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ABSTRACT

The Internet plays a crucial role in the commurnaastrategy
of organizations. However, information is oftentdizuted at
the “wrong” time and does not always satisfy thetipalar

requirements of key customers, suppliers, govertsnehare-
holders or financial analysts. Serious mistakeshinigt only
create negative sequela, for example, stakeholdemsain

unsatisfied, downgrade their opinions about prosluand
companies, and subsequently make ‘wrong’ decisi@ush
mistakes could also have tremendous effects onptimeary

objectives of an enterprise, e.g., the reputatidfess and sub-
sequently the share price plunges. In this papepmsent how
companies can take advantage of actively providargeted
information with a knowledge-based Stakeholder rimtion

Leitstand (information planning and control centdt)helps
executives stabilize relationships with key cust@mngour-

nalists, politicians, investors, and assists immng trust and
enhancing reputation, especially in times of rigkagions. We
focus on the design phase of the system, and peopuat
current decision support systems could be enrichgéth

“business content”, i.e. predefined situation-aiéeinand indi-
vidualized information categories and messages.

Keywords: risk management, expert systems, information

filtering, stakeholder information systems, usedelng, Leit-
stand.

1. INTRODUCTION

The well-known examples of the Exxon Valdez oilllspi the
Challenger space shuttle explosion illustrate horitical
situations were made even worse when top managersod
meet information requirements of stakeholders piegsons and
institutions who either influence the company’sfpenance or
are influenced by it [1]; examples are key cust@nsuppliers,
employees, journalists, government officials, inoes rating
agencies, and financial analysts.
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A more recent example is the collapse of Bear Bgeahich
shows how market rumors, here about a cash crwachdgrive
even a well-established company out of businesinviays.
Independent from the nature of the rumors, thera &gni-
ficant demand to respond to those and other “eVenith
highly automated individualized information systesitiated
at a top management level. Once such instrumenthes
knowledge-based Stakeholder Information System hwigian
mitigate reputational risks and increase stakehsldeust (see
section 5 for details). The advantage is that ios¢hcrises
situations, personalized e-mails, for example, lmaudispatched
swiftly to those affected, like journalists, keystomers, finan-
cial analysts, or members of the directors’ board.

In such moments of crises, stakeholders often vecéhe
‘wrong' information in the 'wrong' dose at the mgbtime to
the 'wrong' addressee and in the 'wrong' displapdt. Unless
managers publish prompt information, they run tisl that
news reporters misinterpret the crisis. The absehdeforma-
tion has an even worse effect.

Although companies are enhancing their communinagftorts
in general and, for example, are re-launching aagoweb-
sites specifically to better convey these objestivee observe,
however, that companies are often not well prepdoedisk
communication to stakeholders. This is based orewvaluation
(since 2001 more than 1,200 communication cased)oof
companies reacted in risk situations on their websin Ger-
man, English and Chinese speaking countries (skmngth [5,

6]).

While remedying the physical and financial flow ithgr critical
situations, managers and employees may not havextey of
time to provide information to interested partiesni scratch.
Consequently, it is invaluable to have wisely fotated
formula texts, images, and data sources at thgfrodal which
are at the core of knowledge-based Stakeholdernation
Systems (SIS). Figure 1 illustrates an Active Sthat tdis-
seminates information from the firm to its envircemh
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Figure 1. Active Stakeholder Information Systems

Approaches to advance stakeholder communicatione ha
scarcely been given any serious consideration seareh re-
sulting in a considerable scientific gap in the rtygping field

of strategic management and business informatistes)s.

