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ABSTRACT
The present study investigates how chief executive officers in the Canadian telecommunications industry acquire and
use information about the external business environment, an information seeking activity known as environmental
scanning. Data were collected by a nationwide questionnaire survey and several focused interviews. Of the 113
CEOs in the study population, 67 returned completed questionnaires, thus giving a response rate of 59 percent.
Personal interviews were then conducted with eight of the respondents.

The chief executives collectively perceive the Technological, Customer, and Competition environmental sectors to have
the greatest Perceived Strategic Uncertainty – these sectors were perceived to be the most strategic, variable and
complex. For each environmental sector, the Amount of Scanning of the sector is positively correlated with the
Perceived Strategic Uncertainty of that sector.

Generally, the chief executives use multiple, complementary sources in environmental scanning. Personal sources such
as customers and subordinate staff are very important in both scanning and decision making, and they are used more
frequently than impersonal sources. Nonetheless, impersonal sources such as publications and reports are also
frequently used in scanning. In decision making, environmental information from internal sources is used more
frequently than that from external sources. For many of the information sources, the frequency of source use is
positively correlated with Perceived Source Accessibility, Perceived Source Quality, and Perceived Environmental
Uncertainty. However, among these three variables, it is Perceived Source Quality that accounts for most of the
variance of the frequency of source use. This appears to contradict past research and extant theory. We suggest that
the turbulence of the external environment, the strategic role of scanning, and the special character of the information
use contexts of managers, help to explain why information quality is more important.

The chief executives use environmental information frequently in the four decisional roles of Entrepreneur, Resource
Allocator, Disturbance Handler, and Negotiator. Furthermore, the executive who scans more is likely to use
environmental information more frequently in the Entrepreneur decisional role; while the executive who perceives a
higher level of Perceived Environmental Uncertainty is likely to use environmental information more frequently in the
Negotiator decisional role.
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CHAPTER 1
INTRODUCTION

1.1

Background to the Problem

The purpose of the present study is to investigate how chief executive officers (CEOs) in
the Canadian telecommunications industry acquire and use information about the
external business environment. The study draws upon research from library and
information science on information needs and uses, and research from organization
theory on the interaction between organizations and their environments.

The study of information needs and uses has a long tradition in library and information
science, with the first studies beginning in the early 1950s. Recent reviews of this
literature reveal two recurrent themes, a focus on the user as a member of a
sociological and professional group, and an orientation towards the design of
information systems (Hewins 1990, Dervin and Nilan 1986). A large number of
information needs and uses studies have examined how defined groups of users choose
between and utilize information sources. The groups which have been most intensively
studied are scientists, engineers, and social scientists (Crawford 1978). Findings from
these studies are specific to the group or a context, making generalizations difficult.
After comparing thirteen science user studies, Skelton (1973) concluded that the most
heavily used methods by which scientists gain information are personal
recommendations, chance, abstracts/indexes and citations. Allen’s (1977) study on
information flow among engineers and scientists in an R&D organization showed the
importance of personal contacts and discussions between engineers and the importance
of source proximity and accessibility. The information needs and uses studies
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collectively suggest two broad tendencies: users prefer face-to-face communications
with personal sources, and they tend to use sources that are accessible or close at hand.

The study of the relationship between organizations and their environments has also
occupied organization theorists for decades. Organizations are seen as being
dependent on their environments for markets, resources, and information. Much of
the research deals with how organizations should adapt to changing environments.
Several classic studies concluded that as the environment becomes more uncertain, it
may be necessary to increase differentiation and integration among subunits (Lawrence
and Lorsch 1967), allocate decision-making discretion to boundary spanning units
(Thompson 1967), or adopt flexible, ‘organic’ management structures (Burns and
Stalker 1961). More recently, researchers have analysed the survival of organizations
over time, and have theorized that for a population of organizations as a whole, it is the
environment that determines which organizations survive or fail (Hannan and
Freeman 1989). The work of Porter (1980, 1985) has underscored the importance of
analysing competitive forces in an organization’s environment in order to discover
ways to create competitive advantage. Along with the development of these theories, a
number of structural dimensions of organizational environments have been proposed
and applied in field studies. However, there are only a relatively small number of
studies that examine how firms acquire information about the external environment,
and such efforts are often an aside to the main research focus of analyzing how
managers use environmental information in strategic planning or decision making.
Generally, these studies have found a growing awareness of the importance of
environmental information, that external scanning increases with environmental
uncertainty, that information about the market and competitors are the most
important, and that scanning is often positively correlated with organizational
performance.
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The work of managers is information-intensive. Managers are exposed to a huge
amount of information from a wide range of sources and selectively use the
information to make day-to-day decisions and to formulate longer term strategies. Yet
much remains to be learnt about the information behaviour of managers as a distinct
user group. Relative to the large number of studies on scientists, engineers, and social
scientists, there have been only a very few studies that look at managers of business
organizations as information users. Should we expect managers to show the same
preferences for information sources as scientists and engineers? Are there special
features about managers scanning for information about an uncertain environment
that would influence their use of sources? Organization theory emphasizes the effect of
environmental uncertainty on scanning behaviour and the use of environmental
information to develop courses of action. To what extent does environmental
uncertainty affect the use of information sources? How do managers use information
about the environment in decision making? These are the issues that motivate the
present study. At the end of our analysis, we will attempt to translate our results into
implications for the management of information sources, the provision of information
services, and the design of executive information systems.

1.2

Purpose of the Study

The purpose of the present study is to investigate how chief executive officers in the
Canadian telecommunications industry acquire and use information about the external
business environment. Today’s enterprises thrive in an increasingly uncertain and
unstable business environment. Customer behaviours, competitive strategies,
technological advances, regulatory policies, economic conditions, and social values, are
continually shifting in complex and unpredictable ways. As a result, gaining
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information about events and trends in the business environment becomes a critical
activity of chief executives who have to ensure the competitiveness or survival of their
firms.
The present study addresses the following questions:
(1)

Which sectors of the external business environment are seen as important and
uncertain by the chief executives?

(2)

How much scanning of the external business environment is done by the chief
executives?

(3)

Which information sources are used by the chief executives to scan the
environment?

(4)

What factors influence the use of these information sources?

(5)

In what ways do the chief executives make use of information about the external
environment?

Which sectors of the external business environment are seen as important and uncertain by the
chief executives?
The external environment consists of a multitude of physical and social factors that
could impact the organization. The executive does not have the time or capacity to
monitor developments in all these factors, and by necessity must choose to give greater
attention to areas and issues that are deemed to be strategic. For these areas or sectors,
information is rarely if ever sufficient with respect to the needs of the executive, and
this lack of information about the environment is experienced as uncertainty. A logical
starting question for our study is therefore to understand which sectors of the external
business environment are considered by the executives to be strategic to their firms and
how uncertain they perceive these areas to be.
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How much scanning of the external business environment is done by the chief executives?
Given that executives experience a lack of information concerning important aspects of
their external environment, it would be instructive to examine if they respond to this
uncertainty with varying amounts of scanning. As we will discuss in detail in the next
section, scanning is a multifarious information activity that is difficult to quantify.
Nonetheless, organization research has applied multiple methods of measuring
scanning that provide useful ways of at least comparing the amounts of scanning done
by different executives. A measure of scanning would also enable us to test for a
relationship between environmental uncertainty and the amount of scanning done.

