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SUMMARY  

Goal: Identifying support from Knowledge Management (KM) frameworks and Risk Management to build 

collective intelligence for handling systemic crises, triggered by the Corona virus disease 2019 (Covid-

19) 

Design / Methodology / Approach: Conceptual analysis of frameworks and their operationalization to 

handle crises and risks embodying findings from dealing with Covid-19; extraction of methodological 

guidelines to initialize capacity building. 

Results: A stakeholder-centered framework application for building collective intelligence on handling 

Covid-19 as an example of systemic crisis 

Limitations of the research: Critical examination of learning frameworks and multi-layered framework 

application requiring further empirical studies 

Practical implications (if applicable): Learning framework embodying risk management can be put to 

practice through applying KM methods 

Social implications (if applicable): Stakeholders can demonstrate social responsibility by starting to 

collect Covid-19 intelligence in a KM-structured way. Triggering double loop learning enables capturing 

future Covid-19 waves through reflected action patterns from the first wave. 

Originality / value: So far, KM frameworks have not been considered as core elements for collective 

learning processes to handle systemic crises including risk management  
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INTRODUCTION 

Triggered by Covid-19 mankind is facing a systemic crisis of never seen magnitude. A rapid 

population growth - 9 Billion people are forecasted for 2050 (United Nations, 2019) – and a 

rigorous world-wide decimation of our bio diversity make it for viruses easy to hop from one 

population to the other. Therefore we need coordinated world–wide knowledge management 

initiatives and frameworks so that we can handle another wave and similar crises in the future (cf. 

Jones et al., 2020).    

According to Peter Drucker (Drucker, 2001) “Effectiveness is the foundation of success – 

efficiency is the minimum condition for survival after success has been achieved. Efficiency is 

concerned with doing things right, effectiveness is doing the right things”.  Effectiveness refers to 

strategy, whereas efficiency refers to operational issues. Politics had to decide on effectiveness 

first. The world-wide valid knowledge base for this decision is represented in Figure 1. It 

represents the typical viral distribution when actions are taken or not. Subsequently the right 

actions need to be taken and this is a matter of efficiency. 

 

 

Figure 1–The hammer and the dance from T. Pueyo (2020) 

 

The year 2020 should have been the start of an exciting decade in medicine and science, with the 

development and maturation of several digital technologies that can be applied to tackle major 

clinical problems and diseases (cf. Ting et al., 2020). These digital technologies include the 
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Internet of Things (IoT) with next-generation telecommunication networks, such as 5G, Big-

Data analytics, Artificial Intelligence (AI), and block-chain technology. Through their 

combination highly interconnected digital ecosystem could evolve: Real-time data collection at 

scale could be used by AI and deep learning systems to help understanding healthcare trends, 

modeling risk associations and predicting outcomes. Enhanced by block-chain technology, a 

back-linked database with cryptographic protocols utilized across different organizations could 

ensure that data are secured but traceable peer-to-peer networks (ibid.).  

However, 2020 has become a year of crisis requiring systemic action. As Mazzoleni et al. (2020) 

recently recognized, ‘even with partial information the scientific community has the moral duty 

to raise questions and to try to provide interdisciplinary analyses and a prospective vision based 

on societal, clinical, economical, organizational, technological and ethical challenges which 

arise from this worldwide emergency’. The identified challenges range from the organization of 

the healthcare services to the economic resources to be provided for healthcare systems, 

including differentiating levels of interventions according to the various stakeholders affected by 

the crisis. The authors also indicate a lack of skills and required competencies besides the need 

for a solid infrastructure.  

As the crisis unfolds as a societal challenge with essential social responsibility of each individual 

(Tsai, 2020), knowledge needs to be collected and shared on management and individual levels. 

We suggest triggering learning and thus, knowledge transfer processes on several layers to 

overcome the addressed deficiencies, following findings from organizational development in the 

course of crisis management (cf. Kim, 1998). As Jasimuddin (2012) points out, both, learning as 

a collective (Organizational Learning), and Knowledge Management (KM) focus on generating 

knowledge. Intertwining their techniques enable to couple various learning layers and cycles, 

e.g., double loop learning (March, 1991; Argyris, 1999), with different types of knowledge, in 

particular tacit knowledge (Polanyi, 1983). Of particular interest are governing values and 

underlying value systems - as addressed in double loop learning processes (cf. Kim, 1993) -, 

since they allow addressing the strategic level of crisis management. Questioning underlying 

value systems requires reflecting on mental models stakeholders have when experiencing 

situations of crises (cf. Senge, 1990). It also involves questioning the way we learn, i.e. triple-

loop or deutero-learning (Palmas et al., 2016). 
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Since different countries manage(d) the crisis differently while expecting more waves to come, 

see e.g., https://www.oecd.org/coronavirus/country-policy-tracker/ –, collective intelligence and 

dependable capacity building play a major role for learning and prediction (cf. Lee et al., 2019). 

