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The recent growth of the service sector in 
international economy and the increase in gl 
competition where price and quality di 
are becoming minimal is placing greater emphasis 
on the concept of customer service as a strategic 
factor [2,14]. Increasingly, customer service is seen 
as a primary mechanism for maintaining market 
share and gaining a competitive edge [6,7,10]. 
According to the Total Quality Management tra- 
dition, a company should no longer depend on 
internal standards. Instead, the customer’s per- 
ception of quality is what should be used to assess 
organizational performance ES]. 

Public policy makers are responding to this 
trend. For instance, European Community legis- 
lGLion in the fields of product safety and product 
liability prescribes implementing systematic pro- 
cedures for assessing and investigating customer 
complaints [12]. The response from private busi- 
ness has been a wide-spread introduction of Cus- 
tomer Service departments charged with provid- 
ing intelligence on customer matters. These orga- 
nizational functions collect customer data by 
means of satisfaction surveys, focus groups, and 
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toll-free telephone lines that allow the company 
to listen to the requests and concerns of its cus- 
tomers. Gradually, it is becoming clear that there 
is a need for systems that can process this data 
into actionable management information. 

Unfortunately, however, organ;za!ional infor- 
mation systems design by-and-large has only 
marginally responded to these needs. Technologi- 
cal developments in the design of Decision Sup- 
port Systems (DSS) and Executive Information 
Systems (EIS) have extended the possibilities of 
information processing, but questions have been 
raised regarding the effectiveness of such progress 
[ 13,151. Moreover, the focus has been exclusively 

. there- 
by spending almost all of the necessary resources 
but gaining only some of the benefits” [3]. Conse- 
quently, there is a need for designing systems that 
adopt a more “boundary spanning” role, provid- 
ing the organization interaction with its cus- 
tomers. Such Customer Information Systems 
(CIS) should assist management in planning, 
analysis, decision-making and control in the cus- 
tomer service strategy [ 11,141. 

ffective design of CIS requires a different 
theoretical perspective, relating information sys- 
tems to social systems 1191, instead of focusing, as 
is traditionally done, on technological aspects. 

most of which are on the West Coast of the U.S., 
employing 46,000 people. The CIS within the 
company’s Information Centre has been opera- 
tional for three years. In the course of t 
years company management has gradually lost 
interest in the customer information provided by 
the Information Centre. Initially, all store man- 
agers, 22 district managers and I10 corporate 
managers received this information. Presently, the 
Information Centre has only three internal cus- 
tomers left: the quality of its information is con- 
sidered very poor. According to respondents, this 
was due to three attributes of the information. 

In the first place, the content of the informa- 
tion was not in accordance with management’s 
needs for decision-making. It was argued that the 
information did not give a representative indica- 
tion of performance, as it was not related to 
company standards. For example, a reported in- 
crease (29%) in the number of customer com- 
plaints about the company’s cosmetic product 
line during the third quarter was not presented 
with respect to the. number of sales, particular 
districts, Jr specific products and/or problems. It 
was argued that this did not provide enough 
information for decision-making. Furthermore, 
the data processed by the CIS within the Infor- 
mation Centre was not integrated with customer 
satisfaction data as acquired by other depart- 
ments, such as Market Research and Quality 
Control. Thus, trends in complaints or product 
returns could not be related to the company’s 
customer satisfaction index. Finally, the informa- 
tion could not be related to previous periods e.g., 
for correction of seasonal influences. In short, the 
content of the information provided no basis for 
action. 

The second information attribute concerned 
user-friendliness of the infor 
rule, the results of both quantitative a 
tive analysis of customer data were 
Lang “laundry lists” pertaining to nearly every 
department within the company. These were very 
time-consuming to rea 
therefore, Infor ation Centre reporting was ig- 
nored. 



particular proble 

cial objectives than a cu 

3. The principle of business semantics 

The concept of “business semantics” departs 
from the perspective of subjective reality within 
an organizational context. People have conflicts 
of view and reformulate their view reality in 
negotiations with other organizational members. 
Business semantics, therefore, refers to the con- 
sensus in an organization about the boundaries of 
objects, norms, procedures, responsibilities, 
meanings, interpretations, etc. Such consensus 
and subsequent decision-making rests on subjec- 
tive interpretations. 

