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Knowledge-based Stakeholder Information Systems  

for Individualized Disaster Communication 

 

The Internet plays a crucial role in the communication strategy of companies during and 

immediately following a disaster (natural or otherwise). However, information distribution is 

such cases is often untimely and does not always satisfy the specialized requirements of stake-

holders such as customers, suppliers or shareholders. In this paper we describe the concept of 

knowledge-based Stakeholder Information Systems (SIS). By providing situation-oriented and 

individualized information in a highly automated way, SIS can improve disaster preparedness. 

We describe the features of a prototype SIS developed for the purpose of concept evaluation. The 

knowledge base consists of information requirements and pre-formulated text elements. Both 

were derived from an analytical framework and evaluated by experts. Lessons learned from 

hundreds of cases is incorporated and thus reassure practicability. Prototypical applications 

show how to inform decision makers (Active SIS) and to guide how best to respond to stake-

holders’ inquiries (Reactive SIS). Different kinds of expert system techniques were tested for the 

(semi-)automatic adaptation of SIS with project partners.  

 

Keywords: Disaster Prevention Management, Relationship Management, Stakeholder Informa-

tion Systems, Expert Systems  
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1 Introduction 

As supply chain managers spend more than half of their total working time remedying disruptions 

along the value chain (Mulani and Lee, 2002), they would appreciate and even demand an infor-

mation system which automatically recognizes symptoms, diagnoses causes, and suggests 

therapies. Disasters are rare significant events that impact key objectives of a company, i.e. 

company value and reputation. Obviously, a company is exposed to far greater expectations of 

individuals and groups outside the company than just to internal managers. The systems require-

ments are apparently also different. It is the disseminating of information from the firm to its 

environment that is becoming more and more important. Addressees are stakeholders who either 

influence the company’s performance or are influenced by it (Freeman, 1984), e.g. customers, 

suppliers, financial analysts, or employees at federal agencies. This brings us to the so-called 

Stakeholder Information Systems (SIS). 

While remedying the physical and financial flow during critical situations, managers and 

employees hardly have the time or the heart to bother about information logistics, i.e. the building 

up of situation-oriented, role-based, and personalized portals or messages - perhaps even from 

scratch. Consequently, it is necessary to have formula texts and images at their disposal in a 

systematic way - maybe stored in some sort of an expert system. However, such approaches to 

improve disaster preparedness have scarcely ever been given any serious consideration.  

In fact we often witness that disturbances and technical failures are ubiquitous in crisis communi-

cation and especially in disaster communication. Symptoms are: wrong information, wrong 

amount of information, wrong target groups, wrong preparation, wrong timing, and wrong pre-

sentation. As a result, the modified information requirements of stakeholders are not met and 

hence the decision-making process of addressees is not efficiently supported. Consequently, com-
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pany reputation can suffer and share prices plunge. 

So far as we have been able to ascertain, any systematic attempt to meaningfully automate the 

stakeholders’ information logistics, according to the fundamental principle ‘relevant information 

at the right moment’, is barely evident. A detailed representation of relationship-oriented stake-

holder communication via the Internet is especially lacking in disasters. Instead of inventing new 

‘IT-islands‘ of disaster information systems and bestowing a glittering nomenclature on it, we 

follow the paradigm of integrated information processing (Mertens und Griese, 2002). This is ad-

mittedly not only directed inwards, but in our case also outwards. In the field of disaster commu-

nication, the quality of SIS is crucial. 

 

2 Research Objectives and Partners 

The aim of the project AIDAR at the Bavarian Research Centre for Knowledge-based Systems 

(FORWISS), Germany, is to improve the information logistics to stakeholders, i.e. to answer 

questions like:  

● What are the determinants of information requirements of stakeholders?  

● What triggers information distribution?  

● What information do stakeholders need for their expectations, decisions and tasks?  

● How to deal with inquiries of stakeholders?  

● Which methods could be used for the adaptation of the system?  
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Our pragmatic research objective was to design an instrument, which enables companies to build 

up their own “SIS-Leitstand”. This instrument is called AIDAR system. 

Our work is based on several theories and concepts - mainly from the following domains: 

a)  Management Science: contingency theory (e.g., Donaldson, 1999; Kieser 1999), stakeholder 

theory, role modeling (Kosiol, 1962; Esswein, 1993), Leitstand concepts (Adelsberger and 

Kanet, 1991), relationship management, crisis communication, and to some extent social 

psychology (e.g., Lewin, 1926) 

b)  Information Systems: selective dissemination of information (e.g., Raizada, 1967), Active 

Management Information Systems (Mertens, Hagedorn, Fischer, Bissantz, and Haase, 1996), 

expert systems, user modeling, and personalization 

We have evaluated our ideas with questionnaires and with prototypical applications, both in labo-

ratory studies and with several partners from industry and consultancy, e.g., Bain & Company, 

Inc., Rödl IT-Consulting GmbH, Deutsche Post AG, SAP AG, Siemens AG, and Siemens 

Business Services GmbH, as well as business schools, e.g., at the Nanjing University (China) and 

the University of Dayton (Ohio, USA). 