For collecting intelligence and capacity building to handle systemic crises not to remain a 

scattered landscape of isolated initiatives, some common drivers and underlying values should 

become transparent and commonly agreed upon. Although the latest initiatives aim to integrate 

findings from different sources at least on a national level, e.g., #WirVsVirus in Germany 

(https://www.techtag.de/digitalisierung/wirvsvirus-wie-geht-es-nach-dem-hackathon-gegen-

corona-weiter/), Knowledge Management concepts and governing values have not been 

considered in that context mentioned so far. About 26,500 participants of #WirVsVirus have been 

mobilized from various societal domains, generating 1,494 project ideas. The aim is learning 

from handling the current Covid-19 crisis, and projecting a ‘new-normal’ by scaling up the ideas 

in 130 teams in the running post-hackathon program. However, once the civilian society gets 

involved to contribute to resolving Covid-19 crisis problems, and public interest on collectively 

generated knowledge is given, time has come to think about governing values. They guide 

consolidating of findings, and frame generating predictions on the crisis and finally, operating 

Covid-10 risk management. 

Since the set of formats and methods to create knowledge so far are quite diverse, we suggest 

revisiting KM frameworks targeting structured capacity building for collecting intelligence on 

systemic crises like Covid-19. Frameworks allow to step beyond methods and to investigate to 

what extent KM-based risk management can help to handle systemic crises in a constructive 

way. We start out with reviewing learning cycle and knowledge generation frameworks before 

discussing intervention mechanisms for collecting intelligence and capacity building for systemic 

management. They are part of embodied risk management in KM learning cycles. 

Methodological and technical remarks conclude the contribution. 

 

 

 

https://www.oecd.org/coronavirus/country-policy-tracker/
https://www.techtag.de/digitalisierung/wirvsvirus-wie-geht-es-nach-dem-hackathon-gegen-corona-weiter/
https://www.techtag.de/digitalisierung/wirvsvirus-wie-geht-es-nach-dem-hackathon-gegen-corona-weiter/
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‘A LITTLE KNOWLEDGE IS A DANGEROUS THING1’ – THE 

MULITPLE FACETS OF COLLECTING INTELLIGENCE 

The cited proverb in the title of this section questions non-systemic, i.e. isolated and one-

dimensional approaches to generating and applying intelligence (Revenga et al., 2020). They are 

likely to happen in the course of crises like Covid-19 due to the diversity of infection scenarios, 

locations and time of outbreak. However, dealing with the Covid-19 crisis is not only about 

keeping resources in reserve for times when unexpected events prevent systems from functioning 

normally. Recognizing the particular interdependence of economic and social systems, and thus 

systemic threats towards systems’ collapse, systemic frameworks for emergency handling and 

resilience are required to collaboratively develop strategies (cf. 

http://www.oecd.org/coronavirus/policy-responses/a-systemic-resilience-approach-to-dealing-

with-covid-19-and-future-shocks-36a5bdfb/). 

Consider as an example activating quarantine for a region, once so-called cluster cases occur. 

Cluster analysis and management requires more than putting quarantine to operation. It requires 

reflecting on work and life conditions of workers, the impact of other people living in the cluster 

area, following contacts of people who left the cluster before activating the quarantine, and other 

societal and socially relevant activities (cf. Dong et al., 2020; Moon, 2020). It brings into effect 

governing values of the activities that are set, and higher-loop processes that guide the action of 

stakeholders (cf. Schön, 1984). They go beyond incremental improvements in operational 

environments, and existing (mental) frameworks, norms, policies and rules. In the face of 

profound change, learning processes change underlying (mental) models, norms, policies and 

finally, routines underlying day-to-day actions and routines (Cope, 2003). 

The dichotomy between governing values and operational actions has been expressed in a variety 

of terms: single-loop and double-loop (e.g. Argyris et al., 1974); lower-level and higher-level 

(Fiol et al., 1985); exploitation and exploration (Levinthal et al., 1993; March, 1991); 

incremental and radical (Miner et al., 1996); and adaptive and generative learning (Senge, 1990).  

