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Abstract. Three high-level types of business analytics are examined in the context of the phases of the Adaptive Cycle                   
of Resilience. The goal is to explore the relationship between the Adaptive Cycle of Resilience and business analytics.                  
The findings implicate that the usefulness of different types of analytics is affected by the phases of the Adaptive Cycle                    
of Resilience. The findings are partly substantiated by relevant literature and real-world examples but call for future                 
research. 
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1. INTRODUCTION 

In his book ‘Competing on Analytics’, Davenport (2017) elaborates that applying business analytics can give an                
organization an advantage over its competitors. The Adaptive Cycle of Resilience (ACoR) by Abcouwer and Parson                
(2011) is a model that describes four possible phases which all organizations might go through over time. Abcouwer                  
and Parson show that in each of the phases, an organization has a different assessment of reality, culture,                  
management style, and forthcoming actions. In this context, business analytics is versatile and could be used to                 
assess reality, serve as input for decision making and thus influence management style or even be applied as an                   
action itself. However, the use of business analytics in the context of the ACoR has not been investigated before.                   
Therefore, we examine three high-level types of business analytics in the context of the phases of the ACoR.  

The goal of the research is to explore how different types of business analytics can be applied in the phases of                     
the ACoR model in order to enhance the resilience and adaptability of an organization.  

2. CONCEPTUAL FRAMEWORK 

This chapter introduces the theories and concepts that form the foundation of this research.  

2.1 The Adaptive Cycle of Resilience 

The ACoR by Abcouwer and Parson (2011) describes the phases an organization could go through when confronted                 
with a fundamental crisis. Examples are disruptive technological innovations, drastic changes in legislation or              
problems that emerge from within the organization. The four phases of the model; equilibrium, crisis, new                
combinations, and entrepreneurship, will be elaborated in short.  
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Figure 1: The Adaptive Cycle of Resilience by Abcouwer and Parson (2011) 

 
The equilibrium phase is described as ‘business as usual’, where the organization emphasizes efficiency,              

conservation, and consolidation of the market position. This conservative focus of the organization is the seed for                 
the next phase: crisis. Over time, the organization becomes increasingly rigid, and a crisis is bound to happen.                  
Moreover, drastic changes in technology or the environment could make continuing business as usual impossible.               
This is the move to the right side of the model, from equilibrium to the crisis, from a certain future to an uncertain                       
one.  

When entering the crisis phase, the organization is aware of the fact that the disruptive events cannot be solved                   
with the tooling at hand. Since a business cannot be continued, as usual, new combinations have to be sought. When                    
the creative potential of the organization flowers, uncertainty about the future is replaced by a more positive outlook,                  
that will mark the transition from crisis to the phase new combinations.  

Due to in the crisis phase initiated searches, new combinations have become available. New combinations can                
be seen as options or business opportunities that can be pursued to influence the future of the organization                  
positively. To narrow down the number of options, the feasibility of these options needs to be explored and tested.                   
After the explorations, choices must be made regarding which option to proceed with. Choosing an option marks the                  
move from new combinations to entrepreneurship. The organization moves to the left side of the model from                 
uncertainty about the future to more certainty.  

In the previous quadrant, new combinations became available, and a choice had to be made. Choosing an option                  
and acting upon it marks the beginning of the entrepreneurship phase. In this phase, renewed energy and focus is                   
dedicated to promoting the desired development or improvement with emphasis on rapid growth/deployment. When              
the entrepreneurial activities result in success, and the focus of the organization changes to consolidation and                
conservation of this success, the organization switches to the equilibrium phase again. It should be noted that this a                   
so-called happy flow of the model, not all organizations follow the same trajectory. Per example, an organization                 
can move and stay on the left side of the ACoR model by continuously innovating. However, it is impossible to                    
move from the crisis phase directly to the equilibrium phase without new combinations and entrepreneurship. 

