
• 

WORKlt~G PAPER SERIES 5/91 

How Senior Executives Think and Work: 

Implications for the Design 

of Executive Information Systems 

David G. Keane * 

The Information Systems Group, 
Facultv of Co=erce and Adminisri:ation 
Victoria University of Wellington 

Bimet/E-mail: keaned@stl.vuw.ac.nz 

;_'\,{arch 1991 

ISSN 0114-i420 
ISBN 0-4i5-11436-1 



How Senior Executives Think and Work : Implications for the 

Design of Executive Information Systems 

Abstract 

How do senior executives think ? Where do they get their information from ? What strategies do 

they use in learning about their organisational environments ? Which information media do 

they prefer to use ? 

Finding answers to these questions is fundamental in helping us understand how to build 
Executive Information Systems (EIS). This paper reviews the literature on senior executive 

work and decision making before presenting some practical guidelines for the design and 

implementation of high level executive information systems. 
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1. Introduction 

It has been suggested that computer-based management information systems are nm very 
useful to managers (Ackoff 1967, Dearden 1972, Dearden 1983, Grayson 1973). The claim 
is that managers, especially those at senior levels, live in a world which is largely 
unpredictable, unstructured and not very receptive to computer support. 

However, this picture is changing. Recent developments in hardware and software, have 
seen the arrival of what can loosely be referred to as Executive Information Systems (EIS). 
These systems are specially designed for senior executives by providing a variety of 
information for managing the organisation (Rockart and DeLong 1988). Executive 
Information Systems have had a short but chequered history. Some have reported great 
successes [see Lockheed Georgia's MIDS in Houdeshel and Watson and Phillips 66 
Company in Applegate], while still other reports estimate that up to 50 percent of EIS 
projects fail (Burkan 1989). 

Mintzberg (1989), suggests that many information systems fail because they do not deliver 
the information managers really need to perform their jobs. He believes that information 
systems designers are more concerned with technology and fitting data to their hardware 
than with understanding the real information needs of senior executives. 

From the Information Systems professional's perspective, the heart of the problem seems 
to be the lack of an overall conceptual framework for understanding how executives work, 
how they use information, and how a computer based system might fit into this scheme. 

The purpose of this paper is to go some way towards providing such a framework by 
reviewing the literature on executive work. This shall help us to focus on some of the 
important issues to consider when designing executive information systems. Hopefully, 
future systems can be built which meet the information needs of senior executives. 

2. Why are senior executives different from other knowledge workers? 

The first questic:m which we need to address, is why are senior executives so special ? A 
number of studies have attempted to answer this question by systematically studying the 
behaviour of senior executives. 

One of the earliest studies was that of Sume Carlson (1951) where she looked at senior 
executives from nine Swedish companies. The executives recorded in a diary where they 
worked, who they contacted, how they co=unicated, what kind of activity they engaged 
in, and what actions they took. Carlson interpreted these self-reports and concluded that 
unlike other knowledge workers in 1951, senior managers seem to have little control over 
how they spend their time. 

Rosemary Stewart (1967), also using a diary method to study senior executives in the UK, 
agreed with the Carlson study and supported the finding that executives' jobs are very 
fragmented. Stewart found that managers must attend sequentially to many different 
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people and problems, and they seemed to have little control over when and to whom they 
must attend. 

While both,the Carlson and Stewart studies were concerned with recording what managers 
actually did during their working days, they did not put forward any conceptual models 
which we could use in the design of information systems. 

Henry Mintzberg (1975) conducted a study to find out what senior executives really do. 
The research is based on the synthesis of existing work as well as Mintzberg's own study of 
'shadowing' five CEOs using a technique of structured observation for one intensive week. 
The method was designed to capture data on both the work characteristics and job content 
of the executives. 

Mintzberg's basic contention is that the way we think about the work of senior managers is 
wrong. Since the tum of the century, with the work of Henry Fayol, we have believed that 
managerial work can be broken into four activities : planning, organising, coordinating or 
controlling. -After performing his research, Mintzberg concludes that the Fayol model is 
not an good way to view managerial work and suggests an alternative framework. 