Although these dichotomous terms stem from different perspectives on collective learning, a 

reasonable consensus seems to have been established that they refer to comparable learning 

processes and outcomes (Argyris, 1996; Miner et al., 1996). Thus, as defined by Argyris (1999: 

                                                           
11926, Francis Blake Atkinson, Hallam Hawksworth, A Year in the Wonderland of Trees, page 176 

http://www.oecd.org/coronavirus/policy-responses/a-systemic-resilience-approach-to-dealing-with-covid-19-and-future-shocks-36a5bdfb/
http://www.oecd.org/coronavirus/policy-responses/a-systemic-resilience-approach-to-dealing-with-covid-19-and-future-shocks-36a5bdfb/
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68), single-loop learning occurs ‘whenever an error is detected and corrected without 

questioning or altering the underlying values of the system’, and double-loop learning occurs 

‘when mismatches are corrected by first examining and altering the governing variables and 

then the actions’. In a systemic crisis single loop learning can concern the means to protect 

people, e.g., carrying masks or keeping a certain distance from each other.  

Double-loop learning addresses reflexivity about processes of learning at either single- or 

double-loop levels, which Argyris (2003: 1179) characterizes as ‘going meta’ beyond ‘how to do 

things better’, once basic aspirations, assumptions and principles themselves become subject of 

learning. An example of the current crisis is social distancing that regulates the social life in 

times of increasing infections. Keeping social distance is a change in individuals’ freedom to 

have contact with others – it alters a governing variable of human behavior. 

As double loop learning involves questioning and perhaps letting go the basic certainties, goals 

and values that one acted upon previously, the exit point from single loop learning, namely 

formulating intelligence problems become crucial. Thereby, the type of knowledge being 

processed and the KM practice of stakeholders could influence implementing double-loop 

learning (Yoon, 2012). User expertise and the epistemic nature of a problem could be tested and 

validated as influencing stakeholder behaviour: KM practitioners employ different knowledge 

management practices, depending upon their level of proficiency and the type of problem they 

encounter. Typical examples given in the study by Yoon are: 

 Tacit knowledge of experienced decision makers enables them to look at problems 

differently than novices. This can significantly enhance their ability to solve problems.  

 The type of problem encountered by decision makers influences the various stages of the 

decision making process.  

 Primary responsibility for KM practises seems to influence KM practices. 

The study showed that expertise influences the behaviour of KM practitioners, and the type of 

problem influences the approach KM practitioners employ. The results shift the focus towards 

human understanding of KM. 

Hummelbrummer (2013) addresses the types of learning loops in organizational development 

referring to Bateson (1972) and Argyris et al. (1978) – see also Figure 2. With respect to the 

purpose and extent of learning three types of learning could be distinguished:  
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 ‘Single loop learning (Learning to adapt): results in a change of strategy or tactics 

without questioning the underlying goals or assumptions. It helps to control individual 

behaviour within existing decision making protocols; provides short-term solutions to 

implementation problems and deals with symptoms more than root causes .The core 

question is ‘Are we doing things right?` 

 Double loop learning (Learning to change): by reflecting on goals and assumptions, one 

probes the generative mechanisms of problems, their underlying causes and their 

consequences. This leads to adjustments in strategy and to better mid- and long-term 

course corrections in response to contextual changes. The core question is ‘Are we doing 

the right things?’ 

 Triple loop learning (Learning to learn): by reflecting on the learning mechanisms, 

existing rules are challenged and possibly changed in ways that affect knowledge 

acquisition and behaviour, i.e. by identifying different patterns of recognising and 

handling problems or coping more effectively with contextual changes. The core question 

is ‘What makes this the right thing to do?’ ‘ 

 

Figure 2 -Loops of learning for organizational development according to Hummelbrunner (2013) 

 

 

According to Hummelbrunner, the progression from single to double and triple loop learning is 

expected to lead to deeper and more sustainable learning. Each of the three system concepts has 



ICKM 2020 Knowledge Commons 

been associated with a specific loop of learning, with respect to evaluating the effects of an 

intervention: 

 ‘Single loop learning: The focus is on interrelationships, primarily between the 

intervention and its effects, but also within them (e.g., between the actions of an 

intervention or the various effects produced). In case of divergence from original plans, 

adaptive recommendations are made; for example, modifying a strategy or activities in 

order to better achieve stated aims and objectives. Significantly, the purpose of the 

intervention is not questioned. 

 Double loop learning: Assumptions underpinning an intervention can only be reflected if 

multiple perspectives are taken into account. When acknowledging that a situation can be 

framed in different ways, this also questions the purpose and goals of an intervention.  

 Triple loop learning: Here the focus is on the boundaries inevitably made with any 

intervention and its evaluation. Reflecting on boundary judgements is very helpful (and 

needed) for critically reflecting on the rules and relations of power that affect behaviour 

and cognition patterns (Flood et al., 1996). This notably involves looking at the power 

relations that determine the boundaries of an intervention and its evaluation, including the 

role of evaluation commissioners and evaluators themselves. The key role of the 

evaluator is in assigning value.’ (ibid.) 