2.2 Business analytics 

Analytics is the extensive use of data, applying statistical and quantitative analysis, modelling, and management that                
is driven by facts to make decisions (Davenport, 2006). The importance of analytics for businesses has increased                 
over the years, and organizations are not only using analytics because they can, but also because they have to stay                    
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competitive (Davenport, 2006). In general, analytics can be categorized into three principal types: descriptive,              
predictive and prescriptive analytics (IBM, 2013). Figure 2 is based on the classification as described in IBM’s                 
white paper (2013) and visualizes how the three types of analytics are built on one another, with descriptive as the                    
most basic and prescriptive as the most advanced type of analytics. Each type of analytics will be illustrated in brief. 

 

 
Figure 2: A hierarchical pyramid of analytics; adapted from (IBM 2013) 

2.2.1 Descriptive Analytics 

Descriptive analytics describe what is currently happening and look back in time to unravel what has happened and                  
why it has happened. This is the most common type of analytics, and it mines data to provide information about                    
historical or current trends (Appelbaum et al. 2017). In most cases, the data is summarized, visualized and presented                  
as alerts, reports, and dashboards (IBM, 2013; Holsapple et al., 2014). An example of descriptive analytics is the                  
quantity of electricity consumed by a factory over a specified period of time. Note that descriptive analytics only                  
describe past and current events. 

2.2.2 Predictive Analytics 

A level up from descriptive analytics is predictive analytics (Bertsimas and Kallus, 2014). The latter tries to answer                  
the question “What could happen next?”. Utilizing historical data accumulated over a period of time, statistical                
models attempt to predict what might occur in the future. Insights gained from such simulations and forecasts can                  
support an organization in making more informed decisions (IBM, 2013). An example is forecasting the electricity                
usage of a factory for the coming years, based on the data of energy usage in the past, combined with factory growth                      
and energy pricing predictions. 

2.2.3 Prescriptive Analytics 

Descriptive and predictive analytics can be combined and extended to explore a set of possible actions, helping to                  
answer the question “What should we do?” (IBM, 2013). Prescriptive analytics suggests one or more solutions to a                  
given problem where (complex) data shows the probability of each solution (Bertsimas and Kallus, 2014). While                
sometimes the decision making is automated, most organizations hand-pick a preferred solution out of the suggested                
ones. In other words, prescriptive analytics only helps to quantify the outcomes of a set of possible scenarios. An                   
example is optimizing the layout of a factory by simulating different layouts and calculating the electricity usage of                  
each scenario after which the descriptive analytics algorithms recommend the best scenario. It should be noted that                 
the difference between predictive and prescriptive analytics is not about the required data types, but about the                 
orientation (Appelbaum, 2017).  

3. RESEARCH METHOD 

To explore the relationship between the types of business analytics and how they can be utilized in the phases of the                     
ACoR model, the following research question was formulated: 
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What is the usefulness of business analytics throughout the different phases of the ACoR? 
 

Regarding the scope of this paper, logical assumptions based on existing literature and real-world examples               
were made to assess the usefulness of all three characterized forms of business analytics for each of the four ACoR                    
quadrants. Subsequently, the empirical findings are reported and organised in a table latterly with the ‘current use’                 
of business analytics. 

4. RESULTS - LINK BETWEEN THE PHASES OF THE ACoR AND THE TYPES OF ANALYTICS 

The characteristics that are inherent to the phases of the ACoR have implications for the use of analytics in a phase.                     
We investigate how the different types of business analytics align with the characteristics of the ACoR phases. It is                   
hypothesized that some types of analytics are more applicable to a certain phase than others. 

4.1 Equilibrium 

4.1.1 Descriptive analytics 

Descriptive analytics utilize historical data to provide insights into the past and current performance. This is                
consistent with the characteristic of the equilibrium phase of looking back in time and with doing what has worked                   
before. Therefore, descriptive analytics align with the way of thinking that is dominant in the equilibrium phase.                 
Small external changes that are not considered, because they are not similar to previous problems can, accumulate                 
over time and pose a threat to the balance of the organization (Abcouwer & Parson, 2010). Descriptive analytics can                   
play a two-part role in the development of a stable organization. They describe the past and present and thus can                    
serve as a warning system when, for example, key performance indicators start to deviate from past behaviour. On                  
the contrary, they can also be one of the root causes that lead to a crisis by emphasizing too much on what is                       
currently working and neglecting new initiatives and changes in the external environment. By focussing on               
descriptive analytics only, an organization may fail to anticipate a future crisis. 