Which information sources are used by the chief executives to scan the environment?
In some ways, this question and the next are the central issues addressed in this study.
By virtue of the position and role of the chief executive, she or he is exposed to
information flowing from a number of sources inside and outside the organization.
Faced with this rich array of possible information sources, we need to have an
understanding of which information sources are actually used by the chief executives.
For this study, we seek a broad picture of the sources that are used by the executives to
learn about developments in the external environment, so we present the respondents
with an extended list of sources which include internal and external, personal, printed,
and electronic sources.

What factors influence the use of these information sources?
Enumerating the sources used by chief executives to scan begs the larger question: why
these sources? A large number of personal, situational and task factors may affect the
selection and use of information sources. In the present study, we concentrate upon the
effects of the perceptions of information sources and the external environment. A long
line of information needs and uses studies in library and information science has
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examined the use of information sources by identified user groups, especially scientists
and technologists. Many of these studies conclude that the perceived accessibility of an
information source is a strong predictor of its use. A number of classic studies have in
fact shown that the effect of accessibility is much more important than the perceived
quality of the source. It would be useful to investigate whether perceived source
accessibility continues to exert its strong influence for the case of chief executives
scanning the environment. Furthermore, a small number of studies of managers as
information users has found that their use of sources to acquire information about the
environment increases with their perception of environmental uncertainty. The present
study investigates the existence of these relationships for CEOs in the Canadian
telecommunications industry.

In what ways do the chief executives make use of information about the external environment?
Having acquired information about the external business environment, chief executives
translate the knowledge into action through decisions and plans. Probing the complex
process of using information in decision making is a huge endeavour on its own and
cannot be adequately attempted in a study of the present scope. However, we address
the question at two exploratory levels. First, we relate the use of environmental
information to the types of decisions that chief executives make. Then, we describe a
number of specific incidents of chief executives using environmental information that
results in some significant action or decision.

To summarize, because we are primarily interested in the information behaviour of
managers, our focus is on investigating the effect of informational variables on the
executives’ scanning activities. The independent variables in this study are the
executives’ perception of uncertainty in the external environment, and their perceptions
of the accessibility and quality of the various information sources that they use in
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scanning the environment. Uncertainty is essentially the lack of information about the
environment, while accessibility and quality are among the most important traits that
affect the selection and use of information sources. The dependent variables we
examine are the amount of scanning done by the executives, the use of information sources
to do the scanning, and the types of decisions in which executives use environmental
information. Our framework thus consists of variables from both library and
information science and organization theory.

1.3

The Nature of Environmental Scanning

The seminal study on environmental scanning was published by Aguilar in 1967.
Aguilar defines environmental scanning as “scanning for information about events and
relationships in a company’s outside environment, the knowledge of which would
assist top management in its task of charting the company’s future course of action”
(p.1). Scanning then is the acquiring of information, and the importance of scanning
stems directly from the importance of the decisions that result from it. Certainly not all
of the information from scanning may be actually used in making strategic decisions,
yet any piece of such information, whether it is obtained with or without a purpose,
could have an impact on decision making.

Scanning spans a range of information activities. Aguilar usefully identifies four modes
of scanning. In undirected viewing, the manager is exposed to information with no
specific purpose or informational need in mind. In fact, the manager is unaware of
what issues might be raised. Undirected viewing takes place all the time, and alerts the
manager that ‘something’ has happened and that there is more to be learnt. An
example of undirected viewing would be when the manager converses with business
associates during social gatherings. In conditioned viewing, the manager is exposed to
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information about selected areas or certain types of information. Furthermore, the
manager is ready to assess the significance of such information as it is encountered. An
example of conditioned viewing would be the browsing of sections of newspapers or
periodicals that report regularly on topics of interest. In informal search, the manager
actively looks for information to address a specific issue. It is informal in that it involves
a relatively limited and unstructured effort. An example of informal search would be
the activity of keeping an eye on the market to check on the results of some new
product pricing policy. Finally, in formal search, the manager makes a deliberate or
planned effort to obtain specific information or information about a specific issue. An
example of formal search would be a systematic gathering of information to evaluate a
prospective corporate acquisition. To summarise, the rubric of ‘environmental
scanning’ includes both looking at information (viewing) and looking for information
(searching). It could range from a casual conversation at the lunch table or a chance
observation of an angry customer dumping a product in a trash can, to an extensive
market research programme to identify business opportunities.

In a classic 1967 paper, Etzioni describes how in practice scanning could take place at
multiple levels. At high-order levels, scanning looks at the total environment, develops
a broad picture, and identifies areas that require closer attention. At low-order levels,
scanning homes in on the specific areas and analyses them in detail. Etzioni (1967, 1986)
compares this to a satellite scanning the earth by using both a wide-angle and a zoom
lens. For an organization, such an approach results in a “mixed scanning” strategy that
guides information collection and decision making. We see similarities between
Etzioni’s multiple levels of broad and focused scanning and Aguilar’s multiple modes of
scanning through general viewing and purposeful searching.
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In their recent study of environmental scanning for the British Library, Lester and
Waters (1989) define environmental scanning as the “management process of using
environmental information in decision making.” The process is made up of three
activities:
(1)

the gathering of information concerning the organization’s external
environment;

(2)

the analysis and interpretation of this information;

(3)

the use of this analysed intelligence in strategic decision making.
(Lester and Waters 1989: 5).

Lester and Waters extend the definition of environmental scanning to include the
analysis, interpretation, and use of the information gained in strategic decision making.
This is in line with the standard doctrine in strategic management theory, where the
analysis and diagnosis of environmental threats and opportunities typically form the
first phase of the strategic management process (see for example, Glueck and Jauch
1984). In the present study, our focus is on the acquisition of information rather than
the subsequent analysis and interpretation of information gained through scanning.
However, we try, in an exploratory way, to identify the types of decision-making
which frequently use environmental information. Perhaps the most important point
here is that, as in Aguilar, the linkage between scanning and strategic planning is given
prominence.

For the present study, we adopt Aguilar’s (1967) definition of environmental scanning
as the acquisition of information about events, relationships, and trends in a company’s
external environment, the knowledge of which would assist top management in
planning the company’s future course of action. Following Aguilar, we recognize that
scanning includes both general viewing of or exposure to information, and purposeful
searching for information to address particular issues. Furthermore, we recognize that
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scanning is needed to provide the information for top management to plan strategies
that enable the company to adapt to a changing environment1.