Accordingly, each of the learning loops can be associated with a different set of values: 

 ‘Single loop learning is based on instrumental values embedded in an intervention. These 

underpin the intervention logic and can be derived from the respective documents, either 

explicitly or (probably more often) only implicitly. Utility is perhaps the best example of 

such value. Instrumental values inform evaluative measures regarding issues of ‘efficacy’ 

(does it work?) and ‘efficiency’ (how well does it work using available resources?). 

 Double loop learning is based on the intrinsic value underpinning the various framings of 

an intervention and/or the wider situation being evaluated. They can include personal, 

organizational or social values. Intrinsic values inform evaluative measures regarding 

issues of ‘relevance’ (why is it important that the intervention works and works well?) 

and ‘effectiveness’ (are the right things getting done?) 

 Triple loop learning is based on critical value; that is, value in reflecting on the rules and 

customs that govern dominant behaviour and cognition patterns in a particular context. 
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Critical values inform valuative measures regarding issues of equity and emancipation 

(what and who determines the importance of some measures of success over others?)’ 

(ibid.) 

Hummelbrunner’s framework reveals a contingent handling of values, distinguishing 

interrelationship, perspectives, and boundaries referring to the extent and depth of systemic 

practice. It indicates for value-driven change and learning processes successively wider ranges or 

measures of value. However, this does not imply that all layers are always touched or can be 

reached: ‘Often only one specific level might be feasible or can be appropriately attained given 

the actual circumstance and conditions of an evaluation.’ (ibid.) The framework helps to 

determine the focus of change including critical values, such as needs and intentions, that trigger 

double and single loop processes, and could be taken into account for improving systemic skills 

as well as learning management. 

Consequently, an effective collecting intelligence and knowledge management should not only 

provide vehicles to share information, but also build a community of learners and structure their 

capacity building effort. Practices, access forms, trouble shooting, advice giving include 

communicating value, and leading through change (cf. Wang et al., 2011; Yoo et al., 2016). 

Both, single and double loop processes have been addressed by comprehensive knowledge life 

cycles, such as Firestone & McElroy’s Knowledge Life Cycle (KLC) (Firestone et al., 2003, 

2004) - see Figure 3.  

In the KLC model, KM in terms of knowledge production, evaluation, and integration interfaces 

the accomplishment of tasks performed in operation (business processing environment). The 

latter is referred to in the model as single-loop learning loop, as it aims to reduce operational 

performance gaps. In this loop, throughout the Covid-19 crisis social distancing, setting up 

quarantines, re-building street increasing walking space, wearing masks is practiced. Thereby, 

the DOKB includes a set of support measures and materials how to develop skilled practice. 

According to the KLC, in addition to the single loop, stakeholders elaborate adjustments 

concerning activities considered relevant by taking into account knowledge generated from 

special incidents and evident demands (Argyris et al., 1996). Double-loop learning is employed 

to enhance performance gaps that cannot be handled in the current business processing 

environment. It is considered as cyclic process sending feedback to the collective and its 

knowledge base. According to Argyris et al. (1996) the baseline are the problems having 
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occurred in the business operation. The concerned processes are then revised supplementing 

general or specific knowledge in the organization knowledge base, while being implemented in 

the business processing environment. 

 

Figure 3 -Firestone & McElroy’s Knowledge Life Cycle with the Knowledge Sets CKC = 

Codified Knowledge Claim, OK = (Codified) Organizational Knowledge, DOKB = Distributed 

Organizational Knowledge Base, SKC = Surviving Knowledge Claim, FKC = Falsified 

Knowledge Claim, UKC = Undecided Knowledge Claim, MKC = Meta Knowledge Claim (Source: 

Authors (2020) according to Firestone et al. (2003, 2004)) 

 

 

The double loop learning process is addressed when engaging concerned stakeholders in 

collective learning and reflective behaviour change. It allows questioning the objectives of 

adaptation or change processes and putting them into the context of intentions to collect 

intelligence and organize KM steps accordingly, such as estimating the risk of not keeping social 

distance or of not wearing masks in public spaces. Thereby, the claims and belief, depicted as 

trigger for double loop processes as part of the KLC in Figure 3, play a crucial role. For instance, 

it makes a difference whether stakeholders stick to formal regulations when the Covid-19 

infection rate should be reduced or whether changes in behaviour are driven by the collective 

insight and participatory capacity building on how to reduce infections – the latter referring to 

governing value located in the double loop. 
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The KLC’s two broad knowledge processing phases, knowledge production and knowledge 

integration, comprise for generating knowledge several steps, such as problem claim 

formulation, individual and group learning, knowledge claim formulation, information 

acquisition, and knowledge claim evaluation. Learning in the double loop requires formulating 

intentions as well as produced and acquired knowledge, such as how to organize learning tasks. 