To illustrate the concept for a specific CIS 
environment, we use a complaint data set from 
the Customer Service Centre of a large multi-na- 
tional photo equipment manufacturer. In a cus- 
tomer satisfaction monitoring committee meeting, 
Figure I was presented by the Customer Service 
manager. On the basis of this, obviously rather 
crude frequency distribution table, the corporate 
management might conclude that customer satis- 
faction is highest in District II and lowest in 

Frequency distribution complaints 
Consumer segmenttweek 43) 

DlSTRlCT l 120 
DlSTRlCT II 270 
DISTRICT I11 200 
DISTRICT IV 87 7.05 
DISTRICT V 120 
DISTRICT VI 42 
DISTRICT VII 200 
DISTRICT VIII 45 3.64 
DlSTRlCT IX 150 12.15 

..‘.ll.~~. . . . . . . . ..m 

TOTAL 1234 100.00 

Fig. 1. Frequency distribution complaints. 

DlSTRBCT PLANTS UMITS SOLD NQRM.% 
**=Ltrr=LI=IL=LIC~*i~~- 

l-20 25 4.80 
DISTRICT El 2TQ IQQ 270 
DWRICT 911 $0 25Q 
DlSTRBCT IV 82 75 tl-6 
DISTRBCT w l2Q 50 240 
DBSTRICT WI 42 20 2lQ 
IMTRECT V&l 2OQ l2Q t.67 
DISTRDCT !@I 45 40 l-13 
DlSTRlCT IX 150 74 2.03 

--a - - 

Total t234 584 2.n 

Fig. 2. Normalized distribution complaints. 

District VI. At the request of the District man- 
ager of the latter, who was understandably un- 
happy with the presentation of the figures, com- 
plaint frequencies were related to the number of 
units sold (Figure 2). Presenting the same data 
set in a different (normalized) manner, using an 
arbitrary norm, also yields an entirely different 
meaning to the distribution of complaint frequen- 
cies in the districts. This may well lead to differ- 
ent management decision-making at the corpo- 
rate level. According to the manager of district I, 
however, there might be a hidden meaning to the 
relative high incidence of complaints in his dis- 
trict . 

By presenting the data with relation to product 
model (Figllre 3), a different problem surfaces. 
For example, model E, which is responsible for a 

Fig. 3. Complaints by product model. 



iarge percentage of consumer complaints, is a 
product which belongs to the professional seg- 
ment in the eyes of its manager and should, 
therefore, be excluded from analysis of the con- 
sumer segment. This example shows how the 
presentation sometimes becomes the basis for 
decision making at the higher levels in the organi- 
zation [17]. The existence of business semantics 
implies sorting out conflicts of view and interest, 
making explicit norms and solving problems of 
meaning. 

esides exemplification, we should like to clar- 
ify rther the concept of business semantics by 
making two observations. 

1. l72e meaning of meaning 
The word meaning has different interpreta- 

tions but in organizational decision-making, 
meaning does not belong to words or symbols but 
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to their use in a social context, particularly in 
situations of distributed decision-making [8,9 
Such situations occur more and 
tome 33vice is recognized as a 
sine this requires a focus on t 
goes beyond traditional functional boundaries 
(e.g., forming a project team with different func- 
tional backgrounds). Following a semiotic frame- 
work to organizational information processing, 
meaning can be understood as the relation be- 
tween sign and behaviour, with information being 
the properties or attributes of signs. CIS data 
which is not related to other customer data, which 
does not fall within a particular decision-making 
time-frame, which does not meet specific stan- 
dards of user-friendliness and consequently does 
not result in behaviour, basically has no meaning, 
according to company management. In other 

informal IS 

a sub-cu I ture where mean! ngs 

are establ Ished, tntentions 

understood, beliefs, commlt- 

ments and responsibllltles 

are made, a I tered and 

d I scharged 

formal IS 

bureaucracy where form 

and rule replace 

meaning and tntentton 

IT system 

automated part cf 

the formal system 

Fig. 4. The real information system. 
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“bureaucracy” (see pe 4). Aspects of the rules 
for formal decisio king can be automated, 
becoming information systems. Establishment of 
a department for providing Customer Service in- 
formation, for instance, is a form of bureaucracy. 
It is an institutionalization of the company’s cus- 
tomer orientation. Because the problems of 
meaning have been sorted out before the bureau- 
cracy was created, the people in bureaucracies 
often act in a mechanical way. They have no 
understanding of the words used on all kinds of 
forms, and they seemingly do not need to. For 
instance, if all customer problems relating to war- 
ranty cases are sent to the Financial department, 
they may receive long lists of data from which 
they are often unable to filter information. The 
shift in competition and the dynamics of improve- 
ment could require involvement of the Customer 
Service and Quality Control departments instead. 

