; Rogan and Mors, 2014). Consequently, the ambidexterity literature is 
 another research area supporting this project. 


Lastly, I wanted this research to capture the essence of doing an industrial PhD; that 
 is, to bridge academia with management practice. To do so, this research had to be rooted in 
 realistic assumptions and observations of the individuals interacting in the social context of an 
 organization. For instance, a limitation of organizational learning models is the assumption of 
 an unremitting progression in the learning flows from the individual to the organizational 
 level thus portraying organizational leaning as easily implemented and leading to positive 
 organizational results (Berthoin-Antal, Lenhardt, and Rosenbrock, 2003; Crossan and 
 Berdrow, 2003). As noted by Crossan and Berdrow, (2003), “organizational learning often 
 remains a black box as researchers presume that positive transformation can and will happen” 


(p.1089). Clearly, this is not how things happen inside an organization.  


The same criticism is true for the scenario planning literature which, saving few 
 exceptions, leaves important human and social interaction elements such as cognitive biases, 
 effects of social settings, or individual and group emotions out of the analysis (Hodgkinson 
 and Wright, 2002; MacKay and McKiernan, 2010; O’Keefe and Wright, 2010). 


Consequently, I became acquainted with literature pointing to human cognitive biases and 
heuristics (e.g. Dorner and Schaub, 1994; Hogarth, 1987; Kahneman, Slovic, and Tversky, 



(19)1982; Tversky and Kahneman, 1974), individual and social emotions (e.g. Hodgkinson and 
 Healey, 2011; Huy, 2011; Karlsson, Loewenstein, and Seppi, 2009) and social contexts 
 pertaining for instance to social identity, inclination for consensus building, or political 
 considerations (e.g. Coopey and Burgoyne, 2000; Eisenhardt and Zbaracki, 1992; Fiske and 
 Taylor, 1984; Fox, 2000; Turner and Oakes, 1986). Having spent more than 10 years inside 
 organizations as a practitioner, I could easily relate to the ideas put forward in these literature 
 streams. Emotions, personal considerations, political games and so on are part of the daily 
 operations of an organization, and academic research in strategic management abstracting 
 from these facts is not in tune with reality. Most of the before mentioned literature streams are 
 integrated under the umbrella of behavioral strategy (Powell, Lovallo, and Fox, 2011) and 
 thus it becomes another central block in this research.  


In sum, the literatures of scenario planning, organizational learning, ambidexterity 
 and behavioral strategy provide the theoretical framework for this research. The fundamental 
 research question driving this project is: What are the effects of scenario planning on 
 organizational learning in companies operating in highly dynamic environments? The position 
 of the author is that scenario planning research has done a poor job in explaining its basic 
 processes, mechanisms and outcomes. Furthermore, the evidence the literature presents is 
 largely aloof to the reality and complexity of social behaviors and organizational 
 environments. Consequently, this project proposes that whether scenario planning in 
 organizations might seek exploratory learning, a combination of poorly designed processes 
 and a variety of learning barriers at various levels renders organizational outcomes that have 
 little to do with exploration.  


This research question and thesis proposition are investigated along four papers. 


Each paper addresses at least one of the four core literature stream supporting this research, as 
it can be seen on Figure 1 



(20)Figure 1 


Thesis structure and theoretical foundations 


Thesis structure and contribution  


The first paper: “Scenario Planning as organizational intervention. Integrative review, 
 current debates, and future directions”, is directed for the most part to the literature in 
 scenario planning. Given my limited knowledge in this literature, I had to read a lot of 
 material. As I started gradually to understand the literature, various unanswered questions 
 surfaced. Chiefly, there was a lack of a generalizable theoretical framework and basic 
 understanding of the central mechanisms and relationships behind scenario planning. This 
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P1: Paper 1: Scenario planning as organizational intervention. Integrative review, current debates, and future directions
 P2: Paper 2: Organizational learning through scenario planning


P3: Paper 3: Managing ambidexterity: An analysis of the design, actors and decisions at a market leading bio-tech firm


P4: Paper 4: Overcoming barriers to organizational learning: Integrating behavioral strategy into the 4I organizational learning framework



(21)first paper provides the literature with such coherent framework and basic understanding of 
 the potential relationships present in scenario planning. It is a systematic review of the 
 literature which collapses it into an integrative framework. Most importantly, it highlights 
 areas in need for further research and iteratively makes connections to more established 
 literatures with the intention to highlight inconsistencies in the scenario planning literature as 
 well as potential ways to address the identified gaps and inconsistencies. The aim is at setting 
 the foundations for future theoretical and empirical work in scenario planning. Thus it 
 addresses calls in this literature for strengthening its theoretical foundation (e.g. Burt and 
 Chermack, 2008; Chermack, 2005; Harries, 2003; Hodgkinson and Healey, 2008).  


The proposed integrative framework includes process and outcome variables as well 
 as antecedents (2), moderators (5) and mediator (1), which is novel in this literature. Four 
 research areas were identified in particular need of further theoretical or empirical 
 investigation: (1) efficiency of scenarios as cognitive devices – e.g. do they eliminate or rather 
 generate bias? (2) analysis of the influences of the organizational and social context on 
 scenario planning; (3) better understanding of various dimensions around the scenario 
 planning team such as its composition, purpose and positioning within the organizational 
 structure; and (4) research with focus on understanding the mechanisms that make learning 
 from scenario planning transcends the individual level into organizational level outcomes. 