This knowledge is continuously refined through reflective feedbacks (knowledge claim 

evaluation) to prepare for integration. Knowledge integration allows proceeding towards actually 

changing behavior and operational processes based on the produced or acquired intelligence. 

Double-loop learning occurs along two phases: 

1. Knowledge generation: Typically, novel data structures and functions are generated, such 

as crisis management, or daily Covid-19 analyses available for the public. 

2. Knowledge integration: Here the knowledge created in the knowledge generation step is 

categorized for operational management. For instance, daily reports on cases are made 

available by news provider (cf. reuters.com). These changes might even trigger novel 

workflows, such as inferences on this data and daily political statements in the news. 

Although knowledge processing in this case requires social interaction and formats for feedback 

collection on change proposals, it remains open, in which way double loop processes need to be 

designed for effective claim an integration management process. Infection control professionals 

willingness to adopt KM into their tasks seems to be influenced by factors like ‘‘Hospital 

Resource Support,” ‘‘Colleagues’ Attitude,” and ‘‘Users’ Participation” (Chen et al., 2011).  

Digital media help increasing stakeholder participation (cf. Meneghello et al., 2020), and 

facilitate early planning, proper allocation of available resources, and encouraging experienced 

staff to engage in infection control KM (ibid.) Thereby, well-integrated knowledge-based 

emergency management information systems aim to support proper planning, guided response, 

and well-coordinated efforts across the emergency management life cycle (Dorasmy et al., 

2013). Existing systems seem to refer to operational issues aiming to create awareness as 

governing value (cf. Dorasmy et al., 2017), in most cases referring explicitly to single loop rather 

than double loop factors. The knowledge base is currently considered an open data repository (cf. 

Suh, 2020) rather than a well-designed KM system supporting human decision making for 

sharing (prior) experience in managing crises (cf. Dorasmy et al., 2017). Accordingly, such a 

system should be designed to 
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 facilitate a reflective community of practice for crisis management, with access to 

systemic knowledge for diverse stakeholder groups impacted by a particular crisis  

 support of an evolving knowledge structure by allowing individuals and groups to 

continuously make changes to the knowledge base seamlessly 

 enable sharing both tacit and explicit knowledge pertaining to crises that are highly 

contextual 

 facilitate timely coordination of measures along the different phases of the 

development of a crisis (ibid.)  

Although these requirements refer to operational features to be located in the single loop, they 

need to be driven by governing values in crisis management, such as continuous capacity 

building and collecting intelligence to reduce infection rates taking into account specific 

stakeholder groups, regional differences and societal particularities. They inform strategic 

decision making based on techniques used in operation, as shown in the following.  

 

RISK MANAGEMENT 

Risk management concerns a specific set of cornerstone activities during a pandemic crisis – see 

McAlleer (2020) for Covid-19. It is a matter of structure and quality of information – both core 

KM concerns – as we will show subsequently. We refer to scorecards and dashboards for 

conveying decision-relevant information and the way of collecting and interpreting data to 

generate information. 

Scorecard models and dashboards serve modern management and controlling. They can be 

effectively used to represent and manage all kinds of risks. All big and medium sized companies 

use some kind of scorecard.  The world-wide best known and widely used score card is the 

Balanced Scorecard (Kaplan et al., 1992). It comprises 5 views that need to be aligned to achieve 

business objectives (Kaplan et al., 2006). As such, the Balanced Scorecard is a valid instrument 

to handle risk in systemic crisis management, in particular when societal systems drift apart – 

like the Corona crisis deepens the gap between rich and poor, as stated by the World Economic 

Forum (https://www.weforum.org/agenda/2020/05/pandemics-poor-rich-economics-coronavirus-

covid19/). 

https://www.weforum.org/agenda/2020/05/pandemics-poor-rich-economics-coronavirus-covid19/
https://www.weforum.org/agenda/2020/05/pandemics-poor-rich-economics-coronavirus-covid19/
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In a previous paper (Barachini et al., 2012) we have proposed to enhance the balanced score card 

with environmentally and socially effective measures. This development is in line with striving 

towards integrated reporting as a concise means to communicate about how an organization 

creates value through its strategy, governance, and performance given its context of operation. 

Thereby several interrelated dimensions need to be taken into account (cf. Rinaldi et al., 2018): 

the external environment, various forms of capital employed to create value including 

intellectual, human, social and relationships, and the value creation process itself which 

describes how organizations interact with both the external environment and the capitals. 

From a risk management perspective, predictive assessments help to design future operation. 