2. DEMAND PULL AND TECHNOLOGY PUSH

From the strategic management perspective, SISviaumble
instrument both to detect critical problems andiésswhich
could lead to crisis situations and to communicsgstema-
tically to stakeholders and to preserve sharehaoldiere. Major
factors contributing to the demand pull includee(B&gure 2):

1) Contribution to shareholder value: The demamnitifpr SIS
is triggered, for instance, by the positive relasioip bet-
ween a company’s value and its reputation. Evideéoce
this is found in responses to questionnaires, #imal and
empirical models, as well as event studies (seke taiih
more than 60 citations in [7]). According to a sty the
Economist Intelligence Unit, organizations regaegputa-
tional risk as the greatest threat to their maviaite [8].

2) Situation-oriented and individualized inforneatidemands:
Stakeholders set high standards for the provisioimfor-
mation. For instance, shareholders demand ‘timdhierad
disclosure’ [9]. Evidence for the extent of thestimation
demands is shown by the willingness of Internefesarto
pay for tailor-made content [10].

3) Legal information duties: Companies have tol ddth a
world of increasing reporting obligations (ComptanMa-
nagement, Sarbanes Oxley Act, etc.). Recently,Eine-
pean Union has passed several laws to tighten tegalre-
ments for risk management systems.

4) Crisis/Disaster communication: Recent crisi® da fire,
contaminated food, earthquakes (e.g., China), dmal t
credit-market failure demonstrate that even mutidmel
companies are not well prepared. The lack of plagnifior
crisis communication is shown, e.g., in the studiefl1]
and [12], and is emphasized by a panel of experts, (at
the National Center for Food, Protection and Defgfik3].

5) Rationalization: Improving the process of imf@tion

logistics brings about the possibility to strearalprocesses
in the area of middle and upper management. Onér&is
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a major German stock listed company originated ftbm
spokesman of the board of directors after finding lwow
much time he spent on the phone with stakeholders.
Especially in times of crisis, top-managers repdigthave

to respond to similar questions, such as Bob Muathgr

the Utah Mine Collapse in August 2007 to CNN repiat
investors, and families of the victims.

Demand pull Technology push
Contribution to shareholder value

Internet, “Web 2.0
Situation-oriented and individualized

Stakeholder

Information
information demands

Systems Personalization methods,

Legal information duties 1) user modelling

Crisis/Disaster communication

Information filtering
Rationalization

Figure 2. Contributing Factors to the Importanc&ts8

With the demand pull for such systems, a technolpggh

comes along which is primarily derived from the emmtet.

Rumors and bad news can easily spread in the “Web 2
environment. Further, keywords represent the ubigsi

availability of information and the high media pea&on.

There are also many information technology-relatetils like

Business Information Warehouses as well as theressgin

user modeling and methods of information filtering.

3. RESEARCH OBJECTIVES AND FOUNDATION

Many of the outlined ideas in the paper are resaftghe
research project AIDAR at the Bavarian ResearchtéSefor
Knowledge-based Systems (FORWISS), Germany. The
research center developed advanced software afiqfisaon

the basis of artificial intelligence and expertteyss respecti-
vely. We extended our research to the Universitypafton,
Ohio (USA), Nanjing University and Jilin Universi{Zhina).

While improving the information logistics to stakdtters, we
tried to find answers to: What factors influence thformation
requirements of stakeholders? What “business ctntno

stakeholders need for their expectations, decishonstasks in
different situations? What are requirements, fumatlities and
system components for knowledge-based SIS? Oumaiig
research objective was to design an instrumentctwhnables
companies to build up their own Stakeholder Infdioma
Leitstand.

Our vision is that electronic stakeholder relatiomsgeneral,

and responses in risk situations in specific, amasilerably
enhanced with information systems which (semi-)anatiically

adapt to situations, roles and persons. Such emystn reduce
the information overload of stakeholders, lead &itdy and
faster decisions, and lessen reputational corpaisits while

closing perception gaps, e.g., of shareholders.
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While solving real-world problems with scientificetihods de-
rived from various disciplines, our work is based several
theories and concepts - mainly from the followiregrghins (see
at length [7]).