While being useful in the equilibrium phase, it can be assumed that only focussing on descriptive analytics is                  
not the best course of action. To timely react to disruptions that could endanger the organizations' equilibrium state,                  
it could be more valuable to attempt to predict the future using predictive analytics. Therefore, it is recommended to                   
combine this type of analytics with analytics that looks ahead.  

4.1.2 Predictive analytics 

The next step would be to look at what has been done before to give a prediction of what might happen in the future.  
An organization looking, for example at financial data and predicting the turnover for the next quarter has a higher                   
chance of preventing a crisis by changing their behaviour based on the predictions (Ouahilal, 2016). Predictive                
analytics can be valuable to maintain the equilibrium status and identify a possible crisis in an early stage. However,                   
the accuracy of predictions depends on the quality of the data where they are based on. Inadequate or incomplete                   
data could lead to false predictions. Furthermore, a crisis is usually caused by 'black swan' problems, which are rare                   
and hard to predict events that transcend the domain of conventional expectations (Taleb, 2010). As of now,                 
analytics are not able to predict such events (Banerjee, 2013).  

4.1.3 Prescriptive analytics 

In the pursuit of efficiency, some organizations in equilibrium automate low-level decisions with the use of                
prescriptive analytics. An example is Amazon’s stock order system, which has automated order decisions based on                
how much of a product is currently in stock (Amazon, 2016). Despite some exceptions, due to their complexity,                  
prescriptive analytics is not commonly used in equilibrium (IBM, 2013). While there is a need to have a particular                   
perspective on the future to eventually determine choices regarding the way the business is conducted, in this phase,                  
the question lies more around what the future might be than already act on these choices. However, it can also be                     
argued that applying prescriptive analytics can suggest solutions that otherwise would have been ignored by the                
organization due to its bias towards behaviour that worked in the past. Although these analytics are not widely                  
practised yet, they exhibit potential. 
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4.2 Crisis 

4.2.1 Descriptive analytics 

When a company resides in a crisis it is paramount that the true cause of the crisis is uncovered (Hunter,                    
Wassenhove and Besiou, 2016). For instance, when DuPont’s Professional Products division, a more than two               
centuries old industrial enterprise, launched a new herbicide product. They were confident their product would be a                 
success, based on their long history of bringing products into the market and their extensive testing methods.                 
Initially, as they expected, this product generated a great reaction amongst their customers. However, because they                
turned a blind eye towards a small but essential customer base that observed a critical product failure early on, they                    
failed to respond correctly and incurred enormous losses (Hunter, Wassenhove and Besiou, 2016). These losses, and                
thus mainly a crisis, could have been significantly reduced if the company did not rely on its previous success, but                    
observed what was happening with their product.  

This exemplifies the need for descriptive analytics in a state of crisis. More specifically, this form of analytics                  
should be based on real-time data. When traditional descriptive analytics is solely based on historical data, without                 
the use of real-time data, we argue that this will still eventually lead to a crisis as described here-above. This is                     
because historical data, where no crisis is observed, feeds into the bias that there is no crisis to come and will lead to                       
the dismissal of early warning signs of a potential crisis. Whereas when the (appropriate) real-time data is added to                   
the company dashboards or key performance indicators, early warning signs will be registered and can be dealt with                  
accordingly to prevent the company to move towards- or reduce the magnitude of a crisis.  

Nevertheless, because disruptive events cannot be solved with the tooling at hand, a business cannot be                
continued as usual (Abcouwer and Parson, 2011). This entails that the tooling in the previous phase, intuitively                 
argued to be the descriptive analytics, are not applicable anymore in an attempt to move forward towards new                  
combinations.  

4.2.2. Predictive analytics  
Crises are characterized by the fact that the current situation can not be resolved by practices that have been 
performed in the past. Unfortunately, a crisis can only be foreseen in hindsight (Abcouwer & Parson, 2010). 
Therefore, predictive analytics would not affect the process of moving towards new combinations. 