Hence, we propose an additional parameter which we term “robustness”. To keep it simple, we 

use a traffic light logic consisting of the three colours red, yellow and green. High robustness 

means low vulnerability to delivery failure due to a virus attack. In this case the robustness 

colour will be green. A medium sized robustness shows a yellow colour and a high vulnerability 

is expressed by the colour red.  

As shown in Figure 4, beside the other two parameters EBIT-AESE2 and CSR3 (Barachini et al., 

2012) this company has the goal to shift its robustness level from yellow to green during the next 

controlling period. We define the three robustness levels as shown in Figure 5.  

 

Figure 4: The Environmentatl and Social perspective 
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All the entities in a line of Figure 5 have to be fulfilled in order to achieve a specific robustness 

level. The complete supply chain would be dependent on the robustness level of the weakest 

member. Hence, the vulnerability of global supply chains can be analysed. Reliability and 

dependability of suppliers concerning financial, managerial and innovation matters could be 

easily implemented in the same way. 

 

Figure 5: Scorecard of robutness levels 

 Second Source Stock Healthcare 

 

RED 

 

 

not available 

 

not available 

 

not available 

 

YELLOW 

 

Available 

 

one week available 

available (masks, gloves, 

desinfection) enough 

protective material available 

 

GREEN 

 

more than 1 available 

 

More than one week 

available 

Complete healthcare plan 

available.  Regular staff 

training and enough protective 

material available 

 

Scorecards and Standard Operating Procedures (SOPs) represent methods of rough and quick 

risk management. During the COVID-19 crisis several scorecards have evolved, e.g., by Khiew 

et al. (2020) for resilient strategic management in healthcare. To develop a common 

understanding and interpretation of represented data, KM techniques should be used. Knowledge 

managers could play a major role to harmonize the knowledge bases and to train the people in 

the usage of scorecards and SOPs. One simple example illustrates the point: 

Several countries in Europe tried to inform tourists and residents by simple score cards which 

were showing the COVID-19 infection level of certain regions. In Austria this maps are based on 

district level. In order to estimate once own risk the simplest map contained the infection score 

card represented in Figure 6. 
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Figure 6; Infection Score Card 

 Positive tested persons per 10.000 inhabitants 

GREEN Less than 1 

YELLOW Less or equal than 10 

RED More than 10 

 

The infection scorecard is updated once per day and serves as an orientation for the crowd. It is 

then published per district for the whole country. In addition, another map shows the most new 

cases which evolved in certain districts compared to the day before.  

 

Figure 7: Scorecard maps of Austria (Source:  BMSGPK, 2020, sozialministerium.at) 

 

 

Several additional parameters as the reproduction rate R4 of the virus, the number of hospitalized 

sick persons, the mortality rate and the rate K5 of super spreaders complete the big picture of the 

indicators which are used to manage the risks for the population. All of them are published on a 

dashboard on regular basis. After several weeks the administration switched to a scorecard 

containing 4 warning levels similar as the avalanche warning system. Unfortunately, some of the 

numbers are not comparable in between regions and countries because of their different data 

collection methods.  

Consistent data collection is the cornerstone for comparability. For the infection scorecard in 

Figure 7 different regions and countries used different detection methods for Covid-19. Some 

                                                           
4 Number of people infected by a sick person 
5 Percentage of highly infectious people 
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countries tested only those people who felt sick, some countries tested vulnerable focus groups, 

some countries tested all the people who were affected through contact tracing, some other 

countries implemented sentinel medical practices. All this different test strategies yield complete 

different results. Showing the results on a map yields somebody to believe that the maps and 

scorecards of the different regions are comparable. In reality we talk about extraordinary deviant 

dark figures.  

It would be the task of knowledge managers to adjust strategies to be able to act globally without 

such critical deviations and misinterpretations of maps. This kind of knowledge management is 

urgently needed and should be implemented in the world health organisation WHO. Like in a 

hospital for each case there is a SOP available. For data collection we also need aligned and 

finally standard strategies so that comparability between countries is guaranteed.  

 

SYSTEMIC CRISES REQUIRE SYSTEMIC ACTION – LESSONS TO BE 

LEARNED FROM COVID-19 IN EUROPE 

As Dalkir (2011) states, any KM strategy should enable organized collectives not only after a 

problem occurred or crisis happened but rather to act proactively, i.e. before problems occur. 

Apparently, in the Covid-19 situation, we are acting after the crisis has arisen. However, we 

could think how to anticipate further problems, including potential areas of resistance to 

regulations and organizational change, and hindrances for knowledge sharing. As revealed in this 

article, it starts with revisiting the access to information and knowledge when collecting data, 

leading to sharing collected intelligence along the various learning cycles. It might affect 

building vertical and horizontal coalitions, including Communities of Practices and peer-to-peer 

technologies, leading to various levels of cooperation (local, regional, and international). In any 

case the objective of an endeavor should be maximized (ibid.). 