Is environmental scanning different from information seeking? In a review of the
literature of library science, management, psychology, and computer science, Rouse
and Rouse (1984) define human information seeking as the process of identifying and
choosing among alternative information sources. Information seeking is embedded in
a larger process of decision making, problem solving, or resource allocation that
provides the context for establishing information needs. Information seeking is
dynamic in that the methods and criteria for information selection or rejection vary
over time and depend on intermediate results. At a conceptual level then,
environmental scanning may be seen as a special case of information seeking. Scanning
is part of the process of strategic decision making, and a study of scanning as
information acquisition should analyse the selection and use of alternative information
sources. However, much of the field research, particularly in library and information
science, deals with the information needs and uses of defined groups of users, and with
the search and retrieval of information, often from documentary or bibliographic
sources and online information systems. In most of these situations, a problem or
information need is articulated or at least made relatively clear, and information is then
sought to address the specific question or need. This may be contrasted with scanning,

1Several

studies have reported a positive correlation between environmental
assessment and organisational performance (Bourgeois 1978, Grinyer and Norburn
1977, Miller and Friesen 1977, and Wolfe 1976). A study by de Woot et al (1977) of
Belgian firms found that profit performance was linked to the gathering and
dissemination of environmental information. Newgren et al (1984) also showed that
firms practising environmental assessment significantly outperformed non-practising
firms. In a study of small businesses, Dollinger (1984) concluded that environmental
action is strongly related to financial performance.
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which not only includes searching for particular information but also simply being
exposed to information that could impact the firm. As we explained earlier, scanning is
often undirected viewing without specific purpose or information need, and without
awareness as to what issues might be raised.

1.4

The Canadian Telecommunications Industry

The Canadian telecommunications industry contributes to the national economy in
three important ways. As an industry, telecommunications adds over 3 percent to the
Gross Domestic Product, and provides employment to about 140,000 (Statistics Canada
1991).
Table 1.1 Canadian Telecommunications Industry
Revenue
1

Employment
1

Telecommunications carriers

$14.4B

Telecommunications equipment manufacturers

$3.6B

41000

$18 B

138,056

2

97056

2

1: 1990 figures. Source: CRTC Annual Report 1990-1991.
2: 1986 figures. Source: ISTC Industry Profile on Telecommunications Equipment (1988).

As an important component of the infrastructure for all areas of economic activity, the
telecommunications industry provides essential services that increase efficiency in every
sector of the economy. As a significant producer of high-technology goods and
services, the Canadian telecommunications industry is an important contributor to the
competitive capabilities of the manufacturing, service, and resource industries that
apply communication and information technologies.
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The Canadian telecommunications system includes nine major and many small
telephone companies; a domestic satellite service; an overseas service; and hundreds of
cable television companies (Statistics Canada 1991). Improvements and services are
continually introduced into a highly competitive market. Generally, local calling and
public long-distance services are the only protected monopolies. Telecommunications
carriers now offer much more than telephone voice transmissions – new data, voice,
and video services employ digital communications, fibre optic cables, and satellite
transmission. Canada ranks among the world leaders in the development of its
telephone service, which reaches more than 98 percent of domestic households
(Communications Canada 1988). Telephone services in Canada are provided by seven
private telephone companies, and two provincially owned companies in Saskatchewan
and Manitoba. These companies, together with Canada’s satellite communications
company, comprise Stentor Canadian Network Management (formerly Telecom
Canada), a consortium linking Canada’s regional networks. The Canadian telephone
industry is composed of 81 systems, of which 16 receive more than 98 percent of
industry revenues. Bell Canada is by far the largest, accounting for over 55 percent of
industry revenues. (Babe 1990). In the telecommunications equipment sector, Canada
has one world-class corporation, Northern Telecom, with worldwide revenues of over
$6 billion, about two-thirds of which are generated abroad (ISTC 1988). Other
important components of the Canadian telecommunications industry include the
interconnect industry, resellers, cellular radio industry, radio common carriers, satellite
carriers, and data communications systems and services (Globerman 1988). The
exercise of regulatory powers over telecommunications in Canada is divided between
federal and provincial governments. As a result, carriers are regulated either by the
federal agency, the Canadian Radio-television and Telecommunications Commission, a
provincial public utility board/commission or, in some cases, a provincial or municipal
government (Communications Canada 1988).
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Canadian telecommunications companies thrive in complex, fast-changing business
environments in which the forces of change include technological advances,
government regulation, foreign competition, new business structures, demographic
changes, and shifting social preferences. Industry, Science and Technology Canada
(1988) identifies these major trends in the telecommunications industry’s evolving
environment:
• the increasing technological content of its product, requiring increasing
investment in R&D;
• the application of digital technology to communications products and the
merging of computer and communications technology into a new
information technology sector;
• the liberalization of markets in many industrialised countries;
• the increasing significance of Third World, particularly Asian, markets; and
• the use of mergers, acquisitions, joint ventures and research consortia to
respond to the changing technological and market environments
(ISTC 1988).

1.5

Significance of the Study

The present study investigates how chief executive officers in the Canadian
telecommunications industry acquire and use information about the external business
environment. While the informational role of managers is often emphasized, there is a
dearth of knowledge about how managers, especially top managers, acquire and use
information. This study expands the existing research on environmental scanning by
applying an information orientation that examines relationships between uncertainty,
source perceptions, source use, and decision making.
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The present study builds upon past research in library and information science, and
organization theory. Research on information needs and uses indicates that users
prefer personal sources and sources that are more accessible. This study compares the
use of a range of personal and published information sources and attempts to relate this
use to the executives’ perception of source accessibility and quality. Organization
research suggests that external scanning increases with environmental uncertainty.
This study seeks to verify this relationship. Management theory identifies a number of
decisional roles for top managers, roles that are closely linked to their informational
and interpersonal functions. This study explores the use of environmental information
in relation to these decisional roles.

The population studied by the present research consists of CEOs in the Canadian
telecommunications industry, an industry that is becoming increasingly vital to the
national economy. Among the comparatively small number of studies on managers as
information users, only a small proportion include Canadian firms, and an even smaller
fraction deal with the information behaviours of CEOs. None examines CEOs in the
telecommunications industry. As a nationwide survey of top executives, this study
collects data on how CEOs perceive their external environment, how they perceive and
use various sources for information acquisition, and how they use information about
the environment in decision making. Analysis of the data reveals the facets of the
environment that are critical and uncertain, the sources that are used to scan the
environment, and the types of decisions that employ environmental information. The
analysis shows the importance of environmental information to the CEOs, and
identifies sectors of the environment that are seen as critical and for which information
may be lacking.
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The findings of this study translate into implications for the orientation, content, and
scope of information services and systems that serve top executives. Additionally, the
analysis suggests source perceptions that influence source use by CEOs when they scan
the environment, and identifies types of decisions that involve environmental
information. These findings in turn point to ways for information sources, services, and
systems to add value to the information that they provide in order to increase their
usefulness to executives. Libraries and online databases, as repositories of much
information about the external environment, might be expected to contribute in
providing information about change in the outside world. This study indicates the
extent to which company libraries and electronic information services are used by top
executives. A currently active area of research in the information systems field is the
design of computer-based executive information systems that are tailored to meet the
special needs of high-level managers. This study demonstrates the need to include
information about the external business environment in these systems, and spotlights a
number of information attributes that are highly valued by the executive user. We
discuss these implications in the concluding chapter.