4.2.3. Prescriptive analytics 

When an organization is in a state of crisis, it is common that the focus lies on a short-term solution. Especially                     
individuals have a particularly short observation horizon (Abcouwer & Parson, 2011). Regarding this phenomenon,              
it is critical not to lose focus on the long term. Additionally, a crisis commonly has deep-seated roots (Abcouwer &                    
Parson, 2011). So, as a result of the short observation horizon of individuals, they might tend to overlook these                   
roots. However, this is not the case for the stakeholders. During any given crises, the stakeholders will look at the                    
previous actions of an organization, evaluate those in the present, and pass judgment if those satisfy their criteria to                   
cooperate with them in the future (Hunter, Wassenhove & Besiou, 2016). Therefore, we argue that a prescriptive                 
analytics approach is relevant to obtain a better understanding of the future. More specifically, the simulation of                 
scenarios will be the most prevalent form of prescriptive analytics, because this will give a company insight towards                  
potential actions they can take. Even though simulation does not give a direct answer towards solving the crisis, it                   
can map the potential actions and its consequences for the future. 

4.3 New combinations 

4.3.1 Descriptive analytics 

In the new combination phase, an organization has just emerged from a crisis and has renewed trust in the future.                    
However, analyzing the past could have implications for the new combinations phase. 

Descriptive analytics could be used to analyze why the previous crisis has happened in order to learn from this.                   
It is a well-known fact that it is hard to predict any crisis or accident, but simply to point out the cause afterwards.                       
The insights gained from this retrospective analysis could be used to alter the organization to improve future                 
performance and to eradicate the factors that caused the crisis. However, in the new combination phase, the goal is                   
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to find new options for the organization in order to re-enter the entrepreneurship phase. Simply correcting past                 
mistakes is not sufficient to achieve this. It could be questioned if such adjustments to the organization are still to be                     
made in the new combinations phase since it could be assumed that such corrections are a prerequisite to leave the                    
crisis phase. Nonetheless, insights based on real-time and past data could lead to the generation of ideas which could                   
spark the creation of real new combinations.  

Furthermore, descriptive analytics could serve as input for deciding on which available new combinations to               
pursue based on insights from the past. Again, this might not be the best option since what happened in the past has                      
led to a crisis. 

4.3.2 Predictive analytics 

In the new combinations phase, a business is confident that it can do something new but is uncertain what to do                     
correctly. Regarding the ACoR, there are new combinations available that could positively impact the future, but it                 
is uncertain which combination to pick. Developing and testing new ideas is an essential part of this phase in the                    
cycle. An option should be picked and pursued to enter the entrepreneurship phase. However, a wrong choice could                  
send the organization right back into the crisis phase. Therefore, choosing the right new combination is essential in                  
this phase. Predictive analytics attempt to predict the future based on available information and statistics and could                 
be beneficial in substantiating such strategic choices. Predictive analytics could help to narrow down the available                
new combinations by attempting to predict their outcomes. Mostly, the outcome of multiple developed ideas or                
scenarios could be tested. This could delimit the amount of viable options and pave the way for making the right                    
decisions. It should be noted that some new combinations could be novel concepts for which prior no information is                   
available. In this case, predictive analytics cannot be of help since it is impossible to predict the outcome without                   
pre-existing information.  

4.3.3 Prescriptive analytics 

Generating new combinations and choosing which new combination to pursue is what the new combination phase                
attempts to achieve. Prescriptive analytics fit the new combinations phase perfectly since they prescribe what actions                
should be performed based on the predictions of the future outcomes of multiple decision alternatives.  

In essence, if prescriptive analytics would work as they are described, they would automate the new                
combinations phase by finding new combinations autonomously while simultaneously suggesting which of those             
combinations would be the best to pursue. In reality, the technique is not mature enough to perform such complex                   
actions. Prescriptive analytics cannot overlook and integrate all elements that should be considered before making a                
substantiated decision, and therefore hands-on experience and human knowledge remain equally important in             
making the final decision (IBM, 2013). 