To speak with Drucker’s words, so far European politicians were not very effective, neither was 

the world. Some European countries were very efficient in fighting the crisis. This is due to the 

fact that they followed the expertise of virologists. According to the curve of Figure 1 the 

intervention (shut down) must be early enough so that national health-system overloads can be 

prevented. Shut down and thus social distancing is a consequence of double loop learning, as the 

guiding value (i.e. a KLC knowledge claim as part of double loop capacity building) is isolation. 
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In this case Europe, except Sweden, learned from Italy and from Asian countries, however, 

through single loop learning. The smaller middle European countries Austria, Slovakia, 

Hungary, Slovenia and the Czech Republic anticipated the situation very well.  

While it can be argued it was definitely right to close airports, it was definitely non-systemic, i.e. 

out of context to close the borders inside the EU Schengen space. Instead of localizing efforts 

(referring to Dalkir’s regional and national levels of cooperation) and helping Italy immediately, 

the borders were quickly closed and each state followed its own procedures. Soon it was clear 

that medical protective equipment was missing in most of the locations. Protective equipment 

was held on the borders in the customs office. Rather, in the meantime hospital physicians were 

acting as super spreaders. It would have required a double-loop, and finally, a deuteron-learning 

cycle to learn from making that decision. 

Another topic in the healthcare sector concerns the provision of medical equipment and the 

availability of sufficiently equipped medical physicists and hospital resources. They are the 

corner stone for survival during a pandemic crisis. This implies a well-structured and tactically 

flexible national health system which turned out to be not available in all European countries. In 

this case, luckily for the patients, several European countries shifted capacities (intensive care 

units, medical personnel, test equipment) to ease the urgent need for hospital treatment. 

Coming back to the simple indicators, such as the mortality rate, this data is not comparable 

between EU countries because of different counting methods. A knowledge claim for aligning 

data collection needs to be formulated and processed in a KM environment (see KLC in Figure 

3). As mentioned in the previous section, standards are urgently needed to guarantee 

comparability. Without standards the findings from one country cannot be transferred to others. 

Effectiveness means choosing the right strategy. In order to be effective Europe and the world 

needs common health regulations, common risk strategies and common data collection 

strategies. For the economy a second shut down is not affordable any more: ‘Locking down an 

entire country ... cost you up to 3% of GDP per month, so even the richest nations on the planet 

cannot afford another two, three months complete lockdown.’ (Hartmut Issel, Head of Apac 

Equities, UBS Global Wealth Management - https://www.cnbc.com/2020/06/25/countries-

unlikely-to-impose-full-lockdowns-if-theres-second-wave-analysts-say.html. In order to damn up 

new virus clusters common score cards, well-regulated SOPs and consistent data collection is 

needed. To manage virus clusters efficiently a common international tracing app would be 

https://www.cnbc.com/2020/06/25/countries-unlikely-to-impose-full-lockdowns-if-theres-second-wave-analysts-say.html
https://www.cnbc.com/2020/06/25/countries-unlikely-to-impose-full-lockdowns-if-theres-second-wave-analysts-say.html
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useful, irrespective of the fact that the personal freedom is endangered. Instead, each country 

started developing its own solutions.  

Despite the fragmented and individual policies on national basis, knowledge exchange in the 

scientific Covid-19 community between experts functioned very well. Soon after breakout, 

international mixed teams analysing and exploring new treatment methods were established. 

Research publications concerning Covid-19 were rapidly increasing in the PubMed database. 

From a KM perspective a strategic shift is required embodying risk management in a different 

way. Thereby, we could learn from companies like Starbuck that changed their strategy to 

overcome future systemic crises based on 2009 crisis’ experience (cf. Thompson et al., 2013). 

Upcoming transformation steps need to incorporate double loop learning process complementing 

SOPs and single loop learning in operation processes. They should comprise systemic initiatives, 

such as  

 focusing attention on the effectiveness of delivering services and required goods to 

overcome the crisis, e.g., through defining KLC knowledge claims on whether collective 

agreements could be more effective (and finally more efficient) to produce and distribute  

- a value like solidarity could help in that context 

 Putting emotional empathy on lockdown reconsidering values like individual freedom 

and individual development - igniting their emotional attachment to citizens 

 Sharing best practices across all locations worldwide with active offers of explore new 

patterns of behaviors (strengthening self-management albeit sharing responsibility) 

 Providing additional resources and tools for evaluation learning results, e.g., through 

transfer facilities.  