The 'roles' model which Mintzberg developed is based on the premise that the senior 
executive is distinguished from other knowledge workers by having vested formal authority 
over their organisations. This authority leads the executive into unique interpersonal 
situations, and these in tum grant the executive access to a wide range of privileged 
information. These two roles combined (interpersonal and informational) enables the 
executive to m~e important decisions which their colleagues are ill-informed to make. 

The key to understanding Mintzberg's model is that each of these roles are interdependent 
and cannot be viewed in isolation. The model suggests that senior executives because of 
their status, have access to a large amount of information. They need to be able to share 
this information with their colleagues so that important signals are sent throughout the 
organisation. Successful executives are able to divide up these roles without loosing the 
integration between them. 

Mintzberg observed that top managers are the nerve centers of an information network. 
Managers have extensive contacts both within and outside the organisation. They are 
plugged into channels for rumour and gossip, and are surrounded with formal information 
systems that provides periodic summaries and analyses of organisational activities. 

Mintzberg found that the executives he studied spent over eighty percent of their time 
co=unicating. 

While Mintzberg's work has made a major contribution in helping us to understand the 
nature of executive work, his research methodology has been strongly criticised. Most of 
the arguments revolve around the degree of observer bias and low confidence in the 
external validity of the study. However, Kurte and Aldridge (1983) used the structured 
observation technique supplemented by unstructured interviews on four top managers for a 
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one week period. They found that the results of Mintzberg's field study are replicated in 
all important respects. 

3. How do senior executives think ? 

The co=on image of a senior executive is someone who sits in his/her office making 
decisions in a systematic and rational manner. But how accurate is this image ? 

In a study of what senior managers think and how they think Isenberg (1984) found that 
against conventional wisdom effective managers do not conform to the rational model of 
first clarifying goals, assessing the situation, formulating alternatives, estimating the 
likelihoods of success, making their decisions, and only then taking action to implement 
these decisions. Nor do top managers select one problem at a time to solve, as the rational 
model implies. 

Isenberg discovered that successful executives rely heavily on a mix of intuition and 
disciplined analysis in their decision making. 

Two findings about the way senior managers do not think stand out from the study. First, it 
is hard to pinpoint if or when they actually make decisions about major business or 
organisational issues. Second, they seldom think in ways that one might simplistically view 
as 'rational'. 

3.1 The concept of Mental Models 

Several recent studies have explored the concept of mental models (Mintzberg 1973, 
Kotter 1982, Isenberg 1984) in the hope of discovering why some executives are more 
effective than others. For example, Treacy (1985) examined the use of models in corporate 
decision making noting that very few explicit, formal models are built or used by senior 
executives. Executives are more likely to use informal, mental models for planning and 
control. This trend was also identified by Mintzberg (1973), when he observed that 
"managers identify decision situations and build mental models not with the aggregated, 
historical abstractions that a formal management information system provides but with 
specific tidbits of informal or soft data". 

The idea of a mental model is central to the design of Executive Information Systems. 
Each of us have our own mental models which help us understand the world around us. 
The quality of our decision making is strongly influenced by the quality of the models 
within our heads. 

Perhaps the best way to illustrate how an executive might use a mental model to 
understand his/her organisation is to quote Bob Wallace, President of Phillips 66, a large 
US Petroleum company (in Applegate 1988). 

" ... During World War 1, I was an antiaircraft gunner in the Navy. I used binoculars to 
sight enemy planes - sweeping all areas of the horizon, watching for evidence of incoming 
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enemy fighters. At first I was overwhelmed by the vastness of the sky and the speed of the 
aircraft. My supervisors taught me to take mental snapshots - glancing at different parts of 
the sky, looking for specific characteristics that distinguish enemy planes from friendly 
ones. Managing Phillips 66 is very similar .. ." 

Isenberg (1984), observes that the all managers have mental maps of the problems and 
opportunities facing them. The map is neither static nor permanent; rather, executives 
continually test, correct and revise it. It therefore follows, that by enhancing the mental 
map of executives through the delivery of quality information, the opportunity exists for 
improved executive decision making. 

3.2 The concept of "Thinking/ Action• Cycles 

The rational model also assumes that the decision maker acts in a way where information 
about an important decision is gathered and then some reflection takes place. After 
'considering the options' a choice is made and the selected course of action is 
implemented. 