Some of these underdeveloped research areas are indeed investigated in the next three papers 
 included in this dissertation.  


Paper 2: “Organizational learning through scenario planning” is an empirical piece 
written in collaboration with professors Bo Nielsen and Megan Woods. It integrates the 
scenario planning and organizational learning literatures by conceptualizing scenario planning 
as a learning system. We use the extended case method (Burawoy, 1998) to explore the 
dynamics of organizational learning in the context of the scenario planning process used at 



(22)Novozymes. The focus is on the mechanisms that might enhance or restrict the flow of 
 learning generated from the scenario planning. Using the 4I framework for organizational 
 learning (Crossan et al., 1999) this longitudinal case study follows the learning generated by 
 this process as it traverses different levels both organizationally (from the individual to the 
 organization) and hierarchically (form analysts to senior executives). We identify numerous 
 cognitive and socio-psychological barriers that affect the transmission of learning between 
 levels. Namely, individual cognitive biases, searching and scanning routines, the functional 
 bias of scenarios, power and political dynamics, the organization’s structure and culture of 
 decision making biased the learning generated by the scenario process. Although scenario 
 planning is said to overcome individual or organizational biases by challenging existing 
 frames of mind (van der Heijden, 2005; Schoemaker, 1995) our findings illustrate how in 
 reality various barriers at different levels exert effect over the process thus potentially 
 preventing its learning benefits. Additionally, by theorizing and demonstrating how scenario 
 planning acts as a learning system, we contribute to the theoretical grounding of scenario 
 planning.  


 Paper 3: “Managing ambidexterity: An analysis of the design, actors and 
decisions at a market leading bio-tech firm” is also an empirical paper motivated by the need 
to better understand the individual actions that underpin organizational ambidexterity 
(Birkinshaw and Gupta, 2013; Eisenhardt et al., 2010; Raisch, Birkinshaw, Probst, and 
Tushman, 2009; Rogan and Mors, 2014). In this paper, the focus of analysis changes from the 
scenario planning process into the design, actors and decisions that make ambidexterity work 
at Novozymes. Scenario planning is found to serve as an integrating mechanism across 
functional and hierarchical levels amidst the deliberate and dynamic design at Novozymes to 
manage the conflicting interest of exploration and exploitation. The evidence shows the 
simultaneous use of structures, culture, processes and networks in supporting ambidexterity at 



(23)Novozymes. Furthermore, these mechanisms for managing ambidexterity are constantly 
 refined and adjusted in response to internal or external changes. Re-design of contracts, 
 partnerships, networks and so on is what rejuvenates the ambidextrous design at Novozymes. 


In the absence of such rearrangements, contemporary ambidextrous behaviors and designs 
 might become a source of organizational inertia tomorrow. Consequently, the research 
 augments prior empirical evidence (Siggelkow and Levinthal, 2003; Westerman, McFarlan, 
 and Iansiti, 2006) of the dynamic alignments and refinements needed to constantly support 
 long run exploration and exploitation.  


In response to calls for further research on the role of managerial capabilities and the 
 decisions that go into managing ambidexterity, this paper identifies some of the roles and 
 actions of senior and middle managers. Among other tasks, senior managers – executives – 
 are found to have the critical role of creating and accepting contradictions as an organizational 
 mental frame. The study reveals some of the actions and mechanism used to achieve this. The 
 paper also brings some new insights into the important role of middle managers in managing 
 ambidexterity. Middle managers are found to actively promote and reinforce ambidextrous 
 behaviors, while at the same time managing the dilemma of which ambidextrous behaviors 
 are allowed to move up into the next organizational level. Finally, this paper finds evidence of 
 the role of organizational and individual networks, both internal and external, at managing 
 ambidexterity. In doing so, it extends recent work in this area (e.g. Rogan and Mors, 2014). 


The last paper of this dissertation, “Overcoming barriers to organizational learning: 


Integrating behavioral strategy into the 4I organizational learning framework” is a theory 
piece developed with Professor Bo Nielsen. Much of the ideas contained in this paper came 
from the constant iteration along this PhD project between the diverse literature I had read, 
the observations at Novozymes, and the findings from the previous two empirical papers. It is 
a nice way to close this dissertation in the sense that it incorporates most of that was learned 



(24)throughout my PhD studies. Importantly, it proposes some mechanisms on how to overcome 
 some of the observed learning barriers (e.g. in paper 2). The paper integrates real assumptions 
 about human behaviors and social interaction – e.g. behavioral strategy (Powell et al., 2011) – 
 into the 4I organizational learning framework (Crossan et al., 1999). We identify and 
 integrate five specific behavioral and social processes that constrain the acquisition and flow 
 along the feed-forward and feed-backward process of the 4I framework. Importantly, we 
 introduce intervening and instigating as two potential mechanisms for dealing with these 
 barriers in order to open up learning flows. Intervening is a mechanism for cognitive frame-
 breaking and reduction of ego defenses at the individual and group level. It has three 
 underlying processes: (1) forcing discrepancies and shifts in information processing modes; 


(2) challenging of expert knowledge capacity; and (3) promoting dialogue and critical self-
 reflexivity. Building on insights from the power and dependence perspective (Emerson, 
 1962), instigating is our mechanism that alters the power dynamics within the social context 
 of organizational learning. This allows learning to be transmitted upwards from individual to 
 group and organizational levels.  