4.3.4 Limitation of historical data in the new combinations phase 

The characteristics of this phase also imply limitations for the use of analytics, as it is the only phase without any                     
form of historical data. Descriptive analytics rely on historical data to validate what has worked before. This makes                  
it near impossible to provide reliable future insights that could be used for decision making (Banerjee et al. 2013).                   
Some even go as far as to state that analytics can negatively influence decision making by killing creativity (Mcfee                   
& Brynjolfsson, 2012).  

This effect would be caused by analytics mainly being a diagnostic tool and being regressive in approach.                 
Creative solutions sometimes form a better decision if they do not rely on prior knowledge in general and sometimes                   
seem to defy logic. Therefore, analytics cannot support this process. This means that in the new combinations phase                  
analytics can provide support in decision making, but creativity and hands-on experience remain equally important. 

4.4 Entrepreneurship 

4.4.1 Descriptive analytics 

In this quadrant, the most important function of descriptive analytics is to provide an overview of what is currently                   
happening and help to monitor the effect of the new initiatives. Moreover, it allows an organization to look back,                   
learn and understand past initiatives, which helps to prevent repeating mistakes. Considering the characteristics of               

6 



the entrepreneurship quadrant and descriptive analytics, these are usually similar. For example, descriptive analytic              
can offer insights into the current strategy and direction of the organization. However, when trying to operationalize                 
a new combination, historical data is sometimes not available due to the very nature of the new combination. In such                    
a case, it could be argued that descriptive analytics cannot be of help. The longer the duration of the                   
entrepreneurship phase, the more data will be accumulated mitigating this issue over time. Therefore, it could be                 
argued that when an entrepreneurial phase is successful and has a long duration, the equilibrium state is reached. In                   
general, it can be established that descriptive analytics can be applied in this quadrant. 

4.4.2 Predictive Analytics 

In this quadrant, predictive analytics can be of added value in predicting the potential future results of new initiatives                   
of an organization. For example, it can be utilized to approximate customer behaviour (Bayrak, 2015); this is                 
important in order to strengthen the market position of the organization or to scale up (Abcouwer & Parson, 2011).                   
However, predictive analytics has an inherent weakness. Because predictions are often based on historical data, the                
quality of those predictions depends on the availability of historical data. Thus, as is mentioned here-above, the                 
timespan for which a company resides in the entrepreneurship quadrant will determine the quality of the predictions.                 
Predictive Analytics can help the organization to anticipate various scenarios that may occur. The organization will                
then be able to plan rather than respond when a situation has occurred. Companies use predictive analytics to                  
estimate possible future events, for example in the quadrant of entrepreneurship to predict the future of the financial                  
performances of the company (Ogunleye, 2014).  

4.4.3 Prescriptive analytics 

Prescriptive analytics may be used in the entrepreneurship quadrant, but this cannot be stated with complete                
certainty, because prescriptive analytics is complex to manage. Prescriptive Analytics is not yet used in most                
branches and daily practice within most organizations (Appelbaum et al., 2017). When predictive analytics is               
implemented, these can be of added value to the quadrant entrepreneurship, where the emphasis will be on decision                  
making, optimizing business processes and business results in order to achieve move back to in equilibrium. 

4.5 Theoretical model 

Based on the findings discussed in this chapter, all types of business analytics are ranked on ‘usefulness’ for each                   
quadrant of the ACoR. As a reference point for the usefulness of each type of business analytics throughout the                   
ACoR, the element ‘current use’ is added. The ‘current use’ rank is based on the book of Davenport (2017), which                    
does not take the phases of the ACoR into account. Therefore, we argue that each type of business analytics is                    
currently used equally throughout the different phases. The result can be found in table 1.  
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Usefulness of Analytics type: Less useful  (►) Useful (►►) Very useful (►►►) 
 
Current use by organizations: Not often used (▷) Used (▷▷) Often used (▷▷▷) 
 

