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Dynamics of Belief Systems Change in Loosely Coupled Belief Systems 

ABSTRACT 

Managerial belief systems play a central role in organizational adaptation to 

environmental change. In order to understand, how belief systems change, we carried out two in-

depth cognitive mapping studies in an organization that faced turbulence in its business 

environment. In our first study, we found several episodes that involved the collapse of the 

managerial belief system relating to a new business area and the subsequent reconstruction of a 

new belief system. At each transition point, management faced significant cognitive inertia to 

challenge its basic beliefs, but when the eventual change took place, it tended to be sudden and 

radical. In our second study, we examined possible reasons for the observed belief system 

dynamics. Based on our analysis, we found that although there were multiple contradictory 

beliefs regarding the implications of the basic beliefs, nobody tended to question the basic beliefs 

themselves. When then counter evidence against the basic beliefs was received, it was not seen 

to threaten the basic beliefs. Instead, the evidence was explained by interpreting it either in favor 

or against the different competing derived beliefs until all the derived beliefs were refuted and 

there was no other choice than to challenge the basic beliefs. 
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INTRODUCTION 

Managerial belief systems play an important role in organizational adaptation to 

environmental change. Based on different kinds of sensemaking and causal attribution dynamics 

(Barr & Huff, 1997; Haleblian & Rajagopalan, 2006; Hilton, 1995; Naquin & Tynan, 2003; 

Tsang, 2002; Wagner & Gooding, 1997), managers tend to formulate beliefs about the world and 

use these beliefs when making decisions (c.f. Barr, Stimpert, & Huff, 1992; Markoczy, 1997; 

Porac, Thomas, & Baden-Fuller, 1989). Organizationally shared basic beliefs enable an 

organization to act consistently and develop additional derived beliefs to complement the basic 

beliefs (Langfield-Smith, 1992). 

Although managerial belief systems can change significantly over time (c.f. Fahey & 

Naraynan, 1989), they tend to lag behind the change in the real world (c.f. Ansoff, 1980; 

Hodgkinson, 1997; Reger & Palmer, 1996). This phenomenon is commonly called cognitive 

inertia. Cognitive inertia can slow down organizational adaptation process deteriorating the 

performance of an organization. Therefore, studying the processes of belief system development 

is an important research topic and may give us more insight into the causes of cognitive inertia. 

There have been several attempts to explain the causes of cognitive inertia. In general, it 

is known that people tend to see and look for only evidence that is consistent with their existing 

beliefs (c.f. Clarke & Mackaness, 2001; Neisser, 1976; Wason, 1968) and previous decisions 

(c.f. Fishhoff, Slovic, & Lichtenstein, 1977; Klayman & Ha, 1987; Skov & Sherman, 1986), and 

that the actions people take, further strengthen their beliefs (c.f. Porac et al., 1989). However, 

these explanations tend not to look at the structure and hierarchy of beliefs which may play an 

important role in determining the nature of cognitive inertia.  
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In order to gain an understanding of the dynamics of belief systems change, we focus on 

the structural evolution of managerial belief systems. We examine, how belief system structures 

change over time and what are the observable dynamics of belief systems change. We do this 

through two in-depth cognitive mapping studies on the evolution of the structure of managerial 

belief systems in a 300-year old organization over a period of 17 years. 

In our first study, we document several episodes involving the collapse of the managerial 

belief system relating to a new business area and the subsequent reconstruction of a new belief 

system around new basic beliefs. At each transition point, we detect significant cognitive inertia 

to challenge the basic assumptions. Yet, when the eventual belief system change takes place, it 

tends to be sudden and radical. In our second study, we examined possible reasons for the 

observed belief system dynamics. Based on our analysis, we found that although there were 

multiple contradictory beliefs regarding the implications of the basic beliefs, nobody tended to 

question the basic beliefs themselves. When then counter evidence against the basic beliefs was 

received, it was not seen to threaten the basic beliefs. Instead, the evidence was explained by 

interpreting it either in favor of or against the different competing derived beliefs until all the 

derived beliefs were refuted and there was no other choice than to challenge the basic beliefs. 

We find that a debate over the implications of the basic beliefs tends to leave the basic beliefs 

themselves unaffected. Managers would seem to debate implied beliefs even when they should 

be questioning the whole belief system that guides their decision making. 

Our paper proceeds as follows. First, we review the general theoretical background of 

cognitive inertia and belief systems. Then we provide a description of the methods and the 

results. Finally, we conclude with a discussion and conclusions. 
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THEORY BACKGROUND 

Causes and consequences of cognitive inertia 

Cognitive inertia has become an important substream of managerial and organizational 

cognition research during the past 30 years (c.f. Ansoff, 1980; Gavetti & Rivkin, 2007; 

Hodgkinson, 1997; Reger & Palmer, 1996). According to the basic cognitive research finding, 

mental models tend to change slowly even when environments change rapidly. For example, 

Hodgkinson (1997) found in a study of residential agents’ mental models that “the respondents’ 

individual and collective cognitions remained highly stable, despite a significant down-turn in 

the property market from T1 to T2.” Based on this, Hodgkinson concluded that (p. 938) “changes 

in mental models … significantly lag behind changes in the material conditions of the market 

place.” Similarly, when studying different modes of information processing regarding 

competition, Reger and Palmer (1996) found that both automatic and controlled modes of 

information processing lagged behind environmental changes. They found that in particular the 

automated mode of information processing was prone to cognitive inertia reflecting a greater 

reliance on historical categories. However, also the controlled mode of information processing 

exhibited inertia, for example, due to cognitive overload. 