1) Management Science: contingency theory (elgt, 15]),
stakeholder theory [1], role modeling (e.g., [18])1Leit-
stand concepts [18], risk communication [19, 2@, 21

2) Information Science: selective disseminatiomédrmation
(e.g., [22]), Active Management Information Systdi@3],
expert systems, user modeling, and personalization.

In terms of methodology, we combine a multimethodadal
approach which is particularly valuable for the elepment for
innovative information systems (see [24] for defaivith the
paradigm “research through prototyping” - a methivat has a
long successful history in the German research aamitynin
business information science. In addition, we hHasen begun
testing new theories with empirical studies.

4. STATE-OF-THE-ART

In the following, we outline pertinent results of sudy
examining the state-of-the-art in SIS concerningtent as well
as technology (see at length [6, 7]).

Literature Review

To our knowledge, a comprehensive study, whichesyatic-
cally investigates objective information requiretserfor all
stakeholders from a top management perspectivendtaseen
pursued. Nevertheless, there are many ways ofidgriafor-
mation requirements, ranging from a direct approtxhhe
user, to analysis of the documents they use. Reshttined in
this way can however be problematic if only subjecheeds
are noted, i.e. subjective information requiremeats future
developments not sufficiently taken into consideratin order
to avoid these disadvantages in the design of I8¢ & pro-
ceeded analytically by developing several theoaétfcame-
works (see details in section 6). Presumably, dube lack of
low hanging fruits, the analytical method is vergldom
applied in information science. For the developmanft
Management Information Systems, a notable apptinatould
be found at [25] from four decades ago.

Corporate Communication on the Internet
Businesses are insufficiently aware of the postisl of
differentiation in stakeholder communication:

Information filtering: Small to medium businesses,
as well as large businesses, rarely direct théarimet presence
to addressees. A special need for action becarae wieen the
need for information and inquiry-processing becawident. In
particular, small companies often get easily oveiwied with
the multitude of legal information duties. A studigcussed by
[26] revealed only very few websites that fulfiélgal require-
ments.
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Reaction time: Above all, in times of risk situations,
there was frequently a lack of timely disseminatdrinforma-
tion. News reached the recipients too late or hatla

Electronic channels:An approach via individualized
newsletters is very rare. An exception is Schermg@;erman
pharmaceutical company. There, the user has trsljidy not
only to leave his e-mail-address but also to spettiéir rela-
tionship in regard to the company. Schering distigiges
several stakeholders: Private shareholder, institat investor,
analyst, patient, journalist, student and “othektwever, the
content of the messages is not tailored to thepieris. We
also studied, by using pseudonyms, how companateg to
online inquiries, e.g., during a huge fire at atdag dealing
with natural rubber. Residents were called uporh viétud-
speakers to shut doors and windows. Our questigardeng
possible dangers imposed by this event is typittalwas
sparsely answered (54 hours later) with a brieffination that
the burned rubber decomposed into harmless saressence,
companies respond only with standard sentencesoutith
addressing any personal preferences in detail.

Software Products

Solutions for situation-oriented and individualizshkeholder
information distribution are rare. However, SAP lwiSEM

SRM (Strategic Enterprise Management Stakeholdéatigp-

ship Management) has gained a jump start in cosmatio its
competitors. Nevertheless, the product has inseff@es, both
with regard to ready-made, stakeholder-orientednless con-
tent and with regard to inquiry processing. Sofewvproviders
in the field of e-mail management with their readgede text
elements merely geared themselves towards custoarets
preferred to compose formulaic expressions of grgstor

thanks rather than polished, model answers whicke @ be

expedited without delay in times of risk situations

Although software for personalization is widely erid in the
market, companies seldom put this into practicetduendeve-
loped automation levels and inadequate integratéabilities.

5. KNOWLEDGE-BASED STAKEHOLDER
INFORMATION LEITSTAND

Objectives

SIS aims at delivering relevant information at thmight’
moment to individuals and groups, not the wholelipuh ge-
neral. It influences stakeholders and canvasses tilgile not
appearing too forceful. Notably, the objective ¢§3s not to
substitute personal communication of top managéts stake-
holders. Rather it supports to build up and esthbfstake-
holder relations” with electronic media.