By integrating potential behavioral and social processes that constrain the acquisition 
and flow of leaning into a well-established learning model, we present a more complete 
account of the difficult journey of organizational learning. Importantly, by designing two 
mechanisms for opening up learning flows, we provide insights into how organizational might 
manage the tension between exploration and exploitation. We close this paper by circling 
back to scenario planning to highlight how the literature has partly focused on some of the 
processes underlying our intervening mechanism, while mostly ignored the processes 
suggested under our second mechanism - instigating. This provides a more nuanced 
explanation to why successful scenario planning interventions are likely the exception rather 



(25)than the rule, and potential ways to correct this in pursue of organizational learning and 
 strategic renewal.   


Taken together, this PhD project provides a detailed account of the various behavioral 
 and social influences over scenario planning which greatly affect its ability to generate 
 exploratory learning (e.g. Paper 2). Instead, scenario planning ends up being mainly used as 
 an integrating mechanism guiding exploitative needs (e.g. Paper 3). These empirical findings 
 addressed some of the underdeveloped areas identified in the scenario planning literature (e.g. 


Paper 1) while also provided some key insights about learning systems in general. These 
insights created a fertile terrain to advance various propositions pointing to mechanisms with 
the potential to overcome various learning barriers (e.g. Paper 4). The four papers are 
presented in the following sections. 



(26)
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(28)ABSTRACT


Scenario planning is said to be a capable intervention in improving important organizational 
 outcomes such as organizational learning and strategic renewal. Yet, the theoretical 
 understanding of the mechanisms governing scenario planning as well as empirical evidence 
 of its effects on organizations is underdeveloped. This paper critically reviews and reflects on 
 the current state and progress of the scenario planning literature. Based on a systematic 
 literature review, an integrative framework is provided to a largely normative literature that 
 has dealt with issues in isolation. The framework includes antecedents, processes, outcomes, 
 moderators and mediators. The paper highlights debates and under-researched areas while 
 iteratively making connections to more established research streams, the insights from which 
 have not been sufficiently integrated into the scenario planning literature. The review reveals 
 four areas in need for future research in order to enhance our theoretical understanding of 
 scenario planning and set the stage for future empirical examination on its effects on 
 individual and organizational level outcomes.   


Keywords: Scenario planning; strategic renewal; organizational learning 



(29)INTRODUCTION 


Strategic renewal is necessary for the long term survival and success in organizations 
 (Agarwal and Helfat, 2009); yet such strategic renewal is very difficult to achieve (Bettis and 
 Prahalad, 1995; Corner, Kinicki, and Keats, 1994; Huff, Huff, and Thomas, 1992; Tripsas and 
 Gavetti, 2000). An organizational intervention with the potential for improving strategic 
 adaptation and renewal is Scenario Planning (SP). SP is thought to bring strategies more in 
 tune with changing business environments due to its ability to improve learning (van der 
 Heijden, 2004; Schoemaker, 1995), enhance sense making, remedy cognitive biases and 
 challenge prevailing mindsets (van der Heijden, 2005; Schoemaker, 1993, 1995; Schwartz, 
 1991; Wack, 1985a, 1985b), or devise better strategic options and thus aid decision making 
 (Chermack, 2004a; van der Heijden, 2005; Wack, 1985a, 1985b). Accordingly, the use of SP 
 creates organizations better prepared for coping with the uncertainty inherent in the business 
 environment (Wack, 1985a). In short, SP works under the basic assumption that the future 
 will not be constant or similar to the current business environment; therefore it questions the 
 deepest assumptions about an organization’s strategy - thus promoting strategic renewal. The 
 normative aspects in this literature are quite appealing and its potential benefits have been 
 fleetingly recognized by the strategic management literature. For instance, important research 
 streams such as dynamic capabilities (Teece, 2007) or organization identity and learning 
 (Brown and Starkey, 2000) have briefly touched upon the potential benefits of SP. 


However, the SP literature does not provide sufficient understanding of the process 
and its causal mechanisms thus preventing scientific verification of its merits (Chermack, 
2005; Harries, 2003; Hodgkinson and Healey, 2008). Empirical evidence supporting its 
individual and organizational outcomes is insufficient (Chermack and Nimon, 2008; Glick, 
Chermack, Luckel and Gauck, 2012; Harries, 2003; O’Keefe and Wright, 2010) and 
potentially unreliable because of the anecdotal and subjective-based nature of self-reported 



(30)practitioners’ often-biased-accounts of their interventions (Hodgkinson and Healey, 2008). 


Instead, the literature is dominated by a relatively large number of publications focusing on 


“techniques” or “methodological approaches” for building scenarios, many of which are at 
 odds with each other leading to methodological confusion (Varum and Melo, 2010). 


Consequently, SP research can be described as “Popularist Science” where practical relevance 
 is high but theoretical and methodological rigor are low (Anderson, Herriot, and Hodgkinson, 
 2001). To advance, the SP literature must be grounded in better theoretical understanding and 
 empirical evidence of its governing mechanisms – e.g. move towards “Pragmatic Science” 


where both relevance and methodological rigor are high (Anderson et al., 2001). Therefore, 
 having a generalizable theoretical framework and better understanding of the relationships 
 governing SP is much needed (Burt and Chermack 2008; Walton 2008).  