Two cognitive processes have been identified, in general psychological studies on 

learning, as critical in restraining and hindering the transformation of mental models (c.f. 

Hewson, 1984; Thagard, 1988, 1992). Firstly, people have a tendency to reconstruct 

contradictory evidence in a way that makes it compatible with their mental models. Secondly, 

people tend to split the contradictory evidence into pieces that roughly fit their mental models, 

resulting in only minor modifications in their mental models. 
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In addition, management scholars have identified several explanations of the reasons of 

cognitive inertia. For example, Barr, Stimpert and Huff (1992) identify three possible reasons. 

Firstly, actions based on outdated beliefs may result in good outcomes by chance strengthening 

the old belief system. Secondly, managers may not notice changes in the environment when they 

are not central to their existing belief systems. Finally, the development of new beliefs may 

simply require time. Yet, based on their empirical analysis they find (p. 15) “that renewal hinges 

not so much on noticing new conditions, but on being able to link environmental change to 

corporate strategy and to modify that linkage over time.” They emphasize that  “organizational 

renewal requires managers to change their mental models in response to environmental changes 

and that delays in this process will be associated with decline.” (1992: 16)  

Similarly, George and Jones (2001) identify several cognitive and affective sources of 

resistance to change or inertia in organizational setting including (1) the rationalization of 

discrepancies, (2) using schemas that are resilient to discrepancies, (3) learned helplessness (c.f. 

Seligman & Maier, 1967), (4) denial, (5) focusing on more pressing problems once the emotions 

relating to the discrepancy have subsided into less intense moods, and (6) perceiving the 

challenges to be a result of an unpredictable or uncontrollable event. 

We extend the prior research on the causes of cognitive inertia further by taking into 

account the structure of the belief systems. The problems of loosely coupled systems for 

paradigm level learning provide us a potential explanation on how the structure and automated 

sub-system level behaviors in managerial belief systems can also cause cognitive inertia. 

Levinthal and March (1993: 101) identify this kind of myopic effect (spatial myopia) in loosely 

coupled organizations where there is a threat that “learning at the operating level of an 

organization substitutes for learning at higher levels.”  
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Also, Weick (2001: 388) argues that “Frequent local adjustments … keep small problems 

from amplifying. If major change becomes necessary, however, it is much harder to diffuse it 

among systems that are loosely coupled”, and that (p. 390) “The relatively swift, relatively 

frequent adjustments to environmental changes made by loosely coupled systems may be 

detrimental when the variables affected are of different orders of magnitude or embedded in long 

causal chains…” Although neither Levinthal and March nor Weick explicitly discuss belief 

systems, the same idea can be applied to belief systems. Loose coupling of a belief system would 

mean that adaptation in the top level implied beliefs can substitute for the pressure to change the 

basic beliefs. This could provide a potential explanation for the cognitive inertia in some of the 

most fundamental basic beliefs. 

The implications of loose coupling to cognitive inertia and some of the explanations of 

inertia provided by George and Jones (2001) complement each other. George and Jones give an 

example how a manager can rationalize discrepancies when a product fails its sales targets, 

“Rather than rethinking the merits of the product, the manager rationalizes the discrepancy by 

thinking that the marketing campaign failed … and it is actually a testament to the potential of 

the product that it sold as well as it did in light of the marketing problems. (p. 424-5)” In terms 

of loosely coupled belief systems, this would mean that managers do not challenge the basic 

beliefs, but explain the problems in terms of the derived beliefs. In addition, George and Jones 

(2001: 426) argue that sometimes “More complex team mental models may enable team 

members to interpret discrepancies as actually being consistent with some aspect of the team’s 

mental model.” That would also be consistent with our basic argument that complexity and loose 

coupling in belief systems has a tendency to increase cognitive inertia. 
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Development of belief systems 

In order to understand the structure and change of belief systems, we will briefly review 

Piaget’s (c.f. Flavell, 1966; Piaget, 1954, 1999) theory of schemata (belief system) development, 

psychological studies on how students form new beliefs at schools, and the propositions of 

philosophical foundationalism on belief structures. Piaget’s work on children’s development and 

learning has contributed in a significant manner on the general understanding of human learning 

and mental change (c.f. Gardner, 2004:50). Accordingly, people have mental representations of 

the world, and these models develop in two ways, through assimilation and accommodation. 

Assimilation happens when a person interprets new information in terms of the existing mental 

structures and uses that new information to expand the existing mental structures. 

Accommodation refers to the process of changing the existing mental structures to make them 

correspond to the reality better. It occurs when the existing mental structures do not explain the 

reality well enough. (c.f. Flavell, 1966; Piaget, 1954, 1999) 

Piaget’s work has been advanced by psychologists who have studied how students (pre-

school to college) absorb new information at schools (Hakkarainen, Lonka, & Lipponen, 2004). 