 

3 Demand Pull and Technology Push 

Several factors signal that Stakeholder Information Systems as a ‘communication tool’ for top 

management are gaining importance (see Figure 1).  
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Stakeholder
Information

Systems
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Rationalization

Demand pull

Internet
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Information filtering
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communication
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Consultation of experts

 
Figure 1: Selected Examples of Disaster Communication 

 

An important part of SIS is the communication at times of crisis (especially disasters) when 

managers simply lack the time to notify all involved parties including journalists and investors.  

Technology push is firstly derived from the Internet. There are also a lot of IT-related details like 

Business Information Warehouses as well as the progress in user modeling and methods of 

information filtering. 

The following triggers show the demand pull for SIS: 

a)  Contribution to shareholder value: The positive relationship is documented by question-

naires, theoretical and empirical models as well as event studies. A study by Edelman shows 

that chief financial officers have broadened their scope of active communication from finan-

cial analysts and journalists to other stakeholders. Empirical studies shows that efficient com-

munication to the financial community can even reduce the costs of capital and enlarge the 

company’s value (Botosan, 1997; Botosan and Plumlee, 2002).  

b) Information demand: Stakeholders set high standards for the provision of information. Any 
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lack of it increases the perception of damage (Renn, 1986). For example, shareholders de-

mand ‘timelier, broad disclosure’ (McKinsey, 2000). As evidence for just how high such 

information demands can become is demonstrated by the willingness of Internet surfers to pay 

for tailor-made content (Earsandeyes 2001).  

c)  Legal information duties: Companies have to deal with a world of increasing reporting 

obligations (Compliance Management, Sarbanes Oxley Act, etc.). 

d)  Crisis/Disaster communication: Recent crises due to contaminated foods or fires show that 

even multinational companies are not well prepared. Indeed, companies lack preparedness, 

i.e. pre-event planning for crisis communication, as shown in the studies of Schulz (2001) and 

Helferich and Cook (2002), and emphasized by a panel of experts (e.g., at the National Center 

for Food, Protection and Defense) (Seeger, 2006). Incidents that affect or interrupt the supply 

chain have been shown to lead to a high probability of decreased share price (Hendricks and 

Singhal, 2003).  

e) Consultation of experts: Yet another idea is to take advantage of the internet-based concepts 

and tools originally developed for online market research and give managers the opportunity 

to consult experts and trusted third parties before making a major decision. 

f) Rationalization: Improving the process of information logistics brings about the possibility to 

streamline processes in the area of middle and upper management. One SIS of a major Ger-

man stock listed company originated from the spokesman of the board of directors after 

finding out how much time he spent on the phone with analysts. Based on the Pareto principle 

it made sense to actively supply 80% with personalized information and only take care 

personally of the remaining 20%.  
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4 State-of-the-Art  

4.1 Disaster Communication in Management Science 

Management science is no stranger to crises. In the literature we find early-warning systems using 

balance sheet ratios, developments of crisis taxonomies and frameworks for getting prepared (see, 

e.g., Pearson and Mitroff, 1993). Above all, in recent times there have been attempts to classify 

what a disaster is. Yet it has been established that a definition of the term can pose a considerable 

problem. For example, ‘types of disasters’ like ‘chemical’, ‘biological‘, ‘explosives‘, ‘tem-

perature extremes‘, ‘water and winds‘ are placed on the same level (Helferich and Cook, 2007). 

A favorite exercise is also to standardize the chronological evolution of crisis, disasters as well as 

issues (e.g., Fritz, 1961; Shrivastava, Mitroff, Miller, and Mglani, 1988; Renfro, 1993; Mitroff 

and Pearson, 1996) and to determine whom to inform in which phase (e.g., Berger, Gärtner, and 

Mathes, 1989). 

Directly applicable communication solutions have however barely been developed. Certainly, 

contributions can be found in the scientific literature which link disaster management with com-

munications strategies in crises (e.g., Coombs, 1995), with expert systems (Robert, Gamelin, 

Hausler, and Jarry, 1996; Dimitruk, 2005), or with production and operations management (e.g., 

Starr, 2004; Yu and Xiangton, 2004; Starr, 2007), but hardly anything has been written on con-

ception or implementation. Themes such as ‘The Ten Deadly Sins of Crisis Management’ or the 

simple advice ‘Develop a Plan for Communicating during a Disaster’ or ‘Reliable Communica-

tion is Essential at the Disaster Site’ offer only very general and hence insufficient support in the 

case of practical intervention.  

The question of disaster management has recently come up again, triggered by incidents such as 
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9/11, the hurricane Katrina in the United States or the ‘Hundred Year Flood’ in East Germany. 

The trend has even reached the world of computer games: Nintendo announced for 2007 the 

‘Disaster: Day of Crisis’. We detect here the beginnings of an uncertainty in literature as well: 

What is a crisis? What is a disaster? Not just in the non-scientific literature, disaster management 

turns up as an old concept in a new guise. In Table 1, we summarize a few fundamental 

definitions found in lexicons. It seems that a disaster is a subset of a crisis, and a crisis is a subset 

of an event. This simple classification is not insignificant, as we are not concerned in what 

follows, with providing a concept for a new ‘IT-island’ (see section 1). However, a detailed dis-

cussion of similarities and differences is beyond the scope of this paper. 