This research responds to these calls by critically reviewing and synthesizing this 
 fragmented literature and providing a coherent conceptual framework. Previous literature 
 reviews have organized the SP literature mainly by clustering in different ways the various 
 techniques for developing scenarios (e.g., Bishop, Hines, and Collins, 2007; Börjeson, Höjer, 
 Dreborg, Ekvall, and Finnveden, 2006; Bradfield, Wright, Burt, Cairns, and van der Heijden, 
 2005). Instead, this study systematically reviews, integrates, and links the SP literature to 
 other relevant streams with focus on theoretical, methodological, and empirical development. 


Specifically, the current study aims to: 1) synthetize and integrate the SP literature into a 
coherent framework; 2) offer a systems view of a process mainly researched in isolation, and 
3) identify areas of debate and highlight priorities for future research. The proposed
framework includes antecedents, processes variables, outcomes and moderating / mediating 
variables. It intends to provide a solid starting point for solidifying the theoretical foundations 
of the SP literature, and setting the stage for future empirical testing of the relationships and 
outcomes.  



(31)A methodological section follows this introduction. The next section presents a 
 conceptual framework for SP and discusses in detail its components. Discussion of the main 
 debate areas in need of future research follows as well as its implications for theory and 
 practice.   


METHODOLOGY 


An analytical review scheme is necessary for a systematical evaluation of the literature in a 
 research field, and especially suited for evaluating contributions and discerning patterns from 
 a widely different set of studies or domains (Ginsberg and Venkatraman, 1985). Statistical 
 methods such as meta-analysis are also employed when reviewing academic research; 


however, meta-analysis is most appropriate when the number of empirical results is large and 
 some commonalities are present in the criteria used in such studies (Salipante, Notz, and 
 Bigelow, 1982). Given the lack of a common framework in the SP literature and the limited 
 empirical work, meta-analysis is prohibitive for this research. Consequently, a systematical 
 review of the literature is used, which is explained in the following. 


The research started with an electronic search drawing from the Science Citation 
Index Expanded (SCI-expanded) and the Social Science Citation Index (SSCI). These two 
databases are widely used in social sciences and humanities due to their cross disciplinary 
coverage and archival depth. These two databases were accessed through the Web of 
Knowledge platform on November 2012. Dates were not constrained hence the search 
included the widest possible range – from 1900 to November 2012 for the SCI-Expanded, and 
from 1956 to November 2012 for the SSCI. The search did not yield any record older than 
1977. The search was restricted to articles in peer-reviewed journals to make the research 
manageable while ensuring the quality of it as articles in such journals are considered 



(32)validated knowledge, and are expected to have the highest impact on their fields (Podsakoff, 
 Mackenzie, Bachrach, and Podsakoff, 2005). 


The key words used were “scenario planning”, “scenario thinking” and “scenario 
 building”, which are commonly used in this literature (Varum and Melo, 2010).  12 categories 
 were selected, these being “management”, “economics”, “business”, “business finance”, 


“operations research management science”, “planning development”, “computer science 
 interdisciplinary applications”, “sociology”, “psychology”, “applied psychology”, 


“psychology multidisciplinary” and “multidisciplinary sciences”. This search yielded 223 
 records. Management, economics, business, business finance and operations research 
 management were obvious choices as SP is often related to many of the core streams in 
 management research such as strategic cognition or organizational learning. Planning 
 development was chosen as SP aligns with the flexible approach to strategic development and 
 thus acquired popularity as an alternative to more formal planning (Chermack, Bodwell, and 
 Glick, 2010) yet, they share common roots. Computer science interdisciplinary applications 
 was chosen since one of the two historical centers for scenario techniques - the USA center, 
 which subsequently gave birth to the Intuitive Logic School, and Probabilistic Modified 
 Trends School (PMT) – was originally influenced by computer power and simulations 
 (Bradfield  et al., 2005). Sociology, psychology, applied psychology and psychology 
 multidisciplinary were also included as SP intends to challenge individual and collective 
 mental frames. Multidisciplinary sciences broadened the search due to the wide array of 
 applications for SP. 


The increased availability of databases has raised questions related to the accuracy of 
 research based only on one database due to the differences in journal coverage (Basu, 2010). 


For example, research comparing the Scopus and Web of Knowledge databases has shown 
that using only one of these databases risks missing relevant research (Vieira and Gomes, 



(33)2009), especially when the search is limited to smaller citing entities – i.e. journals, 
 conference proceedings or institutions (Meho and Sugimoto, 2009). Hence, to strengthen the 
 research, a secondary search was performed using the Scopus database. The parameters 
 selected followed as closely as possible the search in the Web of Knowledge. This search 
 yielded 317 articles. After a manual review and de-selection of duplicated results, the final 
 raw number of articles used in this research was 396.  


The 396 articles were subjected to a manual selection process to assess their 
 contributions and were selected for final inclusion based on presence of: (1) a theoretical 
 contribution (such as frameworks, mechanisms, antecedents, moderators, variables or 
 boundary conditions); (2) empirical nature (quantitative or qualitative) and; (3) detailed case 
 studies of SP or scenario intervention which could potentially increase our understanding of 
 the variables and mechanisms at play. After reviewing the 396 articles, 120 were finally 
 included in this research.  