These studies (e.g. Carey, 1985; McCloskey, 1983) have shown that students create theories of 

their environment (that is, belief systems about the world) based on their experiences. These 

theories may not be well justified (DiSessa, 1998). Yet, students use these initial theories when 

they collect and interpret new information. The problem is that people have a tendency to look 

for only information that is consistent with their mental models, and build new beliefs based on 

that information (c.f. Huczynski, 2004; Neisser, 1976; Saariluoma, 1990; Wason, 1968).  
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People may also avoid facing information that might prove their mental models wrong 

(Lindeman-Viitasalo, 1994; see also Mynatt, Doherty, & Tweney, 1981). Even when people face 

information that challenges their mental models, they may keep their mental models unchanged 

(Kahneman, Slovic, & Tversky, 1982; Nisbett & Ross, 1980). This process of forming new 

beliefs in terms of the existing theories is analogical to Piaget’s assimilation. These findings are 

also consistent with the findings on cognitive inertia that managerial beliefs lag behind the 

change in the real world (c.f. Ansoff, 1980; Hodgkinson, 1997), and that managers’ prior 

hypotheses and commitments influence on how they perceive new information (c.f. Das & Teng, 

1999; Hambrick, 1981; Staw & Ross, 1978). 

Assimilation is followed by accommodation as mental models do not stay the same 

forever. Gardner (2004) asserts that a radical change of mind happens when a person receives 

enough evidence that contradicts the earlier beliefs. Usually this happens over a long period of 

time, and the change requires both questioning the old beliefs as well as providing evidence 

supporting the new beliefs. Radical changes of mind have also been documented in the studies 

on managerial cognition. For example, Fahey and Narayanan (1989) found that the cognitive 

maps of the dominant coalition of one firm changed significantly over a 20-year period. In 

addition, El Sawy and Pauchant (1988: 469) made a simulation study in which they focused on 

the changes in mental templates (belief systems) of a group of MBA students who were asked to 

do environmental scanning. They found that “template twitching occurs due to both 

environmental scanning and group discussion.” They describe how the students changed their 

beliefs after gathering new information and provide an example where the group persuades a 

member to subscribe to a new belief. These findings are consistent with Gardner’s assertion that 

a mental change requires that new evidence accumulates and that the old beliefs are questioned. 



  9 

But what is then the structure of these belief systems that develop and change? 

Philosophers have created theories to answer this question. Foundationalists assert that there are 

two kinds of beliefs; basic beliefs that “are justified independently of inference from other 

beliefs, for example, by virtue of current perceptual experience” (Wilson & Keil, 2001: 426), and 

derived beliefs that “are justified by their relation to other beliefs” and “depend for their 

justification on their foundations” (Alston, 1976: 165). With the help of this assertion, we can 

assume, that the early theories people have contain the basic beliefs and that the new beliefs 

people create in terms of those theories, are derived beliefs. 

For the sake of conceptual clarity, we will synthesize the above discussed findings on 

belief system development into a conceptual model presented in Figure 1. In the model, belief 

system development is divided into three phases: (1) Formation of basic beliefs based on 

observed evidence. (2) Derivation of implied beliefs from the basic belief (without paying 

attention to potential evidence that would contradict the basic belief). (3) Collapse of the belief 

system when enough contradictory evidence has emerged. The new evidence that contradicted 

the old basic belief is then used to formulate a new basic belief and new implied beliefs etc. In 

order to understand the structural change dynamics of belief systems, we will next use this model 

in our search for the causes of cognitive inertia. 

-------------------------------- 

Insert Figure 1 about here 

-------------------------------- 
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DATA AND METHODOLOGY 

We studied a large European service company (SerCo as a pseudonym) as a case 

company. SerCo had had a history of stable growth and success for over 300 years, followed by 

several rapid changes during the 17-year period that we focus on. This pattern of long stability 

followed by several significant and rapid changes was an exceptional opportunity to reveal the 

dynamics of belief system change and cognitive inertia because of the contrast between stability 

and change. As for example Yin (2003) and Eisenhardt (1989) have argued, the dynamics of 

certain phenomena often reveal themselves more clearly in extreme cases. 

The time frame of the case is from 1990 to the end of 2007. We studied the dominant 

belief systems in SerCo relating to an environmental change which took place after a stable 

growth in the volumes of SerCo’s old service had continued for over 300 years. In 1990, it was 

still believed that the development and growth of Serco’s old service will continue mostly the 

same. However, in 1994 SerCo’s internal research findings suggested that the use of new 

electronic media will substitute for the use of SerCo’s old services. As a consequence, the 

company started developing its electronic offerings a couple of years later. Corporate 

reorganization complicated the development in the late 1990’s, but the development efforts 

reached their peak in 2001 and 2002, when SerCo made sizable investments in its new offerings. 