Types

Essentially, we distinguish five types of SIS. Aative SIS

seems to be powerful (refer back to Figure 1),, dagsiness
journalists and financial analysts are systemdgicadtified in

rapid response to product recalls via individualize-mails.
Adjusting information and display of a portal, faxample even
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during an Internet session, is the task ofAglaptive SIS A
Reactive SIS could be characterized so that a stakeholder who
sends his inquiries via the net to a company resea/context-
adjusted answer. Communication via discussiongiieriblogs
and communities could be integrated intolateractive IS A
Passive SIS may give the addressee the possibility to access
defined stored data.

Leitstand Concept

The question of the appropriate level of automatias long
occupied a central place in operations managenrahteape-
cially in production control. The introduction of“keitstand”

(from German, loosely translated as a control cgrite pro-

duction planning and scheduling within Computeegrated
Manufacturing has proved its worth [18]. (The tenas been
adopted in English publications since the late £98@ dis-

rupts the automatic information dissemination betmwveom-

ponents of the PPS-System from the primary requérgmlan-

ning to production execution. A Leitstand is neeegsbecause
centralized systems cannot react in an event-biasiibn to

the requirements of the production. Moreover, adtand is
also the starting point of automatic fine-tuningsuicceeds by
enriching optical displays through powerful dedisisupport
systems including knowledge-based systems. Thdsjiduals

and computers jointly work on achieving their conrmassign-
ments.

The Leitstand-concept could be transferred to 81iS.not just
a Management Cockpit but more. The SIS-Leitstanttisho
meta-data-repositories, e.g., regarding informati@uuire-
ments and data resources for risk situations, #sawenethod-
repositories regarding information filtering. Theitstand also
provides the ‘right’ dose for automation. While g@mnel are
released from routine tasks, it can intervene gttame in the
information logistics process.

Knowledge Base

A prerequisite for fostering the relationships takeholders on
the Internet is choosing concisely the ‘right wondkich could
be delicate and succinct, especially when clatifice excuse,
justification, or repentance is needed. The “bussreontent” is
stored in a knowledge base which comprises not iofidyma-
tion requirements for various stakeholders in dfgetistances
and moments but also clozes texts, images, and stataces
(internal and external).

Scientifically derived ‘information catalogs’ in ¢hform of

“intelligent checklists” help companies not only wm-

municate systematically with their stakeholderst blso to

react properly in crisis situations with targetesntnunication.

Top-managers get valuable support to find the rightula-

tions in chaotic situations; communication officeget gui-

dance to publish the precise content. Thus, it imesoclear that
a knowledge-based SIS has much more ‘intelligeticeh a

conventional CMS (Content Management System), wiiéch
used most often simply to inform the general publhcl lacks
more sophisticated capabilities.
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Deriving Business Content:In order to analytically
derive objective stakeholders’ information requiesns, we
identified the influencing factors, e.g., industytriggers. By
basing our research on case studies, newspapelegrti
guestionnaires, news items, reports of success fraustry
and scientific publications, we assured practidgbin our
approach. Results were discussed with experts.

In principle, there are six logical components t& 8evelop-
ment (see Figure 3).

Stakeholder

Role = f (Expectations, task, decision, ...)

000

@ Situation = f (company's situation, localization, user‘s emotions)

|
|
Triggers = f (Situation) ‘
|
|

@ Company's situation = f (industry, business type, life cycle, ...)

Business type = f (strategy, value chain architecture, production
process, legal form, market structure, ...)