Understanding the information behaviours and information perceptions of managers is
fundamental to an attempt to construct a picture of an organization’s information
activities. While studies of information needs and uses tend to begin with an
examination of the acquisition and seeking of information, organization theory
emphasizes the use of information in decision making and planning. This study
combines informational and organizational viewpoints so as to investigate important
issues about how managers gather and use information about the external
environment. The ultimate goal is to have more of the data that we need to build
theories about managers as information users and to guide the development of
information systems and services.
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CHAPTER 2
REVIEW OF THE LITERATURE

Research literatures in organization theory and information needs and uses set the
context for this study. We begin with a review of organization theories that analyse
organizations and their environments, and that treat organizations as information
processing systems. Next we survey studies on information needs and uses. We follow
this with a discussion of research on managers as information users that combines
elements from organization theory and user studies. This leads logically to studies that
directly investigate environmental scanning.

2.1

Organizations and Environments

In organization theory, there are three principal ways of analyzing the environment.
The external environment of an organization may be viewed as a source of
information, as a pool of resources, or as an ecological milieu (Aldrich and Mindlin 1978,
Aldrich 1979).

Environment as a source of information
One of the first researchers to view the environment as a source of information was Dill
(1958, 1962). He suggests that the best way to analyze the environment is not to try to
understand it as a collection of other systems and organizations but rather to
treat the environment as information which becomes available to the
organization or to which the organization, via search activity, may get
access. It is not the supplier or the customer himself that counts, but the
information that he makes accessible to the organization being studied
about his goals, the conditions under which he will enter into a contract,
or other aspects of his behavior (Dill 1962, 96).
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Changes, events, and trends in the environment continually create signals and
messages. Organizations detect or receive these cues and use the information to adapt
to new conditions. Arrow (1964) proposed a theory of control and information in large
organizations in which managers receive ‘signals’ from the environment and other
managers. These signals modify their perceptions of the state of the job-related world.
When decisions are made based on these messages, further information is generated
and transmitted, and these in turn lead to new signals and decisions. The informational
view of the organizational environment is implicit in the work of several other
researchers, including Burns and Stalker (1961), Cyert and March (1963), Lawrence and
Lorsch (1967), Thompson (1967), Galbraith (1973), and Weick (1979). The common
perspective is that uncertainty is inherent in the environment, so that a basic task of
management is coping with this uncertainty.

Early studies examined how organizations adapt to external environments by varying
their internal structures. Burns and Stalker (1961) studied twenty firms in the UK and
found that management structure was related to external environment. Firms in stable
environments adopted mechanistic management structures that were characterised by
rules, procedures, and clear hierarchy of control. Conversely, firms in rapidly changing
environments had organic structures that were freer, more flexible, and where decision
making was decentralized. They conclude that an essential part of a top manager’s job
is to interpret correctly the external uncertainties facing the firm, and so decide on the
appropriate management structure. Another classic study by Lawrence and Lorsch
(1967) of organizations in three industries found that the more varied and uncertain the
environment confronted by an organization, the more differentiated the organization
structure needs to be. At the same time, the more differentiated the structure, the more
effort must be given to the integration of the various subunits. For an organization to
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be ‘co-aligned’ with its environment the differentiation and integration of the
organization as a whole should match its environment. According to Thompson (1967),
the fundamental problem facing complex organizations involves coping with and
managing the organizational task environment. He proposes that organizations will
vary systematically in structure and behaviour to reflect the level of uncertainty
inherent in their environments. The more heterogeneous and shifting an
organization’s task environment, the more boundary-spanning differentiation it will
show, the more attention it will give to environmental monitoring activities, and the
more it will rely on planning to achieve adaptation.

The concept of environmental uncertainty is central to understanding how different
levels of uncertainty affect organizations. Duncan (1972) attempted to identify the
dimensions of the environment that would determine its perceived uncertainty. He
infers two dimensions from earlier theorists such as Emery and Trist (1965), Thompson
(1967), and Terreberry (1968): the simple-complex dimension and the static-dynamic
dimension. The simple-complex dimension is the number of environmental factors
taken into consideration in decision making; while the static-dynamic dimension is the
degree to which these factors remain the same or change continually over time.
Duncan found in his study of twenty two decision groups in three manufacturing and
three R&D organizations that decision makers in environments which are dynamic and
complex experienced the greatest amount of perceived environmental uncertainty.
Perceived environmental uncertainty itself is operationalised into three components:
lack of information on environmental factors associated with a given decision situation;
lack of knowledge about the outcome of a specific decision; and inability to assign
probabilities with confidence on how environmental factors affect success or failure.

30

Duncan’s model of environmental dimensions and uncertainty is extensively used by
organization researchers to measure the level of environmental uncertainty perceived
by members of an organization. Downey et al (1975) studied data from fifty one
division managers of a US manufacturing conglomerate and concluded that in terms of
internal reliability, Duncan’s uncertainty scale is methodologically adequate for basic
research. More recently, Achrol (1988) found empirical support for the hypotheses that
environmental dynamism and diversity are positive causal antecedents of decision
making uncertainty. From a review of major studies on environments between the
1950s and 1980s, Sharfman and Dean (1991) identified three constructs that are common
to most of the research: complexity, dynamism, and resource availability.

Environment as source of resources
Another perspective views the environment primarily as a source of resources upon
which the organization is dependent. Three structural characteristics of the
environment affect resource dependence: munificence, or the scarcity of resources;
concentration, the extent to which power and authority in the environment is widely
dispersed; and interconnectedness, the number and pattern of linkages among
organizations in the environment. The degree of dependence would be great when
resources are scarce, and when entities in the environment are highly concentrated or
interconnected. The model is given its fullest exposition by Pfeffer and Salancik:
To survive, organizations require resources. Typically, acquiring
resources means the organization must interact with others who control
those resources. In that sense, organizations depend on their
environments. Because the organization does not control the resources it
needs, resource acquisition may be problematic and uncertain. Others
who control resources may be undependable, particularly when resources
are scarce. Organizations transact with others for necessary resources,
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and control over resources provides others with power over the
organization. Survival of the organization is partially explained by the
ability to cope with environmental contingencies; negotiating exchanges
to ensure the continuation of needed resources is the focus of much
organizational action (Pfeffer and Salancik 1978, 258).
An organization can manage increasing dependence by setting up coordination links
and connections among the interdependent organizations in its environment. Pfeffer
and Salancik (1978) identify four general strategies. First, it can adapt to or avoid the
external demands: for example, when confronted by powerful external organizations, it
can use secrecy or restriction of information to avoid influence attempts. Second, it can
alter the patterns of interdependence through growth, merger, and diversification – in
other words, it can absorb the parts of the environment on which it is dependent.
Third, it can establish collective structures of inter-organizational behavior through the
use of interlocking directorates, joint ventures, industry associations, and normative
restraints – forming a ‘negotiated environment.’ Last, it can create the organizational
environment through law, political action, and altering the definitions of social
legitimacy – forming a ‘created environment.’