Yet, the development was suddenly stopped in the late 2002 and most services were shut down, 

because they were still highly unprofitable and the business environment was fraught with 

skepticism with regard to the business potential of electronic services. Yet, in 2005 the 

development was restarted and some services were launched again. These services were still 

offered and developed onwards at the end of 2007. However, there has not yet been a significant 

breakthrough and there continue to be debates regarding the best way to advance the business. 
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We carried out two studies to understand the managerial belief system development in 

the case company. In the first study, we validated the conceptual model of belief system 

development presented in Figure 1 by modeling with a cognitive mapping technique the belief 

system development of SerCo’s dominant coalition during the case. In the second study we 

modeled the belief systems of six managers regarding the future of the business and analyzed 

those to find out how the structure of the belief system can cause cognitive inertia. We 

summarize the methodological steps of the two studies with the conceptualization shown in 

Table 1, and explain the research process briefly in the following pages. After that, we will 

proceed to the results.  

-------------------------------- 

Insert Table 1 about here 

-------------------------------- 

Study 1: Reviewing the development of SerCo’s managerial belief system from the 1990s  

We modeled the belief systems of SerCo’s dominant coalition in several time points 

during the case using cognitive maps. We created the cognitive maps based on interviews (N=13, 

1-2 hours each. All carried out in 2007) of managers and company researchers who were actively 

involved in central roles in the case company during those time points. We defined the dominant 

belief system as the one that was explained by the interviewees to have guided the decisions and 

actions of the company. 

The interviewees were able to describe convincingly the general beliefs in the company 

relating to the case. To counter ex-post rationalization bias, we used written material (internal 

documents, internal and public presentations, press releases, and annual reports) to validate the 
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statements made by the interviewees. We also used written material and interviews to find out 

what actions the company had taken during the case and we checked the consistency between the 

reconstructed dominant belief system and company actions. One of the members of our research 

team was provided open access to all the relevant company’s internal historical material and 

memoranda for the study period covering six months from the summer 2007 to the end of 2007. 

We drew cognitive maps regarding the basic and derived beliefs of the new business for 

different years using the following procedure. We asked each interviewee what the company did 

and why during the time period when the interviewee was involved in the case. We recorded and 

transcribed the interviews. After conducting two thirds of the interviews, we copied the 

statements relating to each time point into separate documents, that is, we created one document 

for each time period. We removed statements that were not agreed by most of the interviewees or 

that were inconsistent with the facts in the written material in order to use only statements that 

described the dominant belief structure of the people managing the case. Then we wrote each 

statement containing a belief (e.g. “we believed that consumers will start using our e-services 

fast”) into a box in a cognitive map using a well established cognitive mapping software called 

the Decision Explorer (Fiol & Huff, 1992). When there was a linkage mentioned between beliefs 

(e.g. “this made us think, that we should invest heavily”), we drew an arrow to the cognitive map, 

pointing to the direction of causality. We repeated the procedure for seven separate time points 

and thus we had seven cognitive maps, each containing 15 to 40 boxes and 10 to 50 arrows. We 

showed each of these cognitive maps to at least one manager involved in the time period to 

validate the map. We needed to make minor revisions and iterations, but the main structure of the 

seven cognitive maps stayed the same during the first validation process. 
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Our next task was to understand the changes in the structures of the cognitive maps over 

time. We received the data for this from the interviews, where we also asked the interviewees to 

describe the content and triggers of the major decisions made during the period they were 

involved in the case, and from the written material. Interestingly, this is something that has not 

been extensively done in earlier research despite calls for a better understanding of change 

dynamics in cognitive maps (Fiol & Huff, 1992; Laukkanen, 1994). 

In our analysis, we recognized a certain pattern in the cognitive maps. Some beliefs 

tended to center in the maps, while other beliefs seemed to be derived from these basic beliefs. 

We used this insight and simplified the cognitive maps of each time period to contain only 3-9 

boxes and 2-9 arrows. We used these simplified cognitive maps and the reasons for the changes 

in them between different time periods and created a document (30 pages) and a presentation 

describing the development of the belief system in the company. 

Two managers and one company researcher, who were all actively involved in the 

research project, read the document thoroughly. In addition, we showed the presentation to six 

managers who were actively involved in the case, and had tens of informal discussions about the 

case with several of the managers involved in the case. We used their comments and reactions to 

validate the description, as is often done in qualitative research (c.f. Rindova & Kotha, 2001). 

We also interviewed five more managers during this process and their statements mainly 

validated the description we had created based on the earlier interviews and written material. All 

in all, we did not need to make major revisions, although we had to change some minor details in 

order to reconstruct the story describing how the company’s dominant belief system had evolved 

during the time period. 
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Study 2: Finding out the present belief systems about the future  

In the second study we modeled the belief systems of six managers and company 

researchers about the future of the case. First we interviewed the managers and researchers and 

asked them to tell how they think about the future of the case and what the company should do. 

We recorded and transcribed the interviews and created the cognitive maps of each interviewee 

in the same way as in study one, a belief into a box and a described causal relationship between 

the beliefs as an arrow. After we had created the six different cognitive maps, we asked the 

interviewees to check if the map describes their thinking or not. Three of the interviewees 

wanted to change or remove one box out of the 13-17 boxes in the maps. 