Business content = f (Trigger, role) ‘

0

Display format = f (Stereotype, localization, chann  el) ‘

@ Stereotype = f (Preferences, competences, previous knowledge, )‘

@ Competences = f (skills, know-how, ...) ‘

@ Emotional condition = f (time pressure, distraction, stress, mood, )‘

@ Localization = f (country, user’s position, time, language, ...) \

@ Channel = (situation, user) ‘

Figure 3. Analytical Framework for Deriving Infortian
Requirements (simplified)

First, we have to define the stakehold®r The spectrum of
decision, task and expectations is what determivtgsh role
the user will occupy®. The information delivery is stimulated
by triggers ®. Triggers are distinguishable inter alia by
industry, business type, and location of the commmwell as
its legal requirements. The users’ objective infation
requirements, i.e. business cont@i can then be deduced
from the triggers (e.g., product recall) and trepeztive role of
the stakeholder (e.g., domestic private investbhen, these
requirements are adjusted to personal likes arittes Results
take form in different display forma®. The distribution of
the preferred information finally arrives throughvariety of
channels®, for example, when suitable, by text message. The
attention value of a newly arrived SMS is high, tigatarly
during a risk situation where location plays a baje, for
example, the concentration of poisonous vaporsorgiterm
objective might be to grasp the emotional situatibthe user
more accurately. As a first rough guide the sttegsls can be
checked by formulations of stakeholder inquiriestHermore,
by the shakiness of the mouse movements or bynitredsed
number of typing errors.

In Figure 4, we focus on one element of our anedytframe-
work, namely triggers. As mentioned, they promdte active
delivery of information, e.g. during a risk situ@ati Among the
triggers are those, which occur unexpectedly antado the
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hidden potential to influence the industry negdyivéoy
attacking financial strength or damaging the comgfsareputa-
tion. They can originate either within the compamycome in
from the outside world. Especially important aresé trigger
that occur frequently and are typical in a specifidustry
(80/20-rule) since we see that companies havedjragficul-
ties in coping with events that are not highly esalliand un-
replicable. However, recent examples show thatikes sense
not only to fulfill the Pareto principle but also tackle the next
5%.

Examples of negative events:

‘Wrong decision, excessive indebtedness,

Management nonfeasance, loss of contradts
_| Relocatons, dosing of a plant, stike, lodkout,
3 Operational area layoffs, workplace violence, building collapses
B Defalcation, balance sheet fraud, swindling

Company | | Delingquency subsidies, msuse of products
sphere
Utiliies Fauilts (fire, contamination, collapse, hazards),
acddents, cost explosion
&\ Material defect (safety defect, envenomation,
" Products callback, handing eror), patent daim
Mark Interest variation, stike of partnership,
Origi rket insolvency of a supplier, produd tampering
% New compeitor, plunged market penetration,
of 5 Compan market changes, danger of takeover, Sump in
mpany sales, product ban, increase in raw, fising raw
events material piices, delisting, insolvency

Protests (call forboycotts, envionmental actions),
terrorism (hostage taking), sabotage,
denominations, umors, dvil disorder, power

Social
environment
outrage (vandalism, looting)

Structural policy —  Cancellation of subsidies, regulation of markets
Enion N ey — RR g el maserens
mental ] :

Foreign trade Embargo, trade bariers, import restrictons

—  Action for trespass of consumers
Legislation  f; Laws, judgments = .
> Regulations More rigorous pollution acts, anti-durmping-charges

sphere

Patent loss, obstadles getting trade marks,
intensification of industry standards

P Tecmooy |
Eanhquamught, celestial body,
huriicanes, Ytesres, cydones, flood, sunami,
ECDI00) Nature forest fire, epidemis, pandermic, famine,

avalanches, tormado, limnic erption, sinkhole

Figure 4. Classification of Negative Events ExpgdRisks

Examples of Business Content:From an issue
management perspective, the starting point for rmétion
logistics toward stakeholders are the legal repgrduties due
to the stern requirements imposed on companies haey t
Sarbanes-Oxley Act passed in 2002. Already befoeettagic
series of floods in China, the USA (New Orleans) an East
Germany (‘Hundred Year Flood’) we had chosen tlaitalyst
as one of our examples (see Figure 5).