  Equilibrium Crisis New 
Combinations 

Entrepreneurship 

Descriptive 
Analytics 

Usefulness ►► ►► ► ►► 

Current use ▷▷▷ ▷▷▷ ▷▷▷ ▷▷▷ 

Predictive 
Analytics 

Usefulness ►►► ► ►► ►► 

Current use ▷▷ ▷▷ ▷▷ ▷▷ 

Prescriptive 
Analytics 

Usefulness ►► ►►► ►►► ►► 

Current use ▷ ▷ ▷ ▷ 

Table 1: Business Analytics in relation to the ACoR  

5. DISCUSSION 

This paper marks the first attempt to uncover a relationship between the use of business analytics and the ACoR.                   
The explorative nature of the research limited the availability of useful literature for review. The findings of the                  
usefulness of a type of analytics for a certain ACoR phase could consequently only be partially substantiated with                  
existing literature. Therefore, the perceived usefulness of analytics in a phase is mostly based on logical reasoning.                 
The limited timeframe of 8 weeks in which this research was conducted did not allow for case studies or a survey to                      
validate the findings.  

The research suggests that all types of analytics can be applied in any phase of the ACoR, but that the degree of                      
usefulness differs. However, these assumptions are largely based on logical reasoning. Furthermore, table 1 suggests               
that there is a discrepancy between which analytics are applied in reality and which could be practised to enhance                   
adaptability and resilience. The current use of business analytics within organizations has been mostly based on the                 
work of Davenport (2017), and therefore these findings should be nuanced.  

A crisis is usually caused by 'black swan' problems, which are rare and hard to predict events that transcend the                    
domain of conventional expectations. This poses the question if analytics can predict or even prevent a crisis. 

6. CONCLUSION & FUTURE WORK 

The objective of the research was to explore how the different types of business analytics could be applied in the                    
phases of the ACoR. To achieve this, a literature review on the types of analytics and the phases of the ACoR was                      
initiated to explicate their characteristics. The exploratory nature of the research limited the availability of usable                
literature. Therefore, it was decided to explore the usability of the different types of business analytics throughout                 
the phases of the ACoR based on the characteristics inherent to the phases.  

In the equilibrium phase, all types of analytics are considered to be useful. Since the company is performing                  
well, the emphasis lies on continuing and strengthening the ‘business as usual’, since this seems to be the recipe for                    
success. Descriptive and predictive analytics facilitate this. However, a future crisis, which is inevitable in the ACoR                 
model, could render this way of working obsolete. One could attempt to predict such crisis and handle accordingly.                  
However, considering that crises are often instigated by ‘black swan’ problems, which are impossible to predict with                 
the current technology. Nevertheless, when the inevitable crisis occurs, the most critical action to be taken is to                  
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understand thoroughly why this crisis has arisen. Descriptive analytics can provide such insights using the               
appropriate real-time and historical data. However, when working towards new combinations, it is also critical to                
acknowledge the importance of the long-term future. To gain better insight into this future prescriptive analytics can                 
be used to simulate scenarios, and obtain better judgment towards potential actions the organization can take. In the                  
following new combinations phase, any of the three forms of analytics are considered to be useful. In the unlikely                   
scenario that a business is not using analytics yet, the implementation of analytics could form a new combination on                   
its own. However, the implementation and deployment of analytics do require investments, skills, change              
management, time and more before being able to generate results. But, this process can form a significant risk which                   
might induce another crisis for the organization. 

In the entrepreneurship phase, descriptive analytics can provide insights into the current performance of the               
entrepreneurial initiatives. Predictive analytics could be applied to forecast the performance of the initiatives.              
Prescriptive analytics could be helpful in testing scenarios and help with substantiating choices, but their complexity                
limits their current applicability. 

The findings implicate that the usefulness of different types of analytics is affected by the phases of the ACoR.                   
Hereby, the research question is only partially answered. Furthermore, the results were not validated. Future               
research is required to test and validate the findings. Case studies and questionnaires could clarify to which degree                  
the types of business analytics are currently applied by organizations in the different phases of the ACoR.                 
Furthermore, they could verify the findings of this explorative research. A sensible step for future research would be                  
to perform quantitative research in order to validate in the framework presented in table 1. The results of this more                    
substantiated future research could serve as a tool for decision-making that stipulates which types of analytics an                 
organization should pursue based on their phase in the ACoR. 
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