The literature has shown that in practice very few executives operate in this way. For most 
executives, "thinking" is inseparable from "acting". Isenberg (1984) proposes the idea of 
"thinking/acting cycles" to explain this behaviour. Analysis, Isenberg claims is not a passive 
process but a dynamic, series of activity and reflection. One of the most important 
implications of the "thinking/ acting" concept is that action is often part of defining the 
problem, not just implementing the solution. 

In another study, Kotter (1982) found that rarely do executives make decisions ; rather they 
are more concerned with setting and managing agenda items within their organisations. 
Many successful executive, in fact, operate almost in a mode of anti-decision by asking 
probing questions and raising issues to key organisational participants (King 1985). 

4. The sources of executive information 

Just where do s~nior executives get their information from ? What is the process they use 
to learn about their enviro=ents ? Which sources are the most highly valued ? Which 
sources do executives prefer ? These are the questions which this section of the paper will 
address. 

It has been well established that there is a direct relationship between the quality of 
information used by decision makers and their decision making performances ( O'Reilly 
1982). Among the many studies attempting to measure the concept of 'quality' of 
information, Zmud (1978) has proposed that the dimensions of relevance, reliability, 
timeliness, completeness and readability are important in influencing an executive's 
perception of information quality. It has also been demonstrated, that even for high quality 
information, too much information past some optimal point can acmally lead to decreased 
decision making performance (O'Reilly 1980, Parsons 1989). 
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4.1 The Internal/External Split 

MIS texts generally agree that top-level executives require information which is externally 
orientated in order to perform the tasks associated with their position. The literature has 
broad support for this conceptualisation, claiming that external information becomes more 
important at higher levels in the organisation (Anthony, Dearden and Bedford 1984, El 
Sawy 1985, Keegan 1974). 

In one study of the sources of information used by executives, Jones and McLeod (1986) 
found that a large proportion of senior executive information comes from the environment 
and was divided equally between people and organisational sources. However, information 
gathered from persons in the environment was valued more highly than information 
originating from within the organisation. An earlier study by Blandin and Brown (1977), 
also reported that, as the perceived uncertainty of the environment increased, managers 
relied more heavily on external and informal/personal sources of information. 

With regard to internal information sources, Jones and McLeod (1986) concluded that the 
senior executives they studied obtained most information from subordinate levels closest to 
them. The executives liked to work with subordinates one or two levels down from them ; 
with thirty percent of all information transactions originating from these level. 

These finding are important for designers of executive information systems as they suggest 
that senior executives need to be plugged into external informal sources of information. 
Information systems of this kind present the information systems professional with new 
problems and challenges. 

4.2 Environmental Scanning 

In the proceeding sections we have discovered that building up interpretations about the 
organisation and its environment ( either through internal or external information sources) 
is a basic activity performed by senior executives. An important question, is how do senior 
executives learn about their environments ? In the literature, this activity is know as 
environmental scanning. 

Environmental scanning refers to the acquisition of information about events, trends and 
relationships in an organisations environment, the knowledge of which would be of 
assistance to the top executive in identifying and understanding strategic threats and 
opportunities (El Sawy 1985 p.53). 

Environmental scanning is the means through which top managers perceive external events 
and trends. Scanning represents a difficult organisational problem because the 
environment is vast and complex, and managers experience bounded rationality - they 
cannot comprehensively understand their environment. 

El Sawy (1985) attempted to understand the strategic scanning behaviour of CEOs in order 
to provide some guidelines for designing computer-based systems for supporting and 
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enhancing this scanning process. He concluded that CEOs are very systematic scanners 
when it comes to strategic information, and that their information sources are limited, 
mostly personal, and external to the organisation. The CEOs considered their scanning 
activities so important, that they did not delegate it to subordinates. 

El Sawy also discovered that executives scanned for two types of information. First, 
specific strategic information which would be used directly to identify organisational 
threats and opportunities, and secondly, "cognitive acco=odation" or ''wisdom increasing" 
information which would provide background support for their own mental models. 