CONCEPTUAL FRAMEWORK FOR UNDERSTANDING SP 


What follows is the development and discussion of the integrative framework built from the 
literature review. Table 1 (later) presents the final selection of articles used in constructing 
this integrative framework. It contains a summary of the main objectives, key findings, and 
theoretical underpinnings of each article along with their links within the proposed integrative 
framework which is presented in Figure 1. The framework integrates past and current research 
on SP and represents a stylized understanding of the different constructs and mechanisms 
underpinning SP as proposed by prior research. Major antecedents, moderators and mediators 
along with the different processes and intended outcomes of SP are included in the 
framework.  



(34)The framework advances previous theoretical attempts to synthesize the literature 
 (Chermack, 2004b, 2005; Chermack and Lynham, 2002; Keough and Shanahan, 2008) by 
 presenting antecedents, moderators and mediators which is novel in this literature. It 
 emphasizes two antecedents, five processes, three main outcome categories, five main 
 moderators and a mediator. In combination, Table 1 and Figure 1 provide the basis for 
 understanding the processes and variables underpinning SP. This processual analysis 
 (Pettigrew, 1997) contributes to the SP literature by integrating relationships between 
 antecedents, processes and outcomes which have mainly been studied in isolation. Moreover, 
 the analysis provides much needed theoretical foundations for SP (Burt and Chermack 2008; 


Walton 2008) and thus it intends to guide future discussions and empirical research.  


--- 
 Insert Figure 1 about here 
 --- 


Two antecedents [Box 1] influence the processes and outcomes. Environmental 
 uncertainty becomes an antecedent working under the basic assumption that the future will 
 not be constant or similar to the current business environment thus supporting the need for SP. 


Conceptualizing SP as a recurrent process allows understanding of prior strategy in addition 
to individual and organizational frames as the context for the following iteration. There are 
five processes [Box 2 and 5], starting with environmental scanning and culminating in active 
monitoring which influence, over time, individual and organizational level responses – e.g. by 
directing scanning teams’ attention towards important trends to follow which might improve 
organizational learning. Three main outcome categories are identified [Box 3, 4 and 6]. Box 3 
holds cognitive and learning outcomes, box 4 decision making outcomes, and box 6 
performance outcomes. These outcomes are sequential, meaning that cognitive and learning 
outcomes are necessary for better decision making and later organizational performance. 



(35)Similarly, in reaching these outcomes, SP moves move progressively from the individual (i.e., 
 cognition) or group level into the organizational level (e.g. strategic renewal). These processes 
 and outcomes are moderated [Box 7] or mediated [Box 8] by several variables. The following 
 explains the different parts of the framework in greater detail.   


--- 
 Insert Table 1 about here 
 --- 


Antecedents 


Two antecedents are identified. Increased environmental uncertainty combined with 
 engrained individual or organizational mental models puts the organization at a disadvantaged 
 position towards long term strategic adaptation and survival. This combination creates the 
 domain where SP operates in its quest for enhanced individual and organizational outcomes.  


Environmental uncertainty.  The importance of an organization’s external 
 environment and its ability to match strategies to external changes has long been discussed in 
 the strategic management literature (Daft, Sormunen, and Parks, 1988; Duncan, 1972; 


Eisenhardt and Martin, 2000; Miller, 1994; Milliken, 1987). In a similar vein, the SP literature 
also acknowledges the importance for organizations to be in tune with their external 
environment; in fact much of the adoption of the method is attributed to heightened external 
uncertainty. Linneman & Klein (1983) studied the use of scenarios in US firms for the period 
1977-1981 and found that its adoption increased substantially after a number of external 
shocks. Similarly, Malaska and colleagues (Malaska, Malmivirta, and Hansen, 1984) 
surveyed 166 firms and found evidence that scenario analysis was associated with increased 
unpredictability of corporate environments. More recently, studies correlate adoption of SP 
with higher external uncertainty faced by decision makers (Ramirez, Van Der Heijden, and 



(36)Selsky, 2010; Varum & Melo, 2010). Hence, the literature establishes a positive relationship 
 between increased environmental uncertainty and adoption of SP in search for strategic 
 adaptation. 


Individual and organizational mental models. The cognitive perspective of strategy 
 making acknowledges the bounded rationality of the individual (Simon, 1979) and the 
 important role that cognition plays in strategic contexts (Hodgkinson and Maule, 2002). 


Individuals have limited information processing capabilities which make them prone to 
 creating economic tendencies – e.g. heuristics - and to process information under the filters 
 created by core beliefs, cognitive categorizations and mental frames (Barnes, 1984; Duhaime 
 and Schwenk, 1985; Hodgkinson, 2003; Hogarth, 1987; Kahneman, Slovic, and Tversky, 
 1982; Kiesler and Sproull, 1982; Tversky and Kahneman, 1974; Porac and Thomas 1990; 


Reger and Palmer 1996; Walsh 1995). Therefore, the way individuals act is explained by past 
 experiences and economic tendencies on information processing. These might blind managers 
 to important environmental changes and lead them to inaccurate interpretations and wrong 
 decisions.  


The SP process is said to be an efficient organizational intervention in reducing these 
cognitive limitations. Good scenarios can challenge preconceptions through a deeper 
appreciation of the factors that could shape the future (Schoemaker, 1995). Further, scenarios 
aim at enhancing sense-making capabilities (Wright, 2005) and reduce individual bounded 
rationality by presenting vast amounts of relevant information easily accessible by memory, 
thus likely able to affect individual mental frames (Chermack 2004a). According to van der 
Heijden, (2005) scenarios develop the ability in managers to interpret information from the 
environment differently and force them to “think the unthinkable”. Therefore, cognitive 
benefits are prescribed by this literature under the assumption that individuals and 



(37)organizations are unlikely to timely update their mental models in face of dynamic 
 environments. Consequently, given the existence of mental models in individuals and 
 organizations, these become antecedent to SP and part of the context in which SP occurs. 