Formal organizational decision-making is 
largely dependent upon an informal system. It is 
on this level that people have to negotiate to 
reach a consensus, the starting point for formal 
decision-making. Without this consensus, solid 
bureaucracy and information technology (IT) sys- 
tems cannot be built. And this may lead to vari- 
able formal decision-making. When several func- 
tional managers in an organization learn from 
CIS d from the Customer Relations depart- 

ent at a particular problem is causing cus- 
tomer dissatisfaction, they may undertake differ- 
ent actions and show different behaviour. One 

cts for the most 

m occurring in fu- 

laints have been received from a small propor- 
er population. Here we see the 

ality of decision-making in action. 

at do these obsenrations tell us? Before we 
are able to automate business processes we must 

eaning. This consensus 
informal level. Tools 

which can help us reaching this consensus be- 
come even more important when we realize that 
only a small fraction of all business decisions are 
handled by a formal system. Furthermore, shifts 
in meaning in the informal organizational system 
are important, as they may affect the company’s 
competitive edge. We illustrate this in a second 
case study. 

It c ncerns a southern-California-based, 
medium sized manufacturer of skin- and hair care 
products. Its centralized production facility em- 
ployed approximately 800 people. Since the intro- 
duction of the CIS, every member of corporate 
management had been receiving quarterly re- 
ports. Analysis of CIS data showed that the pack- 
aging of a new type of skin care product was 
causing considerable customer dissatisfaction. On 
the basis of this information, it was decided to 
form a project to find some possible solutions: 
the problem area was diverse (size, weight, break- 
age etc.) and a final solution to the problem 
depended on a number of internal constraints. 
According to Marketing, the packaging had to be 
transparent, Quality Control was primarily con- 
cerned with its solidity, R and D with the robust- 
ness of the product’s microbiological system and 
Legal with product liability and product safety 
matters. Furthermore, costs restraints and avail- 
ability of materials by external suppliers had to 
be considered. In the decision-making process, 
the CIS (a formal system) has a limited role; it 
provides the signals that enable project team 
members to identify a problem. The choice of 
one particular solution (a form of consensus) 
depends much more on the informal system. Af- 
ter an alternative packaging was introduced, CIS 
output was once sgain used to monitor the effec- 

us the role of the 
oreover, there is an 

interplay between information system design kg., 
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what inputs are used) and organizational design 
(e.g., the formation of an interdisciplinary project 
team). 

The conceptual framework for the project team 
case can be related to Figure 4. In traditional 
approaches of information systems design, the 
connecti Iis between the IT system and the for- 
mal system are emphasized. Nonetheless, from 
the case material it appears that the connections 
between the formal and the informal system also 
play an important role. Especially in situations of 
distributed or group decision-making [9]. 

5. A social approach to CIS design 

In our definition the meaning of a sign, as 
represented by information, is the expectation 
someone has about the behauiour or action some 
person is going to show on basis of this informa- 
tion. Therefore, to reach a consensus as meant 
above, we have to understand: 
(1) who is in charge of what; 
(2) according to what information or conditions 

should he or she act? 
The “who” are the “agents” in our social 

system. The “what” is the “behaviour” desired by 
the system. The “conditions” in which this be- 
haviour is desired are the “norms.” These ulti- 
mately influence the decision structure (usually 
rendered as an information flow diagram). It is 
shown in Figure 5. In the remainder of this article 
we shall elaborate on the above questions. 

informal/ 
social system 

formal I norm structure 

I analysis of 
mechanical 
action 

decision structure 

IT system 

Fig. 5. A CBS design approach. 

Semantic analysis 

Our method of specifying relevant agents an 
their behaviour, is called N 
phenomena in any environm 
havioral extensions of the agent [4]. For instance, 
the agent “customer” can show “complaining be- 
haviour”. However, a company too can be consid- 
ered an agent. According to the law, for instance, 
a company is a legal person who can be held 
responsible for its actions (behaviour). In 
NORMA, we refer to the ways an agent can 
behave as “affordances..’ In our case, “complain- 
ing be haviour” is an affordance of a customer 
(the agent). Basically, this is all NORMA offers, 
agents and affordances [16]. 

In NORMA, we describe the ontological de- 
pendence between agents and affordances. For 
example, complaining behaviour cannot exist 
without a complainant. Therefore, complaining 
behaviour is ontological dependent on a com- 
plainant. Using formal language, ontological de- 
pendency can be defined as follows: given two 
objects x and y; if y can exist only during or within 
the existence of x, then the dependency relation- 
ship between x and y is defined as ontological 
dependency: y ontologically depends on x. 

On the basis of ontological dependence, se- 
mantic analysis is performed in four consecutive 
steps. We illustrate this by revisiting the previous 
“project team case”. Suppose a project team has 
been formed to solve a problem that was causing 
customer dissatisfaction. 