Environment as source of variation
In the third perspective, the environment is viewed as an ecological milieu which
differentially selects certain types of organizations for survival on the basis of the fit
between organizational forms and environmental characteristics. The focus here is on
the action of environmental selection processes, with the organizations being relatively
passive and unable to determine their own fates. This ecological view, developed
principally by Hannan and Freeman (1977, 1989) and Aldrich (1979), is an application of
evolutionary biology to explain why certain forms (or species) of organizations survive
and thrive, while other types languish and perish (a 1987 Forbes magazine survey
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found that of the top 100 industrial firms in 1917, only 17 survived in 1986).
Organizational change takes place through three stages of variation, selection, and
retention. In the variation stage, variation may be introduced by the creation of new
organizations or the transfer of existing organizations to new owners. In the selection
stage, the purest form of environmental selection is the selective survival or elimination
of entire organizations. Organization forms survive or fail depending on their fitness
for a particular environmental niche. In the retention stage, several organizational
mechanisms preserve structure and knowledge. Bureaucratic administrative structure
and procedures, socialization of new members, leadership succession, and so on, help
preserve organizational forms, increasing the probability of their retention, if
environmental selection criteria are met. Positively selected variations survive and
reproduce similar others, which then form a starting point for a new round of selection
(Aldrich and Pfeffer 1976).

Summary
The relation between organizations and environments has been and continues to be a
major area of study in organization theory. Indeed, the shift towards an ‘open systems’
perspective of organizations in recent years has concentrated attention on the role of
the environment as “the ultimate source of materials, energy, and information, all of
which are vital to the continuation of the system.” (Scott 1987, 91) In the information
view of the environment, information from the environment is used by decision
makers for maintaining or changing organizational structures and processes. The
resource view focuses on how dependent the organization is on others (especially other
organizations) for the resources it requires. The population ecology model analyzes
environmental factors as the forces of change, and studies organizations as populations
or species rather than as individual systems. For our purpose of understanding how
organizations scan their environments, the conception of the environment as a source
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of information is the most appropriate. Furthermore, because we are studying the
individual information behaviour of executives, we examine their perceptions of the
environmental uncertainty rather than attempt to apply some objective measures of
the organizational environment. To the extent that different individuals have different
tolerances for ambiguity and uncertainty, we may expect that it is their perception of
environmental uncertainty that would have an impact on their scanning behaviour.

2.2

Organizational Information Processing

Organizations as information processing systems
A number of important organization theories treat organizations as information
processing systems. The information processing approach seeks to understand and
predict how organizations perceive stimuli, interpret them, store, retrieve, and transmit
information, generate judgements, and solve problems (Larkey and Sproull 1984).
Although there is no unified theory of organizational information processing, the field
has two main research themes: organizational participants as information processors,
and organizational systems and structures that contribute to information processing.
The accelerating interest in the information processing view is driven by the deficiencies
of theoretical views that ignore information processing behaviours, the rapid diffusion
of information processing technologies, and the increasing information processing
content of organizational tasks. It is possible to differentiate two research orientations
in the literature on organizational information processing (Choo 1991). The first
regards organizations as rational, decision making systems. Unfortunately, the
individual as decision maker is bounded by cognitive limitations. The task of
organization design is thus to control the decision premises that guide decision making
behaviour. Information is processed in order to reduce or avoid uncertainty. The
organization sets its goals first, then searches for alternatives, and selects courses of
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action which lead to goal attainment. This decision-making perspective was developed
by Herbert Simon, James March and Richard Cyert2, and became very influential in
organization theory. The second orientation sees organizations as social, loosely
coupled systems. Individual actors enact or create the environment to which the
organization then adapts. The task of organizing is to develop a shared interpretation
of the environment and then to act on the basis of this interpretation. Information is
processed in order to reduce or resolve equivocality. Actions are often taken first and
then interpreted retrospectively: in other words, action can precede goals. This
‘enactment’ perspective was suggested by Karl Weick, who together with Richard Daft,
later proposed a model of organizations as interpretation systems.

Organizations as decision making systems
According to Simon (1976), the human mind can only exercise bounded or limited
rationality, so that the individual in an organization constructs a simplified model of the
real world in order to deal with it and then looks for a course of action that is
satisfactory or good enough (“satisfices”) (Simon 1976, xxvii-xxx). A basic problem of
organizing is to define the decision premises that form the organizational environment:
“The task of administration is so to design this environment that the individual will
approach as close as practicable to rationality (judged in terms of the organization’s
goals) in his decisions” (Simon 1976, 240-241). The organization influences its members’
behaviours by controlling the decision premises upon which decisions are made, rather
than controlling the actual decisions themselves (Simon 1976, 223). Because of the
limitations of the human mind, decision making in organizations requires
‘simplifications,’ particularly in the use of action or performance programs that guide
the decision behaviours of individuals. A major contribution of the Carnegie School is
2Collectively

known as the “Carnegie School” because of their affiliation with the then Carnegie

Institute of Technology.
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that a theory of organizational decision making processes must consist of a theory of
search and a theory of choice (Cyert and March 1963, 10). Decision makers are not
automatically presented with problems to solve and alternative solutions to choose
from. They must identify problems, search for solutions, and develop methods to
generate and evaluate alternatives. In other words, the decision makers must actively
search for the required information, since such information is not readily available
(Stabell 1978). According to Cyert and March (1963), information search in
organizations is ‘problem-motivated,’ ‘simple-minded,’ and ‘biased.’ The recognition of
a problem initiates the search for ways to solve it, and once a way is found then the
search stops. Search is ‘simple-minded’ - when a problem occurs, search for a solution
is concentrated near the old solution and often relies on available and familiar sources
of information. Search is ‘biased’ in that it reflects the training, experience and goals of
the participants.

Organizations as interpretation systems
In contrast to the perspective of organizations as decision-making systems, Weick
(1979) proposes a model of organizations as ‘loosely coupled’ systems in which
individual participants have great latitude in interpreting and implementing directions.
He stresses the autonomy of individuals and the looseness of the relations linking
individuals in an organization. Although he also views organizations as information
processing systems, the purpose of processing information is not decision making or
problem solving in the first instance. Instead, the focus is on reducing the equivocality3
of information about the organization’s external environment. Managers as
3The

distinction between equivocality and uncertainty should be made clear. In a situation of

uncertainty, managers are able to ask questions and obtain answers. Organizations respond to
uncertainty by acquiring information and analyzing data. In contrast, equivocality means ambiguity,
the existence of multiple and conflicting interpretations about the organizational situation. Managers
are not certain what questions to ask, and if questions are asked there may be no data to answer them.
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information processors receive information about the external environment and then
create or enact the environment to which they will attend. In creating the enacted
environment, managers separate out for closer attention selected portions of the
environment based on their experience. Weick, together with Daft, later extended this
enactment theory into a model of organizations as interpretation systems (Weick and
Daft 1983). Organizations receive information about the environment that is
ambiguous. Within the organization, various subunits adopt dissimilar frames of
reference to view changes in the environment. Weick and Daft conclude that
organizations must make interpretations. Managers literally must wade
into the swarm of events that constitute and surround the organization
and actively try to impose some order on them . . . Interpretation is the
process of translating these events, of developing models for
understanding, of bringing out meaning, and of assembling conceptual
schemes (Weick and Daft 1983, 74).