 
Term Definition (Source) 

Event “A thing that happens, especially one of importance” (The New Oxford American Dictionary, p. 584).  

“Anything that happens, or is contemplated as happening; an incident, occurrence. That which follows 

upon a course of proceedings; the outcome, issue; that which proceeds from the operation of a cause; a 

consequence, result” (The Oxford English Dictionary, Volume V, p. 459).  

Crisis “A time of intense difficulty, trouble, or danger. A time when a difficult or important decision must be made” 

(The New Oxford American Dictionary, p. 401).  

“A vitally important or decisive state in the progress of anything; a turning-point; also, a state of affairs in 

which a decisive change for better or worse is imminent” (The Oxford English Dictionary, Volume IV, p. 

27). 

Disaster “A disaster is a situation or event which overwhelms local capacity, necessitating a request to a national 

or international level for external assistance” (Center for Research on the Epidemiology of Disasters). 

“An occurrence causing widespread destruction and distress; a catastrophe” (The American Heritage). 

“Sudden event, such as an accident or a natural catastrophe, that causes great damage or loss of life. An 

event or fact that has unfortunate consequences” (The New Oxford American Dictionary, p. 481).  

“Anything that befalls of ruinous or distressing nature; a sudden or great misfortune, mishap, or 

misadventure; a calamity” (The Oxford English Dictionary, Volume VI, p. 723). 

Trigger “An event or thing that causes something to happen” (The New Oxford American Dictionary, p. 1799).  

“To act as a 'trigger' for, causing another event (esp. a chain reaction) to occur to initiate a change of state 

of a cycle of behavior (a device)” (The Oxford English Dictionary, Volume XIII, p. 527).  

Table 1: Selected Definitions of Key Words 
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4.2 Information Dissemination During Disasters on the Internet 

Attempts to provide meaningful automation for information distribution have been few and far 

between. First ideas proposed the preparation of so-called dark sites to be published when 

necessary. However, in order to address all the different possible disasters and stakeholder, the 

company would have to generate and maintain several hundred portals and newsletters.  

We analyzed over six years more than 600 crisis situations which attracted a high level of atten-

tion in American and German newspapers and investigated how companies react to their crisis on 

their website (Stößlein und Mertens, 2004; Stößlein und Mertens, 2007). For example, during the 

attack on the World Trade Center (2001) we witnessed some fairly good examples (see Figure 2).  

 

 
Figure 2: Selected Examples of Disaster Communication  
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These websites, especially of leading American and German news providers, were altered in 

rapid response to the event. However, they bear the mark of having been hastily created and 

unsystematically prepared. 

In the following, we outline some results of an overall study examining the state-of-the-art in SIS 

concerning content as well as technology (see at length Stößlein, 2006): 

a)  Review of literature: An analytical derivation of information requirements for all stakeholders 

has not yet been pursued. Instead, only subjective requirements are recorded. We know of 

hardly any study, which systematically deals with information requirements, information 

supply or information demand during disaster periods. However, for example, Stephens 

(2005) analyzes stakeholder messages during 10 technical crises.  

b)  Dissemination of information on the Internet: Businesses are barely aware of the possibilities 

of differentiation either on websites or in newsletters. We identified four possible differentia-

tions characteristics: 

i)  Information filtering: Small to medium businesses as well as large businesses only rarely 

directed their internet presence to addressees. A special need for action became clear only 

when the need for information and inquiry-processing cropped up.  

ii)  Reaction time: Above all in times of disaster, there was frequently a lack of information. 

News reached the website too late or not at all. The SBB acted in an exemplary fashion. 

Due to a power cut in June 2005, around 1,500 trains in Switzerland came to a standstill. 

The railway company reacted within 120 minutes and altered its website. 

iii) Channel: In times of crisis it is meaningful to inform stakeholders even on their mobile 
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phones. It is technically conceivable to warn all stakeholders who find themselves in a 

certain area (‘cell broadcast’). For example, MtN and Celltel tried to alert mobile phone 

users in Sri Lanka of the tsunami. Registered users at the German chemical company 

BASF are notified by text message about effects on the neighborhood and warned in this 

way to close doors and windows. A promising development is the procedure of alerting 

affected parties of a catastrophe over radio-controlled clocks positioned in the area in 

question. 

iv) Software: Software providers also hardly made any effort to draw attention to themselves 

in the marketplace through their range of technical solutions for communicating with 

stakeholders. Our state-of-the-art analysis of software products showed that SAP with 

SEM SRM (Stakeholder Relationship Management) has gained a head start in comparison 

with competitors. However, the product has insufficiencies, both with regard to ready-

made, stakeholder oriented information packs (including information duties) and with 

regard to inquiry processing. In the event of a disaster, managers are left to themselves.  

 The Software providers in the field of e-mail management with their ready-made building 

blocks of text merely geared themselves towards customers and preferred to compose 

formulaic expressions of greetings or thanks rather than polished, model answers which 

have to be expedited without delay in times of crisis.  