Thus, we had six cognitive maps about the future that had both similar and different 

elements. We created two more maps from these individual cognitive maps, a collective 

consensus map and an extended collective map. The consensus map had only those beliefs and 

relations between beliefs that were mentioned by at least 4 out of 6 interviewees and that were 

not contradicted by any of them. The extended collective cognitive map contained all the beliefs 

and relations between beliefs that were in the individual cognitive maps. This map contained 

some contradictions and we will discuss their implications more in depth in the results section. 
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RESULTS 

Study 1: Pattern of belief system development 

We distinguished between five significantly different time periods, and modeled the 

belief system of the company’s dominant coalition during those periods with cognitive maps and 

examined the changes that took place between the periods. The development of the belief system 

is shown in Figure 2. When we analyzed the cognitive maps, we found that most beliefs were 

derived from very few beliefs that were related to the existence and speed of the substitution 

effect (the use of new technology substitutes the use of the old service). Following the 

conceptual synthesis model we presented in Figure 1, we labeled these beliefs as basic beliefs, 

and the other beliefs that were build on top of the basic beliefs, as derived beliefs. 

The first belief system prevailed from 1990 to 1994 when the threat of new technology 

substituting the old service had not yet emerged. The volumes of the old service had grown for 

over 300 years and it was believed that the use of new technology will “put the wheels rolling 

and [SerCo’s old service] will get its portion of the growth in the economy”. Thus, the basic 

belief of that time was that the use of new technology will generate more use of the old service. 

From this basic belief it was derived that the company’s service will remain successful if SerCo 

keeps doing its business as usual. And so SerCo did, there was no research and development 

relating to the new technology (Action 1). 

However, SerCo’s internal researchers found in 1994 that the use of new technology will 

actually substitute the use of the old service. The dominant reaction to these findings was “very 

resistant” and the findings were labeled as “sacrilege”, and it took another set of results and 
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other cumulating evidence before, in late 1995 or early 1996 the dominant belief system 

changed, and the basic belief 2, use of new technology will substitute the use of the old service, 

was formed. This change in the beliefs was realized “in the concrete decision to enter the 

markets of electronic [services] … in 1996, the new services will be launched”, as the CEO 

writes in the annual report of 1995. Thus, the company started developing new services (Action 

2a).   

-------------------------------- 

Insert Figure 2 about here 

-------------------------------- 

The development of new services was stopped in the company in 1997 for a while 

(Action 2b). SerCo was a part of consolidated corporation which consisted of SerCo and of a 

more technologically oriented company (TechCo), and the corporation decided that SerCo 

should focus on developing the old service and that TechCo should develop the new e-services 

(Derived belief 2b). The basic belief 2 about the electronic substitution remained the same during 

this period between 1997 and 1998. 

When the corporation was split into two parts in 1998, SerCo became an independent 

company. In addition, the worldwide information technology hype started, and when SerCo got a 

new CEO in 2000 who was enthusiastic about e-services, these factors led to two major changes 

in the belief system. Firstly, the substitution effect was now believed to be extreme fast (Basic 

belief 3), as indicated by for example forecasts that the volumes of the old service will decline 

over 30% in the near future. Secondly, as SerCo was now an independent company, it was 

believed that it has to react to this trend (Derived belief 3). SerCo acted according to its beliefs 
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and made significant investments especially in 2000 and 2001 (Action 3). The optimism relating 

to the possibilities of the new e-services is captured in the following CEO statement in the annual 

report of 2000, “The overall market for e-business is growing briskly and is, in fact, still in its 

infancy. SerCo’s resources, reliability and diversity are an ideal springboard for finding a new 

role in areas where the old economy and the new economy converge.” 

Enthusiasm is often followed by regrets. SerCo’s CEO writes in the annual report of 2003 

that the “…markets for electronic [services] have failed…” Several ‘new economy’ IT 

companies had gone bankrupt in 2001 and SerCo itself had made only losses in the e-business. In 

addition, SerCo’s e-services had only few users and there were technical challenges. What 

followed was a new basic belief (Basic belief 4), Use of new technology will not substitute the 

use of the old service anytime soon, and “a quiet life of three years”, as mentioned by one of the 

managers involved in the case. SerCo’s e-services were again closed down (Action 4). 

The hangover did not last forever, however. New evidence suggesting that electronic 

substitution is again accelerating emerged in 2004 and 2005, and the company formed a new 

basic belief (Basic belief 5), Use of new technology is about to substitute the use of the old 

service. It was time to start developing e-services again. 

Pattern of belief system development 

When thinking of the patterns of SerCo’s belief system development it resembles the 

conceptual model presented in Figure 1. When we look at the developments described above, we 

can see different phases, a stable time when the belief system guides action and a time of radical 

change in the belief system when the belief system collapses and a new basic belief is formed. 
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The stable time is analogical to Piaget’s assimilation. The basic belief stays the same 

during it and new beliefs are derived from the basic belief and other derived beliefs and from the 

environmental developments. Together these beliefs constitute a belief system that guides action. 

In 1990 to 1994 it was believed that the use of new technology will generate more use of the old 

service, and it was thought that the company will succeed by doing its business as usual. When 

the first evidence indicating that the new technology will actually substitute the use of the old 

service, the evidence was questioned strongly (“Sacrilege!”). This is also consistent with the 

findings that people have a tendency to avoid facing evidence that contradicts their belief 

systems (c.f. Lindeman-Viitasalo, 1994). Same pattern of a stable belief system growing and 

guiding action took place also between 1995 and 2002, 2002 and 2004, and 2005 and 2007. In all 

of these periods, the basic beliefs remained stable (or strengthened) and new beliefs were derived 

from them and from the derived beliefs. These derived beliefs were mostly about how the 

company should react to the trend identified in the basic beliefs. What is interesting, is that 

several of the derived beliefs were about details of SerCo’s reaction, such as how to improve the 

user interface of the e-services, taking the basic belief that as a given. 