Processes  


Five main processes in SP are identified. The first is environmental scanning which provides 
 input for scenario building. The output of scenario building is the scenarios themselves which 
 subsequently are disseminated throughout the organization. Active monitoring links current 
 SP process to future ones. Research on SP processes has mainly focused on two areas, 
 scenario building techniques and the scenarios themselves. In doing so, much of the 
 interesting features of SP are left unexplored – e.g. movements across and within levels or the 
 effects of the process over time.    


Environmental scanning is an important input for scenario building, for example in 
the identification of key factors and driving forces in the company’s external environment 
(van der Heijden, 2005; Schoemaker, 1993; Schwartz, 1991; Wack, 1985a). Therefore, the 
quality of information gathered from the scanning process will have a great influence on the 
ensuing scenarios built. However, little attention is giving in this literature to the different 
biases that scanning is potentially vulnerable to. For instance, scanning can be detrimental for 
changing perceptions due to biases such as hindsight (Barnes, 1984; Kuvaas, 2002) or 
confirmation (Darley and Gross, 1983) which predisposes individuals to look for information 
that confirms their initial beliefs rather than finding contradictory evidence. As pointed out by 
Dorner and Schaub (1994), most information collection mistakes are due to preformed images 
of reality as people fail to look at the whole range of information. Instead, people focus to 
what is considered important from the point of view of their preconceived image of reality. 



(38)Therefore, standard ways of scanning are likely to be oriented towards known events rather 
 than unknown (Beck and Plowman, 2009).  


Hence, although the SP literature acknowledges the importance of environmental 
 scanning - and the effects of engrained mental models as antecedent - it does not recognize or 
 discusses the potential biases that scanning brings into the process. This constitutes a 
 limitation in this literature. 


Scenario Building. This is the area within SP that has drawn most scholarly 
 attention. The number of methodologies proposed for creating scenarios is large. Bishop et al. 


(2007), Börjeson et al. (2006), Bradfield et al. (2005), Huss and Honton (1987), Schnaars 
 (1987), and Varum and Melo (2010) provide good overviews and classifications of different 
 methodologies for scenario building. However, despite the noble attempts at synthesizing the 
 literature, many methodologies are at odds with each other (Varum and Melo, 2010). Most 
 importantly, the literature offers no theoretical reasons or empirical evidence to explain why a 
 particular methodology should be preferred over another.  


Moreover, the confusion is not only associated with the methodologies for creating 
 scenarios but also with the construct definition. Scenarios, scenario building, scenario 
 thinking, and SP are often confused or used interchangeably. For instance, Miller and Waller 
 (2003) defined SP as a “process for structured thinking in which stories are created that bring 
 together factual data and human insight to create scenario plots exploring possible futures” (p. 


95). However, according to van der Heijden (2005), SP should have an integrating focus 
where decisions and actions to implement strategies should be part of the process. There is a 
clear difference in these two definitions; the first one is centered on creating scenarios, thus 
missing integration into strategy development or implementation as proposed by the second 
definition. As pointed out by Chermack and Lynham (2002), SP definitions are unclear about 



(39)what the primary intentions of the process are. This not only confuses readers but also 
 potentially misdirects researchers in this field as it is often unclear whether a particular study 
 is about scenario building, SP, or something else. The lack of precision on the construct 
 definition is indeed a critical issue in this literature. Without clear construct definition, efforts 
 to strengthen the theoretical foundations of SP and unearth its mechanisms are seriously 
 undermined. Bishop et al. (2007) briefly addressed the misuse of the word “scenarios” as it is 
 often used indiscriminately to refer to scenario development and SP. The authors suggested 
 using the word SP only when referring to a “complete foresight study” which generally 
 should include 6 steps (framing, scanning, forecasting, visioning, planning and acting). 


Scenario development should be used only in the context of creating or building the “stories 
 about the future” (Bishop et al. 2007). 


These limitations notwithstanding, this review identifies 4 building blocks frequently 
 associated with building scenarios; 1) predetermined elements, or driving forces pushing for 
 inevitable outcomes, although the timing and impact of these outcomes are not yet known 
 (Wack 1985a; Wack 1985b). The identification of these predetermined elements is central to 
 SP projects (Burt 2006); 2) the strategic conversation, or “carefully thought out but loosely 
 facilitated series of in-depth conversations for key decision makers throughout the 
 organization” (Schwarz, 1991, p. 221). The strategic conversation incorporates a wide range 
 of unstructured thoughts and views and out of this creates a common interpretation (van der 
 Heijden, 2005); 3) consensus, as scenario building is a consensus and legitimation device 
 around key strategic issues challenging the organization (Schoemaker, 1993). Finally, 4) 


“thinking the unthinkable” which attempts to entice out of the box thinking, usually by the 
inclusion of “remarkable people” (van der Heijden, 1997) to better challenge institutionalized 
thinking and broaden views. The four constructs appear to combine quantitative and 
qualitative dimensions in developing the scenarios. 