 Although software for personalization is widely offered on the market, companies sel-

dom put it into practice due to undeveloped automation levels and inadequate integration 

capabilities. 
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5 Knowledge-based Stakeholder Information Systems 

5.1 Objectives  

SIS aims at delivering relevant information at the right time, in adequate form and via proper 

electronic channels. It addresses specific groups and individuals, not the entire public. We regard 

SIS as a part of a strategic information system that is predominantly but not exclusively situated 

at the level of top management. This implies integration both with operative information proces-

sing and with information databases for planning and control. It becomes the centralized ‘infor-

mation hub’ connecting a firm to its environment.  

 

5.2 Types  

Essentially, we distinguish four types of SIS: 

a) In order to influence stakeholders and to canvass them whilst not appearing too forceful, an 

active sort of information system seems to be more powerful. An ‘active SIS’ is illustrated in 

Figure 3.  

 
Figure 3: ‘Active SIS-tower’ 
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 For example, business journalists are actively notified rapidly about results of product tests or 

about a disaster in a factory via individualized e-mail or portals. Additionally, a company 

could ask selected stakeholders (e.g. key customers, financial analysts) their advice 

concerning next company decisions.  

b)  An elementary type could be a ‘passive SIS’. It may give the addressee the possibility to 

access defined stored data. We will not concentrate of this form because it is very similar to a 

conventional information system.  

c) A ‘reactive SIS’ could be characterized so that a stakeholder who sends his inquiries via the 

net to a company receives a context-adjusted answer.  

d) Communication via discussions forums and blogs could be integrated into an ‘interactive 

SIS’. 

 

5.3 Reference Information Models as a Key Feature 

There are many ways of establishing information requirements, ranging from a direct approach to 

the user, to analysis of the documents they use. Results obtained in this way can however be 

problematic if only subjective needs are noted, i.e. subjective information requirements, and 

future developments not sufficiently taken into consideration. In order to avoid these 

disadvantages in SIS prototype development or in the design of the AIDAR-System, we pro-

ceeded analytically: in a first step to put together the factors influencing the stakeholders' 

information requirements, e.g., industry or triggers. Only then could we derive the objective 

information requirements. By basing our research on case studies, newspaper articles, 

questionnaires, news items, reports of success from industry and scientific publications we 
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assured practicability in our approach. The inductive case-based method of proceeding was 

complemented by deductive-analytic analyses.  

The results were summarized in the following reference information models, i.e. situated-oriented 

and individualized information models: ‘intelligent checklists’ of information requirements and 

their data sources as well as pre-formulated canned text passages. This ‘business content’ (see 

section 6) comprises, for example, more than 19 industries and several different stages of a 

company’s life cycle. The ‘intelligent checklists’ are stored in the knowledge base of the AIDAR-

System as well as in an SIS at a company.  

Such electronic ‘information catalogs’ could serve as an aid to companies because they represent 

a systematic solution for the development of announcements, as well as content on portals and in 

messages - during and after disasters. That helps companies not only to communicate systemati-

cally with their stakeholders but also to react properly in specific situations with targeted 

communication. Top managers get valuable support to find the right formulations in the hectic 

situation of a crisis; IT-experts get guidance to publish the precise content. Thus, it became clear 

that an SIS has much more ‘intelligence’ and operates more quickly than a conventional content 

management system, which is used most often simply to inform the general public and lacks the 

more sophisticated adaptability of an SIS. 

In order to maintain an SIS at a state-of-the-art level, it is quite conceivable to mandate an 

external knowledge engineer. Here, ‘information’ is regarded as a product. The delivery of meta-

data, such as information requirements or messages, is - in analogy to industrial logistics - 

possible in several ways: ship-to-stock, ship-to-line, line-to-line, or even vendor managed inven-

tory.  



 

14 

6 Framework 

6.1 Overview 

As a foundation for our SIS design, we developed several theoretical frameworks which structure 

the determinants of stakeholders’ information requirements. With the following conception we 

analytically derived situation-oriented, role-based, and personalized information requirements for 

several hundred addressees and situations. In a second step, the results were discussed with 

experts. The order of these two steps is essential.  

In principle, there are five logical components to SIS development (see Figure 4).  

 

Stakeholder1

Triggers = f (Industry, business type, location, ...)2

Business content = f (Trigger, role)3

Display format = f (Stereotype)4

Distribution channel = f (Situation, position)5

Stakeholder1

Triggers = f (Industry, business type, location, ...)2

Business content = f (Trigger, role)3

Display format = f (Stereotype)4

Distribution channel = f (Situation, position)5
 

Figure 4: Analytical Framework (simplified) 

 

First of all we have to define the stakeholder . The information delivery is stimulated by 

triggers . Triggers are distinguishable inter alia by industry, business type, and location of the 

company. The users bespoke objective information requirements, i.e. “business content” ,  can 

then be deduced from the triggers and the respective role of the stakeholder. The spectrum of 

decision, task and expectations is what determines which role the user will occupy. Then, these 

requirements are adjusted to personal likes and dislikes. Results take form in different display 
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formats . The basis is the stereotype approach. The distribution of the proffered information 

finally arrives through a variety of channels , for example, when suitable, by text message.  