What is being interpreted is the organization’s external environment, and how the
organization goes about its interpretation depends on how analyzable it perceives the
environment to be and how actively it intrudes into the environment to understand it.
Whether the organization perceives that the environment is objective and that events
and developments are analyzable, or that the environment is subjective and essentially
unanalyzable, will affect its choice of interpretation mode. Furthermore, some
organizations actively search the environment for answers and may also test or
manipulate the environment, while others may just accept whatever information the
environment gives them (Daft and Weick 1984, 287-88). The organizational learning
process then consists of scanning, interpretation, and learning. Scanning is the
monitoring of the environment; interpretation takes place when data are given
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meaning, opinions are exchanged, and “an information coalition of sorts is formed;”
and learning occurs when a new action is taken based on the interpretation.

Summary
Both the decision-making and interpretation perspectives are valuable frameworks
within which to analyze the search for and use of information in organizations.
Rational, systematic decision making is probably better suited to solving problems
where issues may be clearly identified. On the other hand, collective interpretation may
be needed in dealing with problems where issues are unclear and information is
ambiguous. Any attempt to study the use of information in organizations would
benefit from applying the two points of view. James March, once a member of the
Carnegie decision making school, recently observed that
decision makers often operate in a surveillance mode rather than a
problem-solving mode. In contrast to a theory of information that
assumes that information is gathered to resolve a choice among
alternatives, decision makers scan their environments for surprises and
solutions. They monitor what is going on. They characteristically do not
‘solve’ problems; they apply rules and copy solutions from others (March
1991, 112).

2.3

Information Needs and Uses

There are over 1,500 studies of information users (Dervin and Nilan 1986, Hewins 1990).
It would be impossible to attempt a comprehensive summary in these few pages. Our
goals are to visit a selection of the significant studies that have a bearing on the present
study, to draw some tentative generalizations, and to indicate where current research is
headed.
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Engineers and scientists as information users
In a landmark study by Gerstberger and Allen (1968) of how engineers select
information sources for problem solving, the engineers kept 15-week records of the
progress of their R&D projects, and ranked 9 information sources on the basis of their
perceived accessibility, perceived ease of use, perceived technical quality, and amount of
previous use. The study concluded that accessibility is the single most important
determinant of source use; both accessibility and technical quality influence the choice of
first source; and perception of accessibility is influenced by experience with the source.
However, when the engineers consider whether to accept or reject ideas from sources
as tentative solutions to their problems, the dominant factor now becomes the technical
quality of the sources rather than accessibility. In other words, engineers use sources in
proportion to accessibility, but they accept ideas from these sources in proportion to
technical quality (Gerstberger and Allen 1968, 279; Paisley 1968). Summarizing over a
decade of research on communication flows in science and engineering organizations,
Allen (1977) contends that while most of the information used by engineers in effective
development efforts comes from colleagues within the organization, those colleagues
who are highly chosen as information sources are also the individuals who most often
use external sources of information, such as journals and experts in the field. He called
such individuals “technological gatekeepers,” because they open the gate or barrier
created by the different languages and terminology used inside and outside the
organization. Such gatekeepers also communicated frequently with each other, thus
forming an efficient network for transmitting information within the organization.
While a large proportion of identified gatekeepers were first-line supervisors, this is not
a necessary condition. According to Allen, to be a gatekeeper it is sufficient to have a
high frequency of contact with external information sources (an external
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communication ‘star’), and to be highly chosen as a source of information and ideas by
colleagues (an internal technical discussion ‘star’).

Other well known studies of engineers and scientists also found that accessibility and
ease of use are stronger predictors of information source use than technical quality. For
example, the US Department of Defense initiated a large scale study of the information
needs of defense research and development personnel in 1964. Respondents were
asked to recall their most recently completed task and to enumerate ‘chunks’ of
information used to accomplish this task. Among the study’s long list of findings were
that in 52 percent of the searches for information to accomplish a task, the first source
used was a local source (which was typically a colleague and seldom a library); 42
percent of the information chunks consisted of performance characteristics and
specifications; and there was very little discrepancy between the depth of information
desired and that obtained (Menzel 1966). Rosenberg (1967) studied the preferences of
professional industrial personnel for eight different information gathering methods,
and found that their preference reflects the estimated ease of use of the method rather
than the amount of information expected. Utterback (1971) gathered protocols of the
processes leading to award-winning industrial innovations. He concluded that the
search for information proceeded in a hierarchical order from more to less easily
accessible information sources. Rosenbloom and Wolek (1970) collected data on ‘critical
incidents’ of information acquisition by over 3000 engineers and scientists. They found
that the work of engineers (with its focus on developing operational systems) involved
to a greater extent the use of internal sources, while the work of scientists (with its focus
on furthering a field of knowledge) involved more the use of external information
sources. Engineers draw most of their information (63%) from in-house sources,
especially co-workers.
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Brown and Utterback (1985) examined the relationship between research and
development personnel’s perception of uncertainty in their firm’s competitive
environment and their patterns of technical communication, particularly the importance
of the technological gatekeeper phenomenon described by Allen (1977). Using Allen’s
research instrument and criteria for identifying gatekeepers and Duncan’s (1972)
instrument for measuring perceived environmental uncertainty, data were collected
from 124 respondents from six firms in food products, paper and computer
manufacturing industries. The study concluded that research and development staff
who had higher levels of perceived environmental uncertainty made significantly more
use of external communication channels than did those having lower levels of perceived
uncertainty. Firms with higher levels of perceived environmental uncertainty did not
have significantly higher proportions of gatekeepers than firms with lower levels of
perceived uncertainty. However, gatekeepers were found to perceive significantly
higher levels of uncertainty than do those whom they influence. Gatekeepers helped to
reduce the degree of uncertainty faced by their colleagues by summarizing and
interpreting environmental information.

A recent survey of US aerospace engineers was conducted as part of the NASA/DoD
sponsored Aerospace Knowledge Diffusion Research Project (Pinelli 1991). This large
project is divided into four phases and focuses on information channels and members
of the social system associated with the aerospace knowledge diffusion process. Data
were collected by a questionnaire survey sent to a sample of about 3,000 engineers
from the study population of 34,000 members of the American Institute of Aeronautics
and Astronautics. The survey found that US aerospace engineers prefer informal
sources of information, especially conversations with individuals within their
organization, when solving technical problems. They seem predisposed to solve
problems alone or with the help of colleagues rather than seek answers in the literature.
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They draw on past experience and consult reliable and efficient colleagues. The
engineers’ search for information seems to be driven more by a need to solve specific
problems than a search for general opportunity. They use the library personally,
usually not involving the librarian. When they need technical information, they use
accessible sources such as colleagues, vendors and internal reports (Pinelli 1991, 260261).