(40)Interestingly, the literature generally has not reflected on further biases introduced 
 during scenario building. For instance, research points to potential problems in large group 
 settings (used in scenario building workshops) such as stereotyping, decreased ownership of 
 ideas or unwillingness to express novel thoughts (Weick and Quinn, 1999) and this constitutes 
 an area which needs to be better integrated with insight from other research streams.  


Scenarios are a central element of SP. However, their ability to effectively stretch 
 people’s thinking or challenge firm’s strategic decisions is increasingly challenged as noted 
 by a recent trend which points to fundamental problems with scenarios. For instance, 
 scenarios tend to be unimaginative, constrained to a standard range of possibilities, focused 
 on current issues, predictable on their factors and theme selection, and prone to leaving 
 uncertainties out of the analysis (Bacon, 2012; van Notten, Sleegers, and van Asselt, 2005; 


O’Brien, 2004).  Rather, scenarios seem to be misleading and ill-prepared to entice novel 
 thinking or anticipate rare events (Goodwin and Wright, 2010; Postma and Liebl, 2005). As 
 illustration, Bacon (2012) analyzed 13 different scenario-based studies regarding the “future 
 of Russia” and found that in all cases the scenarios constructed were too close to each other 
 and reduced to a standard set of futures, usually within the lines of best case, worst case, 
 continuity, and regional variation. Similarly, van Notten et al. (2005) reviewed 22 scenario 
 studies and found only half of them included discontinuities. Methodological choice, 
 tendency to consider only attractive futures and avoid threatening ones, organizational 
 resistance towards uncertainty, or assumptions that the future will not be meaningfully 
 different from the present are some of the reasons for this omission (van Notten et al. 2005).  


The evidence points to a problematic area of SP: the scenarios themselves. Despite 
the large number of proposed methodologies, scenarios remain unimaginative, similar to each 
other, or gravitating toward current, known trends. In such state, scenarios are ineffective to 



(41)accomplish their prime objective - challenging mental frames. Instead, the restrictive array of 
 scenarios might reinforce current views and status quo (Wright and Goodwin, 2009). Indeed, 
 many companies in their approach to scenarios are simply quantifying the obvious (Wack 
 1985a). The response has been more methodologies for reducing these weaknesses. For 
 instance, the combination of quantitative and qualitative dimensions (von der Gracht and 
 Darkow, 2010; Söderholm, Hildingsson, Johansson, Khan, and Wilhelmsson, 2011), use of 
 fuzzy cognitive mapping (Amer, Jetter, and Daim, 2011; Jetter and Schweinfort, 2011), 
 combination of different methodologies (Dammers, 2010), or inclusion of different types of 
 scenarios such as inconsistent, context, recombinant, or scenarios that highlight key 
 vulnerabilities (Bryant and Lempert, 2010; Muskat, Blackman, and Muskat, 2013; Postma 
 and Liebl, 2005).  


Rather than proposing further methodologies, a more fruitful line of research is to dig 
 deeper in understanding the mechanisms that out to be driving the process towards its 
 intended outcomes. Scenarios and SP in general are social processes involving individuals 
 and embedded in the organizational context. As such, it is surprising that this literature has 
 not sufficiently leveraged research streams which might provide insights into how to improve 
 the effectiveness of scenarios and SP –e.g. psychology, social psychology, or social cognition. 


Contextual sharing and disseminating. A critically underdeveloped area of SP is the 
lack of clarity on how the process transcends into the organizational level (Burt and 
Chermack 2008). The organizational learning literature provides insights on how information 
residing at individual levels of analysis is likely to reach organizational levels. For instance, 
dissemination is a key process for organizational learning and the only way to move learning 
from lower levels (individual or team) into higher levels (Flores, Zheng, Rau, and Thomas, 
2012). Within the SP literature, the case study at Shell provides good evidence of how 



(42)knowledge from scenarios moved from the individual into the organizational at large – e.g. 


changes in strategy. The company engineered this dissemination process by asking their line 
 managers how they would react to the different scenarios created (De Geus, 1997; Wack, 
 1985a). Hence, similar to organizational learning models, it appears through dissemination SP 
 transcends the individual level.  


However, transferring knowledge is not a simple task and requires a two sided 
 cooperation. For instance, research on information transfer among teams found that teams 
 must make the necessary effort to translate the knowledge into meaningful realities and 
 contexts for the recipient side (Bresman, 2012). Although limited, there are few examples 
 within the SP literature where the efforts to disseminate scenarios and make it context specific 
 are clear (Cornelius, Van de Putte, and Romani, 2005; Mobasheri, Orren, and Sioshansi, 
 1989; Moyer, 1996; Wack, 1985a). For instance, in the case presented by Wack (1985a), after 
 a series of failed attempts for SP to reach organizational level responses, scenarios presented 
 to line managers evolved into a “tailored made fit between the scenarios and their [line 
 manager’s] deepest concerns” (p 88). Thus, scenarios and their potential outcomes were made 
 contextual depending on which part of the organization they were meant to reach.  


Hence, it appears that through the dissemination of the different scenarios and the 
efforts in making the implications context specific for the recipients that SP effects transcends 
progressively from the individual to the organizational level. The handful of studies identified 
provides important insights but many questions remain unanswered; for instance in relation to 
barriers and enablers that might restrict or allow learning from SP to move from the group 
level (e.g. scenario building workshops) into the organization at large. Consequently, further 
research looking into the transferring mechanisms and potential blockers of this transfer is 
much needed.  