In the following, we outline some key elements of the framework. It becomes clear how essential 

it is to classify triggers, roles, and industries for an effective personalization of content.  

 

6.2 Stakeholder 

The very first step involves classifying stakeholders. Throughout the time of our period of studies 

it was possible to group the numerous stakeholders into six types: customer, employees, 

suppliers, shareholders, and debt holders, as well as environment including journalists, 

politicians, and key civil servants. The application of role models helps to describe stakeholders’ 

closer. Hence, each type may be differentiated in about 20 roles (e.g. component supplier, heads 

of regulatory agencies or voluntary organization). Thus, we came up with around 120 roles. Some 

of those are regarded as salient in ‘normal times’ but crucial in times of disasters. 

 

6.3 Triggers 

In the case of SIS our special attention lands on those circumstances which trigger the active 

delivery of information. Here it is a question of setting Event-Condition-Action-Rules so that the 

system can react independently to new situations with defined actions. We can take their origin - 

either internal or external - as a starting point for the classification of such events. A further 

refinement considers typologies which describe the environment of a company. 

Among the triggers are those, which occur unexpectedly and contain the hidden potential to 

influence the industry either positively or negatively by attacking financial strength, damaging the 
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company’s reputation or drawing in their environment in sympathy. They can originate either 

within the company or come in from the outside world. Each item could have several attributes, 

such as impact, duration, or geographical scope. For example, Chernobyl and its irreversible 

chain of disruptions had clearly a global impact. 

The following Figure 5 shows a typology or crisis/disaster-triggering events. 

 

Examples of negative events:

Company 
sphere

Environ-
mental 
sphere

Technique

Human

Technology

Economy

Politics

Ecology

Legislation

Social
environment

Products

Utilities

Market

Company

Nature

Laws, judgments

Regulations

Strategy

Operations

Structural policy

Foreign trade

Fiscal policy

Faults (fire, contamination, collapse, hazards), accidents, 
cost explosion

Material defect (safety defect, envenomation, callback, 
handling error), patent claim, sales of dangerous goods

New competitor, plunged market penetration,
Market changes, danger of takeover, slump in sales, 
product ban, increase in raw, rising raw material prices, 
delisting, insolvency, negative positive quarterly reports, 
no dividend payout

Interest variation, strike of partnership, political riots, 
insolvency of a supplier, over-indebtedness of a customer, 
product tampering

Patent loss, obstacles getting trade marks, 
intensification of industry standards, nuclear explosion

Earthquake, drought, celestial body, hurricanes, 
volcanoes, cyclones, flood, tsunami, forest fire, 
epidemics, pandemics, famine, avalanches, tornado, 
limnic eruption, sinkhole

Protests (call for boycotts, environmental actions), 
terrorism (hostage taking), sabotage, canards (libel and 
slander), denominations, rumors, civil disorder, power 
outrage (vandalism, looting)

Rigorous pollution acts, anti-dumping-charges

Action for trespass of consumers

Incorrect market analyses, insufficient forecasting of life-
cycle stages, excessive indebtedness, wrong locations of 
factories/warehouses, incorrect service level objectives, 
missing measures regarding hedging, balance sheet 
fraud, swindling subsidies, embezzlement

Relocations, strike, lockout, layoffs, workplace violence, 
building collapses, nonfeasance, insufficient controlling 
system

Cancellation of subsidies, regulation of markets

Embargo, trade barriers, import restrictions

Increase of taxes, tolls, technical requirements, 
reductions of subsidies

Origin
of

events

Tactic

Excessive inventory, loss of major contracts, wrong 
settings of lot sizes, enormous lost demand, insufficient 
shipping methods, exorbitant idle capacities, closing of a 
plant, bullwhip effect, corrupt sourcing organizations, 
bankruptcy of outsourcing partner, defalcation

 
Figure 5: ‘Event tree’ 
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Triggers during disasters are influenced by the location of the company. It is not only the 

particular production facility but also the sites of its partners in the supply net that need 

consideration in an SIS. Certain areas in the United States are prone to earthquakes (e.g. Rocky 

Mountains, West Coast), tornadoes or hurricanes. For examples, plants located in Shaver’s Fork 

River’s are exposed to a 1% likelihood of two-to six-foot flooding once a year. Other areas are 

prone to industrial hazards. The U.S. Environmental Protection Agency has identified more than 

100 production facilities of chemical companies, each of which threatens more than one million 

residents within 25 miles. Thus, the utilization of geographical information helps predict informa-

tion requirements.  

Notably, the objective of a knowledge-based SIS is not to provide business content for every 

imaginable event. Especially important are those that occur frequently and are typical in a 

specific industry (80/20-rule). Consequently, we did not cover tsunamis and celestial bodies for a 

long time. However, recent examples show that it makes sense not only to fulfill the Pareto 

principle but also to tackle the next 10%. 