Social scientists as information users
The single most comprehensive and unified study of scientific communication and
information use is the American Psychological Association’s (APA) Project on Scientific
Information Exchange in Psychology (Menzel 1966). In its first five-year period
between 1963 and 1968, twenty two reports were produced which covered nearly
every aspect of information use among psychologists. Studies were published which
analysed information exchange activities associated with the attendance of conventions,
the use of various types of information channels, and the effects of innovations in
information exchange. The APA studies were wide-ranging, but they were only
concerned with psychologists. William Garvey, one of the heads of the APA project,
carried over the approach developed in these studies to examine information use within
scientific and technological societies in other fields, when he moved to the Johns
Hopkins Center for Research in Scientific Communication (Herner 1967, Paisley 1968).
These studies were mainly on the communication of research information before,
during and after the scientific meetings of various professional societies. While the
numerous studies are too rich to be briefly summarized, their overall value is to
elucidate the differences in information and communication needs that exist among
different disciplines, and to enable the professional societies to introduce or modify
information channels and services that would best suit their members.
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In 1967, one of the first large-scale studies on the information needs and uses of social
scientists was initiated at the University of Bath in England. The INFROSS4 project was
to collect data on the information needs of social scientists for the purpose of designing
or improving information systems. By social sciences, the study meant anthropology,
economics, education, political science, psychology, and sociology. INFROSS focused
almost exclusively on the uses of references, indexes, abstracts, library catalogs and
bibliographies, books and journals. The findings suggested that the major deficiencies
in the formal information system were the lack of review articles, translation services,
and services for practitioners. Formal bibliographical tools such as abstracting and
indexing services were underutilized, and there was no intention to use them regularly.
Where they were used, it was for current awareness rather than for searching for
specific information (Line 1971, 431). Barbara Skelton (1973) compared thirteen science
user studies that had been done over the preceding twenty years with the INFROSS
study on social scientists. She found the following: (1) Within the formal system, the
main information sources were monographs and journals - social scientists used both to
an equal extent, but the science user studies showed greater stress on journals. (2) The
most heavily used methods by which scientists gain information were personal
recommendation, chance, abstracts/indexes, and citations. (3) Social scientists regarded
citations, abstracts/indexes, and personal recommendation, in that order, as most
useful. (4) Library departments and information services were not considered
particularly useful. (5) More social scientists than scientists conducted their own
information searches (i.e., preferred not to delegate).

4Investigation

into Information Requirements of the Social Sciences. INFROSS was
sponsored by the Office of Scientific and Technological Information.
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The first major study of the information needs of the social services workers in England
was begun in 1975 at the University of Sheffield as Project INISS5. The basic purpose of
INISS was to investigate the information needs of staff in social services departments
and to develop ideas on how best to respond to these needs. The ending point was to
attempt to design information services based not on the views of librarians but on the
perspectives of users (Wilson and Streatfield 1977).
The project demonstrated that the examination of information services cannot be
divorced from the organizational and work context of the organizations in which they
are provided (Wilson 1981). The study found a heavy reliance on oral forms of
communication in face-to-face encounters and over the telephone (oral forms
accounted for 63% of all information events over 18 subjects). The social services staff
had a highly fragmented work day (67% of communication events lasted five minutes
or less). The situations examined did not suggest a role for traditional library and
information services, but did indicate a need for specialised departmental information
officers.

Summary
The tremendous diversity in context and scope of the information needs and uses
studies defies any attempt to generalize. Nevertheless, for the present study, we may
discern three summary observations:
(1)

The use of an information source is influenced more by its perceived accessibility
and ease of use than by its technical quality.

(2)

Informal information sources, including colleagues and personal contacts, are
frequently more important than formal information sources.

5Research

Project on Information Needs and Information Services in Local Authority
Social Services departments. The first two phases of the project were funded by the
British Library Research and Development Department.
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(3)

Information needs and uses need to be examined within the work,
organizational, and social settings of the user.

We should bear in mind that these observations are based mostly on studies of
engineers, scientists, and social scientists.

Retrospectively, the large body of information needs and uses studies does appear to
share two themes: it views the user as a member of a sociological group, or it examines
the user’s behaviour in relation to an information system (Hewins 1990). The individual
user’s information needs are largely determined by the needs of the social or
professional group that the user belongs to (e.g., scientists, engineers, social scientists,
health care professionals, etc). Similarly, group information needs are studied so that
information systems can be designed to serve them better.

Dervin and Nilan (1986) proposed that an alternative research paradigm in information
needs and uses studies is needed, and is in fact emerging, to replace the traditional
system-oriented paradigm:
The ‘alternative’ paradigm posits information as something constructed
by human beings. It sees users as beings who are constantly constructing,
as beings who are free (within system constraints) to create from systems
and situations whatever they choose. . . . It focuses on the user. It
examines the system only as seen by the user. It asks many ‘how
questions’ - e.g., how do people define needs in different situations, how
do they present these needs to systems, and how do they make use of
what systems offer them (Dervin and Nilan 1986, 16).

As examples of the new research that illustrates the alternative paradigm, the authors
describe the ‘value-added’ approach, the ‘sense-making’ approach, and the ‘anomalous
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states of knowledge’ approach. In the value-added approach (Taylor 1986), the user has
a general set of criteria with which to choose among the variety of information
presented to him or her. Different classes of problems faced by users are identified
using situationally based problem dimensions that set the contexts and establish the
criteria for judging information value (Macmullin and Taylor 1984). In the sensemaking approach, Dervin and colleagues have developed and applied a three-stage
model labeled Situation-Gap-Use. The sense maker is stopped in a situation.
Movement is prevented by some kind of information gap. The sense maker potentially
constructs a bridge across the gap by obtaining answers to questions. Over thirteen
years of using this approach, numerous Situation-Gap-Use statements have been
analyzed into a stable set of categories of situations, gaps and uses that are assumed to
be universal human dimensions (Dervin 1992, Dervin and Nilan 1986). In the
anomalous states of knowledge (ASK) approach, the user is seen to be in problematic
situations with incomplete views of the situations and finds it difficult to articulate what
is wrong. Through interviews and word association analysis, an ‘image’ of the user’s
ASK is constructed and used to retrieve information that reflects the user’s area of
interest (Belkin 1982).

In a recent review of the field done four years after Dervin and Nilan’s review article,
the conclusion is that the user-centered approach now constitutes the mainstream of
research in information needs and uses studies (Hewins 1990). The new user-centered
approach focuses on analysing user characteristics, and can be contrasted with the
traditional approach that stresses system design and use.
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2.4

Managers as Information Users

Traditionally, management research has always recognized the important role of
information in managerial work. However, this recognition is expressed typically in
the form of research on the use of information in managerial decision making. As we
will discuss in the final section of this chapter, the acquisition of information is assumed
to be non-problematic and is therefore seldom addressed. We present here a selection
of the small number of studies on managers that do touch on both the acquisition and
use of information.