Then there were the times of radical change, analogical to Piaget’s accommodation. We 

can see there three major change points in SerCo’s belief system development between 1990 and 

2007. In 1995 the basic belief that the use of new technology will generate more use of the old 

service was replaced by the basic belief indicating the substitution effect. But this change did not 

happen instantly after the first trigger, company’s internal research findings, but there was 

cognitive inertia. It took an extensive amount of evidence and a couple of years before the basic 

belief changed. This evidence included several research findings and other observations of the 

technological trends of that time. 
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The second radical change in the belief system of the company happened in the late 2002 

when the basic belief about fast electronic substitution was replaced by the basic belief that the 

substitution will not happen anytime soon. Again, the change did not happen instantly after the 

first trigger, but it required a lot of evidence to accumulate before the beliefs were changed. 

Several IT companies went bankrupt and SerCo had no users and made only losses. The third 

change in the basic beliefs happened in 2005 when the management started to believe that the 

electronic substitution of the old service is about to happen. This again required some evidence 

to accumulate, such as trends in other countries and actions of companies offering electronic 

substitute for SerCo’s old service.  

When looking at the patterns of the belief system development, it is fascinating to 

observe the off-on-off-on-off-on pattern in trying to respond to the same slowly evolving 

environmental change over a nearly 20-year period. It would appear as if the inability to change 

the belief system only gradually at the same pace as the environment would cause extreme 

organizational reactions that cause either under or overshooting in the organizational response. 

But why? 

Study 2: Belief systems about the future 

In order to provide one possible explanation for the difficulty to change the 

organizational belief system only gradually, we will next look at the structure of the belief 

system cross-sectionally in time. We will first describe the beliefs that constitute SerCo’s 

managers’ collective consensus belief system when looking towards the future. Then we will 

describe the additional elements and contradicting beliefs that each interviewee provided. The 

collective consensus belief system and the contradictory beliefs are presented in Figure 3. 
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The consensus belief system (bolded boxes and arrows in Figure 3) is founded on the 

basic belief that electronic substitution is finally happening. Two branches of beliefs are derived 

from that belief. The first branch holds that SerCo should make its current e-service succeed, but 

that it has too few users at the moment (Derived belief 1), and that it should get more both 

upstream and downstream users for the service. From these beliefs it is derived that SerCo 

cannot charge money from the downstream users and that it should make its service better for  

them, and that it can charge only little from the upstream users.  

The belief relating to charging from upstream users is also derived from the second 

branch of beliefs growing from the basic belief. It is believed that certain types of services (Type 

1 services) are going to be substituted first and that Type 1 companies provide cheap Type 1 

services, which is why the company cannot charge much from the upstream users. From the 

“cannot charge beliefs” it is further deduced that the profits from the new services are likely to 

be small.  

-------------------------------- 

Insert Figure 3 about here 

-------------------------------- 

As shown in the figure, some of the interviewees added beliefs to the collective 

consensus belief system which the other interviewees neither challenged nor supported. To our 

biggest surprise, however, there were quite a lot of controversy and competing views about what 

the basic beliefs would imply and what is the best way to realize the new business area. 

The first area of contradictions related to the issue of the new service cannibalizing the 

old service (Contradictory beliefs 1). As the old service is labor intensive, if its volumes decline 

several people will lose jobs. One of the interviewees said that this will lead to major 
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implementation challenges. However, another interviewee said that “It’s funny how some people 

still talk about the cannibalization problem. We should not worry about it.”  

The second area of contradictions related to using sanctions to force the downstream 

users of the old service to start using the new service (Contradictory beliefs 2). One interviewee 

said that “consumers won’t subscribe to a new service without a reason … We need to be tough 

… use sanctions.” However, another interviewee said that “Consumers cannot be forced … One 

cannot make consumers angry because in the worst case there might be boycott.” 

As SerCo wants to get more both upstream and downstream users for its new service, 

most interviewees said that there is chicken and egg problem relating to it (Contradictory beliefs 

3). Accordingly, SerCo should first get the downstream users so that they would get the upstream 

users and vice versa. What follows, is that it is difficult get either. The sixth interviewee 

disagreed strongly and said that “Chicken and egg – I don’t think this problem exists because 

first we need to have all the major upstream users, then we will have something to offer for the 

downstream users, which we now don’t have.  That is why charging money from the upstream 

users is wrong thinking … We should do it free for the 20 largest potential upstream users.”  

In addition to pointing to the contradictory beliefs about the chicken and egg problem, the 

above statement also brings up the contradictory beliefs about whether the company should 

charge money from the largest potential upstream users or not (Contradictory beliefs 4). A few 

other interviewees said that SerCo has to, because it has to get the money from somewhere. 