 

6.4 Display Format 

Our work is based on the stereotype approach of Rich (1979). She argues that facts about people 

are not statistically independent and can be clustered into groups that frequently co-occur. So the 

way to build a complete profile is to assign a whole set of characteristics to a user as soon as 

certain triggers arise. We are presently substantiating this theory, focusing on stereotypes of 

stakeholders. 
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6.5 Distribution Channel 

The position (location) gives a closer description of the stakeholder. For example, heavy goods 

vehicles and haul trucks are often outfitted with devices which communicate via the SMS (Short 

Message Service) channel with the central office. The attention value of a newly arrived SMS is 

high, particularly with disasters where location plays a big role, for example, the concentration of 

poisonous vapors. 

A long-term aim might be to grasp the emotional situation of the user more accurately. In order to 

demonstrate appropriate levels of compassion, concern, and empathy, the SIS contents could be 

adapted, depending on whether the user is under stress, is short of time, or is emotionally affected 

by a disaster (e.g., because a relative is missing in a flood). As a first rough guide the stress levels 

can be checked by formulations of stakeholder inquiries, furthermore, by the shakiness of the 

mouse movements or by the increased number of typing errors.  

 

6.6 Business Content 

A prerequisite for improving the relationship with stakeholders is choosing the ‘right words’ 

which could be delicate, especially when clarification, excuse, justification, or repentance is 

needed. The reason we offer this systematic collection of triggers and pre-formulated news text 

modules is so that, for example, in disaster situations e-mails and newsletters can be dispatched 

swiftly to those affected, like journalists or investors. Hence SIS tries to close perception gaps, 

e.g. of shareholder, financial analysts, banks, rating analysts with appropriate communication -

measures. If during recovery any measurement plans are not efficiently communicated, the share 

price may never recover. 
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6.6.1 Information Categories 

The information requirement of stakeholders is considerably influenced by which decisions have 

to be made and which tasks have to be completed (see Figure 3). Hence we provide the relevant 

‘information catalog’. Figure 6 illustrates information requirements for the trigger ‘flood’. 

 

Selected information categories

Flooded production plant

Construction features (gullies, levee, pumping stations, measures 
against soil erosion), coordinated actions, total square footage, number 
of employers, number of inches of water on the floor, customer on-time 
delivery, manufacturing philosophy, contaminations, opinions of 
climatologists, ...

Changes in orders, cancellation of orders, ...SupplierSupplier

Consequences for the workforce (measurements in regard to work 
processes,  changes in income, dismissals, shut down of production 
facilities), planned cleanings and repairs, aid program for victims, ...

EmployeeEmployee

Missing capacities, product availability, alternative delivery dates, 
delivery resumption, ...

Structure of customer base, loss of inventory, denials, market size, 
availability of mitigation system, financial reserves, time need for 
recovery, affected car models, profitability of the plant, ...

Estimated damage of equipment (machines, robots), development of
share price, credit rating, deviation of  target figures and of profit 
expectation, financial reserves, insurances, production set back, ...

General General 
PublicPublic

CustomerCustomer

ShareholderShareholder

Debt holderDebt holder

Stakeholder

Trigger

 
Figure 6: Selected Information Requirements (Example) 

 

6.6.2 Message 

Already before the tragic series of floods in the USA (New Orleans) and in East Germany 

(‘Hundred Year Flood’) we had chosen this catalyst as one of our examples (see Figure 7). It is 

typical of certain regions and shows the delicate nature of supply chains, especially those which 
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are based on factory sites which have evolved historically. A car manufacturer can be almost 

certain to get negative comments from investors in a crisis of this kind. Analysts are interested in 

the state of the machines or also the compensation settlements.  

 

Current Status of the Flood in Production Facility

1. Situation
The situation has not been stabilized in the production facility. Stocks of ___ increase the risk of 
chemical contamination because they were not being stored in safe places. Thus, they present a danger 
to local population. Around ___ could have found their way into the ___ river. 
___ employers lost their homes. Within ___ hours of the flood, ___ set up a shelter at ___. So far, ___
people died and more than ___ people were evacuated from the factory.

2. Measurements
Currently, about ___ members of the ___ help with recovery work. ___ crisis situation specialists 
examine the plant. The flood also polluted the town's drinking water. Residents were told to boil it. The 
location of the plant has never been a target of any criticism by environmental groups such as ___.

3. Cause
Heavy rainfall on ___ created dangerous situations throughout the ___ area and led to flash flooding 
across ___. Within ___ hours a nearby dam collapsed. Up to ___ inch of rain fall on the area by noon.

4. Consequences for the company
The cost of the damages is primarily estimated between ___ and ___ hundred million dollar. The 
damage will set production back at least ___ weeks. The company had suffered lost production of about 
___ vehicles. The shutdown of ___ is a significant hit to the regional economy. The manufacturer has 
___ % of the total town’s work force. 

SupplierSupplier

EmployeeEmployee

CustomerCustomer

ShareholderShareholder

Debt holderDebt holder

Raw text/cloze

General General 
PublicPublic

Stakeholder

 
Figure 7: Pre-fabricated Message (Example for Residents)  

 

7 Leitstand Concept as Implementation Guideline 

Because the variety of communication relations in huge companies and the limited resources of 

small and mid-sized companies, it is important to address the logistics tasks of the information 

system. Lessons learned from practice show that full automation is the highest priority for 

engineering experts, eminently desirable, but not always practicable, especially if cost-effective-

ness is not given. The ‘final cognitive function’ is better dealt with by a human. To introduce the 

personal approach into an SIS is simply not effective. If that were the case, an IT specialist would 
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have to set up every individual portal and every message, or answer or forward every electronic 

inquiry 

The question of the appropriate level of automation has long occupied a central place in produc-

tion control. In the meantime the introduction of “The Leitstand” (Adelsberger and Kanet, 1991) 

for production planning and scheduling within Computer-Integrated Manufacturing has proved its 

worth. On the one hand the Leitstand disrupts the automatic information dissemination between 

components of the PPS-System from the primary requirement planning to production execution. 