A Flooded production plant

Trigger

Stakeholder Selected information cate gories

Missing capacities, product availability, alternative delivery dates, delivery

Customer resumption, ...

Supplier Changes in orders, cancellation of orders, ...

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

Construction features (gullies, levee, pumping stations, measures against soil
General erosion), coordinated actions, total square footage, number of employers,
Public number of inches of water on the floor, customer on-time delivery,

manufacturing philosophy, contaminations, opinions of climatologists, ...
Structure of customer base, loss of inventory, denials, market size, availability of

Shareholder 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,

Debt holder credit rating, deviation of target figures and of profit expectation, financial
reserves, insurances, production set back, ...

Figure 5. Business Content for the Triggers “FlabBéant”
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It is typical of certain regions and shows the cl nature of
supply chains, especially those which are basefddory sites
which have evolved historically. A car manufactuoan be
almost certain to get negative comments from irorssin a
supply chain disruption such as this. Analystsiaterested in
the state of the machines or also the compenss¢itliements.

6. SYSTEM ARCHITECTURE

The starting point of our system is the Detedo(see Figure
6). This element is responsible to identify critissues in the
environment of the company and to alert top-marsagéhe
main component of the Stakeholder Information lteitd is
the Configurato® with the knowledge base in which business
content and business rules are stored.

To maintain roles and users, an administrative corapt is
available®. With several Generato® the Leitstand person-
nel (communication officers) can build-up and maiimt
situation-based and individualized portals, messagad
questionnaires both to stakehold®s and to top-managers
(e.g., sending alerts). Stakeholder inquiries akern with the
Communicator ®. This component supports personnel
response to inquiries. Stakeholder Controll®gobserves the
information behavior of stakeholders and anticipafeture
information requirements and display preferencdse Tatter
component also helps (semi)automatically adjust the
knowledge-based (“closed loop“). Finally, a managem
support system can be accessed, in order to egaltnat

effectivity of S1S® and to monitor its efficiency as a running

systen®.

Knowledge-engineer perspective Personnel perspective Stakeholder/Manager perspective

— Manager
Administrator T poramessage
2§ Maintains role and
user models
Detector ™N
7

Identifies issues,
/ 35

gathers and
data
enerates messages,
portals, >

0,

4 Debt holder
Portalimessage
Portalimessage

Public -
Poral/message

Configurator $»| Communicator IETiyEe
5 ™ Supplier
1 Processes < Portal/message
Enters and verifies inquiries |

decisions, tasks,
information categories,
data sources etc.

Customer
Portal/message
| 4

//
\\

Stakeholder

\ B Controlling ‘/
Evaluates information
behavior, adjust portals

Scorecard
Investment perspective > ® crecs Monitor

efficiency

w Determines
effectivity

Figure 6. Overview of our Prototype

Details of knowledge-based Stakeholder Informat&ystems
and our prototypical applications at leading indastcom-
panies, in part with top management consultandias, been
described previously (see [7]).
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7. CONCLUSION

The contribution of our results is a small stepdods bringing
electronic stakeholder relations to a new level amdards
achieving a “Resilient Enterprise” (Yossi Sheffi).

Since business content is stored in an expertraystecan be
easily extracted upon demand of top managers amdhcmica-
tion specialists. Especially in times of risk stioas, when
information disclosure is under particular scrutirtlge pro-
vision of “right” information is worthwhile.

The “right” dose of information logistics automatiowhich

helps top-managers save time and lessen stragglized with

the Stakeholder Information Leitstand concept.sltai recent
example of how industrialization finds its way inte software
industry and how it affects information processing.

Interested in sharing your opinion about Risk Comivation
and Stakeholder Information Systems, we would valaer

comments and participation in completing our survey

accessible at:

www.stakeholder-communication.com
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