(43)Active monitoring and SP as continuous process. Some researchers understand SP 
 as a continuous organizational process. For instance, SP needs to continuously bridge the 
 organization with its external environments by fine-tuning strategies and their implementation 
 (Miller and Waller, 2003). Hence, SP is a continuous learning process that enhances 
 organizational responsiveness by actively monitoring the key uncertainties identified during 
 the scenario process, tracking environmental changes, and having frequent exposure updates 
 (Miller and Waller, 2003). Most SP projects fail because there is no link between the 
 scenarios and strategies; a lack of implementation which can only be remedied with time and 
 practice (Wilson, 2000). Consequently, SP acts as a trend following an alert mechanism 
 where signposts are used as early warning indicators for flagging which scenario might be 
 developing (Chermack, Lynham, and Ruona, 2001; Ramirez, Österman, and Grönquist, 2013; 


Schoemaker, 1995).  


Furthermore, as input for scenario building, the quality of information gathered from 
 active monitoring will greatly influence subsequent iterations. Due to the high uncertainty 
 inherent in long term scenarios, these should be refined and adjusted regularly as a way to 
 assist decision making. In other words, SP as a decision support mechanism should be a 
 continuous, iterative process; not a one-time, episodic exercise (Burt and van der Heijden, 
 2003; Heinonen and Lauttamäki, 2012; Mahmoud et al., 2009; Sarpong, 2011).  


However, despite the very good reasons for understanding SP as a dynamic and 
continuous process, most of the literature reviewed implicitly characterizes SP as a 
demanding, one-time exercise frequently led or facilitated by external advisers. Therefore, 
there is scant evidence of the long term effects or evolution of the process over time. Inter-
temporal or dynamic dimensions are mainly ignored. This omission prevents a better 
understanding of how exactly SP reaches organizational level outcomes.  



(44)Outcomes 


Improved cognition, learning, strategic decision making, and organizational performance are 
 some of the intended outcomes of SP. However, empirical evidence linking SP to such 
 benefits is seldom. This section revises the proposed individual and organizational outcomes. 


Individual cognition. Changes in individual cognition is a primary intended outcome 
 of SP (Chermack, 2004b; van der Heijden, 2005; Schoemaker, 1995; Wright, 2005). SP 
 fosters a constant level of attention with its continuous demand for awareness to the internal 
 and external environment. This, in turn, facilitates better sensing and forces decision makers 
 to contemplate different perspectives. However, little empirical evidence exists to support 
 these claims. The best evidence for the effect of scenarios on individual mental models is 
 provided by Schoemaker (1993) who conducted experiments on MBA students. The results 
 showed how the use of scenarios expanded their thinking as confidence ranges were widened. 


Schoemaker (1993) argued that scenarios use exploitation of biases in human cognition as 
 mechanisms to achieve its goals. More precisely, scenarios achieve mental changes by 
 reducing biases such as overconfidence, anchoring or availability through exploiting the 
 conjunction fallacy bias, or inclination to believe that a combination of events is more likely 
 than a single one. 


In addition to Schoemaker’s experiment, only 3 other studies were found to 
 empirically test the effects of SP on individual cognition, although the findings are generally 
 inconclusive. Glick and colleagues (2012) used a sample of 129 individuals involved in SP 
 interventions in 10 different firms. Comparison pre and post-intervention revealed mild 
 support for the process’ ability to change some individual mental models; however, the results 
 are inconclusive due to lack of control groups and short time span between the surveys. 


Zegras and Rayle (2012) used surveys pre and post SP intervention and did not find evidence 



(45)for SP’s ability to change participants’ perception or views. Finally, Sedor (2002) built on 
 contributions from the field of psychology - specifically from Koehler's (1991) argument that 
 tasks requiring a hypothesis to be treated as true is “sufficient to increase confidence in the 
 truth of that hypothesis”. Accordingly, by being presented with a scenario, individuals 
 momentarily assume it as true, incorrectly assigning a higher likelihood of such scenario 
 becoming true in detriment of alternative ones. Sedor (2002) investigated the biasing effect of 
 scenario-like presentations by management following disappointing financial results. The 
 evidence shows that scenario-like presentations create more optimistic forecasts in analyst’s 
 recommendations. This experiment indicates that instead of correcting them, scenarios may 
 potentially introduce further cognitive biases.  


Consequently, despite the wide advocacy of SP prowess on challenging and 
 changing mental frames, the empirical evidence does not support this. Further research is 
 needed to better understand the actual effects of scenarios on individual cognition.  


Individual and organizational learning. The literature generally prescribes SP as an 
 intervention that improves individual and organizational learning (Schoemaker 1995; 


Schwartz 1991; van der Heijden 2004; van der Heijden, Bradfield, Burt, Cairns, and Wright, 
2002). According to Aligica (2005) scenarios create knowledge from two perspectives; (1) 
psychologically through its cognitive contributions meant to confront uncertainty, decompose 
complexity and de-bias human minds by reducing over-confidence; and (2) from an epistemic 
point of view, where scenarios increase the stock of knowledge by putting pieces of 
information together where a new configuration that brings new knowledge about the actors 
and implications might emerge. Since scenarios come from a rational assessment, they create 
knowledge which is not factual or empirical but conditional. Similarly, Kivijarvi and 
colleagues (Kivijärvi, Piirainen, and Tuominen, 2010) see scenarios as elements that enhance 
organizational knowledge by testing knowledge items against other items. According to  
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