A Leitstand is necessary, because centralized systems cannot react in an event-based-fashion to 

the requirements of the production. On the other hand, a Leitstand is the starting point of 

automatic fine-tuning. It provides optical displays, and powerful decision support and knowledge-

based systems. 

The Leitstand-concept could be transferred to SIS. An SIS-Leitstand could hold meta-data-

repositories regarding information requirements and data resources as well as method-repositories 

regarding information filtering. This helps to release the Leitstand-personnel from routine tasks. 

Nevertheless, it can intervene at any time in the information logistics process. 

Companies often consult free-lancers or even service companies when it is a matter of leveling 

out capacity peaks. This can be the picture in particular when, in crisis periods, several thousand 

E-mails are received within an hour. An SIS then has to adapt interfaces to previous knowledge 

and culture of their users working in web call centers, say, in India or China. 
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8 Examples 

In this paper we outline two examples of an Active SIS and a Reactive SIS. In order that the SIS-

Leitstand could be also used by an IT-layman, the components should be intuitively under-

standable. A continuum of possible implementations is described in Stößlein (2006). There, the 

system functionalities are explained from four views: the perspective of a knowledge engineer, 

the management, the Leitstand-personnel, and the stakeholders. 

We realized the SIS with an evolutionary prototype implementing software components of high 

granularity - preferably from Microsoft. As inference machine for the expert system we 

integrated the “Amzi! Prolog & Logic Server”. Furthermore, the AIDAR system is connected to 

several programs, e.g., to the data mining repository of WEKA (Waikato Environment for Know-

ledge Analysis) which was developed at the University Waikato (New Zealand), and the “Delta-

Master” (Bissantz & Company GmbH) and “Powerplay” (Cognos, Inc.). For the purpose of text 

mining we used the language data base of the University of Leipzig (Germany). 

 

8.1 Active SIS 

8.1.1 Basic Functionality 

The way an SIS works after a trigger event can be seen from the following example (see Figure 

8): An airport calls up an emergency, e.g. due to heavy snowfall or terror warning. This is the 

trigger which occasions the SIS-Leitstand of an airline to gather internal and external data. It 

retrieves from the internal files product and user data and from the outside weather forecasts or 

security measures offered by the government. Then a message is prepared and sent to the 

stakeholders in question, e.g. customers, employees and shareholder. 
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As one application in our projects, the SIS gives in this situation a customer, who is on the high-

way to the airport, the choice either to head for another airport or for a nearby hotel, were a room 

could be automatically booked for the flight at the next day. Therefore, we enriched the data base 

with external information, such as GPRS-position data of the customer’s mobile, traffic jam data 

and MS outlook calendar data.  

 

Internal dataInternal data

Passenger list, flight schedules
user preferences, …

External data External data 

Weather data, escalation level,
user location, traffic maps, …

Raw text/cloze 

Excuse, suggestions

SIS-Leitstand

Trigger

!
Trigger

!!

 
Figure 8: Functionality of an Active SIS 

 

 

8.1.2 Perspective of the Leitstand-personnel 

The „message-generator” after selection of several specific parameters,  proposes relevant text 

passages in regard to the specific situation (e.g. flood ) (see Figure 9). Because the industry 

(airport) is already known by the system, it is not necessary to re-type these details. Now the 

system proposes relevant stakeholders . The number of recipients can be narrowed by further 

attributes  if necessary, while specific roles, positions (top-management) or persons can be 
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filtered. Finally, the SIS-Leitstand offers pre-formulated elements: headlines , information 

requirements  and canned text passages . The Leitstand-personnel is able to edit the raw 

text/cloze , to change the sequence of the passages  and to call up further aids . For 

example, it can check, whether a news agency has already reported the event („newsticker-

function”). The message could be distributed by e-mail or displayed as a pop-up window 11 . 

While a „teaser-e-mail” consists only of the headlines (displayed as a link), a „webzine-e-mail” 

consists of the whole text. If the system knows that a stakeholder prefers to receive personal calls 

rather than electronic messages, the message is distributed to an employee in a call-center. 
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Figure 9: Message Generator  
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8.2 Reactive SIS 

8.2.1 Basic Functionality 

How, with the aid of a computer assisted expert system, arriving e-mails are processed, goes back 

to Schumann (1986). In order to code the e-mails according to a predefined ordering scheme, the 

rules had to be defined manually. This procedure has in the mean time been improved by 

approaches which automatically generate rules (Sebastini, 2002), the basis of which are text 

mining techniques. 