However, as Kim (1993) states, collections of individuals only can learn through individual 

learning. It is the collaborative effect of multiple individuals building capacities that creates 

collective intelligence. Even single-loop learning in groups occurs when collaborators learn from 

observing errors or mismatches, and altering behavior accordingly. Their insights can alter 

collective assumptions and trigger the development of standard operating procedures – double 

loop learning occurs within the community. Both learning loops build the base for dynamic 

development of the proposed environmental and social scorecard. 

The deutero- or third learning loop affects the capacity to learn to learn, and manifests in the 

ability of individuals preceding any effective learning, either by individuals or groups. Deutero 
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learning makes learning mechanism explicit, and is currently required to leverage a continuing 

commitment to learning, i.e. being aware that the next wave is another learning cycle for all 

individuals. To view the economic system through this triple-loop could lead to more effective 

structures handling future waves or systemic crisis. Systemic relations can be found in several 

(cross-national) systems or value chains. For instance, for international supply chains, truth of 

costs could become mandatory when considering money-based value. In Europe, the transport 

system is subsidised. Therefore, goods imported from low-wage countries do not reflect its true 

value. In case of more transparency local production might be more attractive again. Moreover, 

vital products like health prevention systems and pharmaceutical products could be in-sourced 

accordingly.       

Applying double- and deutero learning, the Covid-19 health crisis does not necessarily need to 

be followed by an economic and social crisis. Neither does climate change in parallel need to 

progress. Developing score cards including substantial environmental and social aspects as 

introduced in the previous section would be a first step to manage sustainability and robustness 

issues. They could replace profit maximization as the dogma of the past. In the near future risk 

management, sustainability, robustness, transparency in the supply chains and much higher 

equity ratios will dominate management thinking so that black swans (Taleb, 2014) can be 

handled properly. 

Deutero-learning shapes the intention and purpose which in turn shapes guiding values and 

mental models, e.g., appreciation of existence that build a common ground of -  all of them 

captured by Nonaka and Takeuchi (1995) as knowledge creation enablers driving the knowledge-

creating spiral (and thus, collective learning curve): 

1. Intention: a collective commitment to a certain strategy. It is often expressed as common 

vision, and directs knowledge-creating efforts in support of the goals of the operation. 

2. Autonomy: self-organizing individuals are more flexible in acquiring and relating 

information and producing unexpected outcomes. 

3. Fluctuation and creative chaos: environmental fluctuation can create a sense of crisis, 

which can be beneficial as the social structure adapts to the new context in which it finds 

itself, developing challenge, or introducing ambiguity - conditions advocated for 

innovation. 



ICKM 2020 Knowledge Commons 

4. Redundancy: facilitates efficient knowledge flow and absorption, as well as 

empowerment of the team through participation of members on the basis of consensus 

and common understanding. Redundancy is knowledge overlap which helps develop 

competing solutions as the collective looks at the problem from several perspectives and 

hence increases learning. 

5. Requisite variety: encourages diversity of knowledge to ensure that stakeholders know 

who owns which specific knowledge and how to access it, but they should not be exposed 

to it all (to avoid overload). 

Establishing these enablers is not a guarantee for proper systemic handling of a systemic crisis, 

such as Covid-19, and it even might bring up a variety of uncertainties, but in any case the level 

of mental models will be touched, framing measurements and thus, providing specific context of 

operational procedures when fighting the crisis.   

FINAL REMARKS 

The European reaction on COVID-19 was fragmented. Each country followed its own local 

strategies. Overall, the shut-down policy dominated. However, the test strategies for the 

detection of the virus as well as re-opening procedures were totally different, and driven by a 

variety of governing values. Therefore the transfer of the interpretation of dashboards from one 

country to the next is partially invalid and hinders cross-country learning significantly. We 

advocate consistent data collection and interpretation mechanisms across the European Union 

and similar alliances in the course of systemic crises. Handling risks associated with requires 

data with consistent context and this is where knowledge managers come into play. We conclude 

that the implementation of common Europe or world-wide score cards and risk management 

systems using similar data gathering methods could be beneficial for handling future waves of 

pandemics or systemic crises. Starting point should be double and triple-loop-learning cycles 

challenging paradigms and strategies against common value systems. 

The free market was not able to master the crisis. Thus, more state controlled regulations 

concerning sustainability, cost transparency and robustness need to be considered in supply 

chains. They allow enforcing to recognize that there is no eternal growth and that natural 

resources on earth are limited. When soon after the availability of medical treatment the lessons 

learned are likely to become all hollow words, KM could help to set up systemic crisis 

management unifying rather isolated strategies and risk management procedures through 
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negotiated and incorporated governing values. Unfortunately KM concepts are too less explored 

in business schools to trigger a shift towards double-loop learning. 
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