There are also some contradictions whether SerCo should collaborate with Type 1 

companies or compete against them (Contradictory beliefs 5). One of the interviewees said that 

“if we want to make [Type 1 services] electronic we have to collaborate with [Type 1 
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companies]” and another interviewee backed this claim up by saying that “only one [Type 1 

service] is likely to succeed in [the country].” However, other interviewees viewed Type 1 

companies only as the major competitor.  

Another set of contradicting beliefs is related to the previous view of Type 1 companies 

as competitors. Some of the interviewees also believed that SerCo needs to and can provide 

additional value in the service value chain which Type 1 companies cannot, which can help 

SerCo to outrun them (Contradictory beliefs 6). However, one of the interviewees said that ”I 

cannot tell how we can get consumers to [use SerCo’s e-service]. Because what is the additional 

value we provide? I don’t know.” 

Finally, the interviewees had several ideas on how to develop SerCo’s new e-service to 

get more downstream users (Contradictory beliefs 7). These ideas related to better usability, new 

content, and new technology. There were some contradictions about which ideas were the most 

promising ones, as some of the interviewees stated that the current core service will always be 

the core while others stated that the service cannot succeed without new types of services. 

Debate is all about the derived beliefs 

When we look at the contradictions we can see that they all relate to the “top parts of the 

belief tree”. That is, all the managers agree on the basic belief and some of the derived beliefs of 

the belief system, but disagree on the implications. Therefore, when the company does not meet 

its targets, managers can say that “we should have done this instead of that”, i.e. that the derived 

belief that was chosen to guide action was actually a wrong one and that the company should 

have chosen the alternative derived belief instead. This way, managers can always keep most of 

the belief system unchanged and challenge only the very top parts of it.  
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In other words, the group level belief system seems to be loosely coupled and resilient to 

discrepancies making the rationalization of discrepancies (c.f. George & Jones, 2001) more 

likely. The process is analogical to the problems relating to loosely coupled systems hindering 

learning as described by Levinthal and March (1993). They argue that if a system adapts by 

incrementally changing the parts that are close to the problem (derived beliefs) the most 

fundamental parts of the system (basic belief) are not changed. They continue by saying (p. 101) 

that “Lower-level adaption is sensible … [but] such first-order learning cannot substitute for a 

second-order learning…”  

Similarly, Weick (2001: 390) describes how the loose coupling of a system in a complex 

environment, where “Elongated causal chains are relatively nondecomposable and they conceal 

the significant consequences of discrete actions”, may cause problems, for the “…dependence 

on immediate feedback, a common feature of adjustments in loosely coupled systems, is 

misleading in complex environments where effects are delayed.”  In the case of SerCo, the 

managers may be ignoring the long causal chains and focusing only on the very end of the causal 

chain (of which they have the contradictory derived beliefs).  

Thus, with reference to the conceptual model that we presented in Figure 1, when the 

belief system is at a phase where new beliefs that guide action are derived, it seems that 

managers have a tendency to question and change only the top level derived beliefs when the 

outcomes are not as good as expected. This is partly because different managers have 

contradictory derived beliefs that they can use to rationalize the failures in the marketplace. This 

makes the firm level belief system loosely coupled and the loose coupling of the belief system 

can explain why paradigm level cognitive inertia emerges. People may end up debating over the 

derived beliefs when they should be debating about the validity of the basic belief.  
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DISCUSSION AND CONCLUSIONS 

This paper contributes to the research on managerial belief systems, cognitive inertia and 

loosely coupled systems. We integrated previous findings on the evolution of belief systems and 

managerial cognition into a conceptual model that we validated in our first, longitudinal 

cognitive mapping study. In our second, cross-sectional cognitive mapping analysis, we found 

that one reason for the cognitive inertia may be the loose coupling of managerial belief systems. 

Development of managerial belief systems 

Previous studies on managerial cognition have shown that although managerial beliefs 

tend to change significantly over time (c.f. Fahey & Naraynan, 1989) they also tend to lag behind 

the change in the material conditions in the market place (c.f. Hodgkinson, 1997). Drawing 

mostly on the literature on human belief system development, it has been proposed that this 

cognitive inertia results from the human tendency to formulate only beliefs that are consistent 

with existing mental models. We integrated these findings with the foundationalist philosophers’ 

assertion that belief systems consist of two kinds of beliefs, basic beliefs and derived beliefs (c.f. 

Alston, 1976; Wilson & Keil, 2001), and created a model of belief system development.  

Our model divides the development of belief systems into three phases which are (1) the 

formation of basic beliefs from the observed environmental evidence, (2) the derivation of 

beliefs from the basic belief and environmental incidents, while ignoring the evidence that 

contradicts the basic belief, and (3) the collapse of the belief system after enough evidence that 

contradicts the basic belief has accumulated. This model is consistent with the existing literature, 

and it is analogical to Piaget’s (c.f. Flavell, 1966; Piaget, 1954, 1999) theory on schemata 

development. 
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Loose coupling of belief systems as a cause for cognitive inertia 

Previous studies have not explicitly discussed loosely coupled in connection with 

managerial belief systems and as a cause of cognitive inertia.
1
  We found that the loose coupling 

between the basic belief and the derived beliefs may explain why cognitive inertia emerges. 