6 ’ . I 

1. In discussing this problem, the members of 
the social group (i.e. the project team) construct a 
list of semantic units; these are the possible agents 
and affordances. Only terms used by the user 
B-ouIa be c the pro- 
ject te case, ts are: 

-customer; -company; 
-Marketing department; --Legal department; 
-Customer Service -Customer Service 

Manager; department: 
-manager; -complaint; 
-Customer Service report -refund; 
-replacement; -response letter; 
-project team; -R and D department; 
-response; -produck; 
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also afford the b 

e agent a “customer.” In our chart/analy- 
sis, a customer can issue a complaint. However, 
many companies also register complaints with 
respect to other elements of the marketing mix, 
such as personnel behaviour, availability of the 
product, and even parking space. For these com- 
panies, a customer does not necessarily have to 

ly ~~~~~~ the p uct! 
ng on an ontology chart will thus lead to 

h will bring about the social reaI- 
m owners and will make explicit 
t organizational prmedures. The 

complaint is registered, but response to the com- 
plainant falls under the responsibihty of the Cus- 
tomer Service manager, who has the authority to 
choose a response: an affordance. On the basis of 

laints, a Customer Setice re- 
port can be made. This is also the responsibility 
of the Customer Service manager. The report can 
trigger the formation of a project team to solve a 
serious problem, but only by the Board of Direc- 
tors. So, the company behaviour is again an affor- 
dance. A project team may consist of participants 

I -rapl ent 
-letter 

o/ product 

\ 
part ici- P ation 

-QA mngr. 

Fig. 6. Customer service ontology chart or business map. 



from various functional backgrounds, e 3.. !+ .w- 

keting, Legal, Quality Control, R a& i:” %?;Y! 
Customer Service. 

These are important business sern::&: + 

we express in our analysis: it forces US t0 I-ah 

explicit the often implicit organizational proce- 
dures: 
- who is a complainant; 
- &at is a complaint; 
- r&en can a project team be formed; 
- which functional managers should participate 

in the project team? 
The second question may have important im- 

plications: This was under discussion during the 
design phase for an international manufacturer of 
elevators. Should complaints be defined narrowly 
in terms of written customer reaction, or should 
the concept be defined broadly in terms of all 
malfunctions. The difference may be between 
l,fW! and 30,000 a year. 

3. A first set of ontology charts or business 
maps can now be created. In each chart we 
specify the dependencies between the semantic 
units. An example for the project team case is 
given in Figure 6. The chart is read from left to 
right: the antecedents are always on the left of 
the dependent. 

4. The model then can be discussed with the 
members of the social group, i.e. the project 
team. They will give their comments and make 
adjustments. This will lead to revised charts. The 
final version chart represents the important se- 
mantics of the business domain under analysis. 
Ultimately, it is formed on the basis of consensus 
among the members of the project team. Thus, 
NORMA takes the standpoint of a subjectirje 
rather than an objective reality. 

In addition to the responsibilities specified in 
the ontology chart we can perfor 
sis. The norms govern the organizational decision 
structure and relate to affordances in the ontol- 
ogy chart. To us, action norms are the most 
important [18] and can be divided into: 

- powers of legislation: that change the norm 
structure itself. 
Norms specify authority: either to behave in a 

certain way (standing orders/ status no 
for norms (p of interve eg 
Norms can be lly written gu 
as LEGOL, but this it not further addressed 
here. Some examples of norms are: 

1. Standing orders state the conditions under 
which an action should take place. 

“A table of customer complaints related to 
products sold in each district should be produced 
before the 15th of each month ” 
2. Status norms create a social structure to 

perform actions. This will simplify or replace the 
formal system. 

“Customer Service represen ta tkes har le the au- 
thority to award refunds up to a maximum of $ 
750 ” 
3. ?oFers of intervention create power that 

may be exercised by an agent. This may concern 
standing orders as well as status norms. 

“The Customer SerGce manager can decide to 
overrule a represen ta ti Lie ‘s decision to refund ” 
4. Powers of legislation change the norm struc- 

ture itself. 
“According to the recently accepted E. C. Direc- 
tive on Product Safety, indirlidual companies 
haLye to use product-lots identification marks, 
sample testing of marketed products and system- 
atic procedures for assessing and imestigating 
complaints by users of the products ” 
Thus, norm analysis “enables” us to formalize 

the informal system to a certain level, relating the 
business semantics specified in the ontology chart 
to formal decision-making. The status norm ap- 
plies to the majority of all refunds. However, the 
importance of the informal system cannot be 
over-emphasized. For instance, when a customer 

t want to settle for the 
a consensus-based deci 
to be reached amo 

vice, Financial, and Legal managers, or by courts 
of law if legal action is the result. 
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ities, thus attempting to formalize a part of the 
informal system for the purpose of business deci- 
sion-making. We have tried to de 
applicability of our approach in a second ease 
description concerning a project team and practi- 
cal examples. We feel that this approach could be 
useful in other areas of systems design as well. 
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