In another study, Daft, Sormunen and Parks (1988) reported that chief executives in high 
performing companies scanned more frequently and broadly in response to strategic 
uncertainty than their counterparts in low-performing companies. The study also showed 
that chief executive scanning in high performing firms was characterised by careful 
tailoring of scanning to perceived strategic uncertainty compared to chief executives in 
lower-performing firms. 

5. Information delivery mechanisms 

Several studies have demonstrated that senior executives place little reliance on formal 
information sources, preferring instead to deal with issues in an informal, face-to-face 
manner where possible (Mintzberg 1973, Ives and Olson 1981, Daft and Lengal 1984, 
McLeod, Jones and Poitevent 1984, Jones and McLeod 1986, Jones, Saunders and McLeod 
1989, Tyler, Bettenhausen and Daft 1989). 

One of the most interesting models to explain this behaviour is the Daft-Lengal (1984) 
framework of information richness. Different media have different capacities of richness. 
For example, a manager may prefer to deal with a subordinate face-to-face (high richness) 
rather than by telephone (medium richness) because important signals such as facial 
expression and body language may be lost over a phone. 

In the Daft/Lengal framework, face-to-face co=unication is the most information rich 
media, followed by audio-video, audio only and then written media. Face-to-face is the 
richest form of information processing because it provides immediate feedback. With 
feedback, understanding can be checked and interpretations corrected. The face-to-face 
medium also allows the simultaneous observation of multiple cues, including body 
language, facial expression and tone of voice, which convey information beyond the spoken 
message. 

The telephone medium is somewhat less rich than face-to-face. Feedback capability is fast, 
but visual cues are not available. Written co=unication is less rich still. Feedback is 
slow. Only the information which is written down is conveyed so cues are limited to that 
which is on paper. Formal numeric documents are lowest in information richness because 
they provide no opportunity for visual observation, feedback or personalisation . 
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According to Daft, Lengal and Trevino (1987), the medium which an executive will select is 
based on the medium's ability to reduce uncertainty and equivocality. 

Uncertainty represents a lack of information regarding events. Equivocality refers not to a 
lack of information, but to an ambiguity with information, i.e. multiple and conflicting 
interpretations about some orgauisational situation. Equivocality reduction, rather than 
uncertainty reduction, preoccupies senior executive information processing. 

When equivocality is high, the need exists for rapid information exchange between 
executives. Assumptions, scenarios and outcomes are discussed until some co=on view is 
reached or at least approached. As a result, increased emphasis is placed on the role of 
informal, typically face-to-face, information systems and on the use of soft rather than hard 
information (Brookes 1985). 

This model begins to explain why top managers make little use of formal information 
systems and could go some way towards answering arguments that formal information 
systems are not very useful for senior executives. 

6. Some implications for EIS design 

Now that we have reviewed some of the literature on senior executive work, decision 
making and information sourcing behaviour, it should be possible to make a number of 
tentative statements regarding the design of executive information systems. 

First, an EIS needs a different design approach from that applied in the building of 
conventional information systems. Executive information needs are hard to define, 
unpredictable and subject to change at very short notice. Furthermore, senior executives 
rarely make decisions under the rational model ; they seem to acquire most of their 
important information through a process of environmental scanning, This suggests that our 
design paradigms for information systems need to be revisited. 

Second, senior executives need to be able to co=unicate with other organisational 
members, not only to source information but also to disseminate information which they 
have been privileged to access. This would suggest that, to be effective, a 'critical mass' of 
senior executives would need to be on-line before the EIS could be adopted in the 
organisation. 

Third, the purpose of an EIS should be to enhance the executives' mental models of their 
organisations. These mental models, or images that are projected on the executive brain, 
guide the executive in their day to day decision making behaviour. Therefore, a 
prerequisite to building executive information systems would be to analyse how individual 
executives construct their personal models. Are some executives more graphical than 
others ? How much information is too much ? What level of accuracy is needed ? Which 
information sources provide this executive with the greatest value ? These questions need 
to be answered prior to the delivery of screens on desks. 
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7. Conclusion 

Finally, we as researchers have only begun to understanding how senior executives operate. 
The task ahead seems daunting, indeed, some would say impossible. However, if we are to 
provide information systems that are useful for senior executive, then the only way we shall 
succeed is by coming to grips with how senior executive really think and work. 
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