Previously cognitive inertia has been explained to be caused by the human tendency to see only 

evidence that is consistent with the existing belief system, and to formulate only beliefs that are 

consistent with it (c.f. Barr et al., 1992; Minzberg, Ahlstrand, & Lampel, 1998: 161; Schwenk, 

1984). Our results extend this cognitive inertia literature. 

Our argument is also supported by previous findings on organizational myopia according 

to which micro-level changes tend to substitute for system wide changes (c.f. Levinthal & 

March, 1993; Weick, 2001). This is because the links between the different parts of the system 

are not tight causing changes in one part of the system not to lead in any changes in the other 

parts of the system. In some instances this improves adaptability as fast local adjustments can be 

made. However, loose coupling hinders the system wide adaptation, as the system will not be 

able to react to the environmental developments. This is because the local adjustments can act as 

a buffer for the environmental developments, resulting in no signals regarding the need to change 

the overall system. As Levinthal and March (1993: 101) write, “…the strengthening abilities 

within existing paradigm substitutes for finding a new one that is better…” 

                                                 
1
 Search from the ISI Web of Knowledge for articles including (”belief system” or “cognitive inertia” or “mental 

model”) and (”loosely coupled” or “loose coupling”) resulted in zero hits 
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Managerial implications 

If loose coupling of the belief system causes cognitive inertia, companies can reduce it by 

tightening the link between the derived beliefs and the basic belief and by reducing the observed 

contradictions. In our data, the loose coupling of the belief system was caused by the 

contradictory derived beliefs held by different managers. We argue that if the managers were 

forced to seek consensus over the contradictory beliefs through additional data and analyses, they 

would most likely also end up questioning the basic belief earlier when the company faces 

unexpected results. This is because they would not able to explain their way out of the problem 

by changing a single derived belief. The solution would have to be found deeper in the belief 

system, on the level of basic beliefs. 

Our findings call for a better sensitivity to ambiguity and contradictions in the derived 

beliefs. Many organizations have introduced strategic issue management processes to adapt 

better to environmental changes (e.g. Fiol, 1995) and to manage the structural distribution 

attention in the organization (Ocasio, 1997). Since beliefs influence on what information is paid 

attention to, and how that information is interpreted, strategic issue management processes could 

be used to reduce ambiguity also in derived beliefs. Companies could set up task forces when 

contradicting interpretations emerge and speed up the collection of additional evidence to reach a 

higher degree of consensus. This consensus would tighten the coupling of the managerial belief 

system by removing or invalidating the alternative derived beliefs. 



  27 

Limitations and future research 

Our study has several limitations that provide useful starting points for future research.  

First, we had to rely on retrospective interview data when we constructed the cognitive 

maps. Although we were able to validate the dominant belief system constructed based on these 

interviews with written material, we were not able to reconstruct the full belief systems of 

different individuals in the history. Instead, we found only fragments of these individual level 

maps. Thus, we assumed that the characteristics of the present belief systems about the future are 

a valid way to explain why the dominant coalition’s belief system had so much inertia. We look 

forward to prospective longitudinal studies that model the belief systems of different managers 

over a period of time and further validate the propositions we made in this paper. 

Second, the loose coupling of group level belief systems could be understood in more 

detail through extensive field studies where researchers would observe managerial meetings and 

find out whether the discussions are only about the derived beliefs or whether the managers also 

question the basic beliefs when a company does not meet its targets. 

Thirdly, simulation studies could be used to test our managerial implications. One could 

get, for example, a student class to act out as a management team, model their belief systems 

through cognitive maps, and when contradictions emerge, give the group some “evidence” that 

would enable them to find out a consensus over the derived beliefs. This would enable one to 

examine whether and when the basic beliefs remain unchallenged. 
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Figure 1: Conceptual model on the belief system development 
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Figure 2: Development of the belief system from 1990 to fall 2007
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Basic belief: Use of new 

technology is about to 

substitute the use of the old 
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Figure 3: Present belief system about the future of the case. Bolded boxes and arrows highlight the collective consensus belief system, 

normal boxes contain the additional beliefs that were not challenged and dashed boxes contain the contradictory beliefs 
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Table 1: Stages in the Progress of our Analyses 

Analytical goal for 

Study 
  Raw Data Used   

Analytical Procedure 

Used 
  Analytical Outcome   

Development of 

Theory 

         

Study 1                 

Validating the 

conceptual model 

presented in Figure 1 

 Interview transcripts, 

written material, 

literature 

 Cognitive mapping, 

pattern recognition, 

comparison of data and 

literature 

 Reconstructed 

narrative of the 

development of the 

company's dominant 

coalition's belief 

system 

 Validated the 

conceptual model of 

belief system 

development presented 

in Figure 1 

         

Study 2                 

Exploring how the 

structure of a belief 

system can cause 

cognitive inertia 

 Interview transcripts, 

literature, study 1 

 Cognitive mapping, 

comparison and 

integration of 

individual cognitive 

maps, comparison of 

data and literature 

 Differences in 

individual belief 

systems only in the 

derived beliefs, and 

thus, the management 

group only debates 

over the derived beliefs 

and the belief system is 

loosely coupled 

 Loosely coupled belief 

systems can cause 

cognitive inertia, for 

debating over the 

derived beliefs 

substitutes for 

challenging the basic 

beliefs 

                  

 

 