In a project we showed how the e-mail management could be partially automated. The starting 

point was the inquiry coming in via the internet being answered by staff. Previously they place 

the incoming e-mails in electronic postboxes. One of the problems was that the ‘miscellaneous 

box’ would end up with about 20% of the post which led to long delays in answering and thus 

unsatisfied stakeholders. Furthermore, the system responded only with standard sentences 

without addressing any personal preferences in detail. 

The way the system worked can be described in four phases (see Figure 10). To begin with, it is 

necessary for a knowledge engineer to set up the system. For this s/he makes available sample 

passages for each class of communication, e.g., flood  (see classification of trigger in section 

6.3). The system automatically induces rules from appropriate texts and stores them . The 

knowledge generated is thus adapted into the classification phase. An unknown inquiry  is 

allotted to a class for which the SIS Leitstand already has a suitable answer model .  
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aa
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Phase 4:
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Preparing

Knowledge
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44
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Figure 10: Functionality of the SIS-Component ‘Editing of Inquiries’ 

 

We evaluated the prototype with more than 11,000 anonymous inquiries. Keywords of the 

implementation were, for example, term frequency inverse document frequency weights and the 

Bose Chaudhuri Hocquenghem (e.g., see Lin and Costello, 2004) matrix. 

 

8.2.2 Perspective of the Leitstand-personnel 

The Leitstand-staff member sees on his portal the stakeholders’ inquiries needing to be processed 

 which have already been assigned to a class (see Figure 11). The system could classify the 

stakeholder, e.g., according to customer value . From this incoming e-mail the system extracts 

text elements (e.g. names) thereby saving the member of staff time filling up client contact forms 

. After a grammatical and semantic analysis of the request, the SIS proposes several reply 

elements , courtesies and gestures of goodwill . 
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Mike, your personal overview of incoming inquiries:

Flood >> show9Flood >> show9
Recall (Engine) >> show1Recall (Engine) >> show1
Locations >> show1Locations >> show1
Speech of the CEO (Apr 2) >> show2Speech of the CEO (Apr 2) >> show2
Estimated Damage >> show4Estimated Damage >> show4
Corporate Strategy >> show4Corporate Strategy >> show4

Topics                          Number of E-Mails

You have 21 inquiries in 6 topics.

Select inquiry

You have 21 inquiries in 6 topics.

Select inquiry

Name                   E-Mail                 Date                   Due to   

Reimer     Tech    reimer@rr.com 2006-06-01         2006-06-02
8:33 PM              7:00 AM

Loddar Matt    ich@train.com 2006-06-01         2006-06-02
8:12 PM              7:00 AM

Leitstand Menu

Communicator

11

forward

Pacifier

Current Inquiry

Mike, edit your answer:

1. Date
2. Topic
3. S Name
4. F Name

2006-06-01   8:12 PM
Flood
Loddar
Matt

5. E-Mail ich@train.com

Message

Select Raw Text / Cloze

Situation Causes Measurements

Gestures of goodwill / attachments

Hi there!

I just heard in the Cincy news that your production plant stored 
some UJM667 chemicals which are contaminating our Ohio river. I 
hate that. Can u tell me sth about your flood prevention facts? Do 
you think our tap water is still pure? Probably not???

Thanx for reading and pls answer

Thank you for your inquiry about the consequences of the flood. We 
understand how you feel in the current situation. 

Since 2 PM about ___ members of the ___ help with recovery work.
___ crisis situation specialists examine the plant. 

We regret to inform you that the flood polluted the drinking water 
of our community. Therefore, we would recommend you to boil the 
water in the next three days. Sorry for any inconvenience. However

Disaster Prevention Facts (pdf)
How to Boil Water (pdf)
Gift Card ($10)

send answer

Processing time:

33

44

Classification

2. Customer V low
1. Type Resident (90 %)

within 2 miles

22

4. Location
3. Shareholder V middle (> $40,000)

Figure 11: Editing Pre-Fabricated Clozes  

 

9 Conclusion 
Companies operating in industries that are especially prone to crises and disasters respectively are 

confronted with considerable requirements of corporate communication. The concentration of 

competencies on a few products or process technologies (see Perrow, 1999) is accompanied by 

the undesirable side effect of higher risk exposure in times of crisis. Furthermore, global supply 

chains increase uncertainties, and thus the risk of disruptions, crisis and disasters. Therefore, we 

have discovered a tremendous demand from the strategic management perspective for an adaptive 

SIS-Leitstand with situation-oriented and individualized reference information models which will 

serve as a valuable instrument to communicate systematically to stakeholders and preserve share-
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holder value.  

The results of our research project serve as a first step neither to under supply nor over supply in-

formation on the web, but to allot just the right amount. Not only small or medium sized bu-

sinesses would appreciate the ability to access tailor-made information and formula texts with a 

click. Meaningful automation of the information logistics could help supply chain managers and 

even top-managers save time and stress. 

In disaster management the integration of two domains plays a big role, in particular supply chain 

management and business information science. The field of business information systems can 

offer support in disaster communication by linking instruments of artificial intelligence, reference 

modeling (e.g. situation models, role concept) and user modeling - while improving the cost-

benefit ratio of information logistics and fostering company value.  
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