Managerial roles
The classic conceptualization of managerial work by Mintzberg (1973) clearly articulates
how the acquisition, dissemination and use of information lies at the heart of
managerial work. Mintzberg (1973) divides the work of managers into three sets of
interlocking roles: interpersonal, informational, and decisional roles. By virtue of the
formal authority vested in the position, the manager performs three interpersonal roles.
As figurehead, the manager represents the organization in formal matters. As leader,
the manager defines relationships with subordinates. Finally, as liaison, the manager
interacts with external persons to gain information and favors. Interpersonal roles give
the manager access to many internal and external sources of information and so enable
three informational roles. As monitor, “the manager continually seeks and receives
information from a variety of sources in order to develop a thorough understanding of
the organization and its environment” (p.97). As disseminator, the manager transmits
special information into the organization. As spokesman, the manager disseminates
the organization’s information out to the environment. The unique access to
information combined with the authority empowers the manager to discharge four
decisional roles. As entrepreneur, the manager initiates “improvement projects” that
exploit an opportunity or solve a problem. As disturbance handler, the manager deals
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with unexpected but important events. As resource allocator, the manager controls the
distribution of all forms of organizational resources. Finally, as negotiator, the
manager engages in major negotiations with other organizations or individuals. The
three sets of ten managerial roles meld into a portrait of a manager as an “information
processing system”:
In essence, the manager is an input-output system in which authority and
status give rise to interpersonal relationships that lead to inputs
(information), and these in turn lead to outputs (information and
decisions). One cannot arbitrarily remove one role and expect the rest to
remain intact (Mintzberg 1973, 58).
In fact, “it is the manager's informational roles that tie all managerial work together linking status and the interpersonal roles with the decisional roles” (Mintzberg 1973,
71). This is shown graphically in Fig. 2.1 below.
Based on structured observation of five chief executives over one week, Mintzberg’s
field study found that managerial work proceeds at an unrelenting pace, is
characterized by brevity, variety, and fragmentation, and gravitates towards current,
specific, non-routine activities. Verbal and written contacts are the manager’s work and
the tools are five media: mail, telephone, scheduled and unscheduled meetings, and
tours. The manager clearly favours the three verbal media, spending the most time in
verbal contact.
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Formal Authority
and Status

Interpersonal Roles
Figurehead
Leader
Liaison

Informational Roles
Manager as Monitor
Manager as Nerve Center

Manager as
Disseminator

Manager as
Spokesperson

Manager as
Strategy Maker

Decisional Roles
Entrepreneur
Disturbance handler
Resource allocator
Negotiator
Fig. 2.1. The manager as information processing system
(adapted from Mintzberg 1973, 59, 72)

Information acquisition and use by managers
Blandin and Brown (1977) examined the relationship between perceived environmental
uncertainty and the information search behaviour of top-level managers. Data were
collected from seventy questionnaire responses from managers in four electronics firms
and four wood products firms. They found significant positive correlations between
the level of uncertainty perceived by managers and (1) their reliance on external
information sources, (2) their use of informal sources of information, (3) their frequency
of use of all information sources, and (4) the amount of time they allocate to
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environment-related information gathering activities. They suggested that while
uncertainty motivates the information search process, the cause-effect relationship is
interdependent. Information search may initially be motivated by an attempt to reduce
uncertainties surrounding strategic choices. However, as information is acquired, new
uncertainties associated with previously unforeseen issues may arise and require
further investigation. In this way, uncertainty and information acquisition are
dynamically and interactively linked together.

Stabell (1978) investigated the relationship between managers’ perception of their
information environment and their use of information sources. Perception of the
information environment was analysed by measuring the individual manager’s
integrative complexity. An integratively simple person choosing between information
sources might use only a single rule such as to leave out quantitative information. An
integratively complex person, on the other hand, would use many rules based on
multiple conceptual dimensions, and relate these rules to specific decision situations.
Thus, the integratively complex person recognizes several source attributes and gives
added importance to some attributes in certain decision situations. Complexity theory
predicts that the individual with the more integratively complex perception of the
information environment will sample a larger number of different sources, will sample
more information, and will sample these sources more evenly. Data to test this
hypothesis were collected by sampling the actual investment decision making of thirty
portfolio managers in a large US bank. Stabell found significant support for the
hypothesis within the category of impersonal sources, and weak support within the
category of personal sources.

O’Reilly (1982) looked at the impact of source accessibility and quality on the use of
information sources by decision makers in four branch locations of a county welfare
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agency. Data were collected by a survey of 163 respondents. Results show that the
reported frequency of use of the four major information sources is explained in three of
the four cases by the accessibility of the source. The exception is the “group” source,
consisting of sources within the work unit, including superiors and peers, which is
highly accessible to all respondents. Although the rated importance of the sources was
related to their perceived quality, the reported frequency of use was found to be mainly
a function of the perceived source accessibility.

Kotter (1982) studied the information behaviour of 15 successful general managers of
nine corporations in various industries in cities across the US. Data were collected by
interviews, observation, and questionnaires. He concluded that successful general
managers are especially effective in “agenda setting” and “network building.” In
agenda setting, the managers develop loosely connected goals and plans that address
their short- and long-term responsibilities. They evolve their agendas incrementally
over time by gathering information continuously. They seek information aggressively,
often by asking critical questions that would provide answers useful for agenda-setting
purposes. They rely more on information from discussions with individuals rather than
on books, magazines, or reports. In network building, the managers develop
cooperative relationships among those people whom they feel are needed to
implement their emerging agendas. They cultivate relationships with people and
sources both inside and outside the firm, mainly through face-to-face contact. The most
successful managers create networks with many talented people in them and with
strong ties binding the members.

Jones and McLeod, Jr (1986) explored the use of information sources by senior
managers in the four decision making roles proposed by Mintzberg (1973). Data were
collected by interviews, questionnaires and logs of the information transactions of five
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senior executives over two weeks. A large proportion of the executives’ information
came from the external environment and was divided equally between people and
organizational sources. Information from first- and second-level subordinates was
frequently obtained and valued highly. The most valued source was committee
meetings. In terms of information media, verbal media (scheduled and unscheduled
meetings, encounters, social activities) were ranked the most valuable. When engaged
in the entrepreneurial decisional role, the executives preferred internal sources and
verbal messages. In the resource allocator role, they preferred internal information but
did not care if it was verbal or written. In the disturbance handler role, they preferred
internal to external information, and preferred internal sources that use verbal media.
Finally, in the negotiator role, they did not rate negotiating information highly and
were indifferent about where it came from or how.

The Consultancy and Research Unit (CRUS) of the Department of Information Studies
at the University of Sheffield undertook a number of studies in the 1980s which
examined business information needs and uses (Roberts and Wilson 1988). A 1984
study investigated the demand and supply of business information of manufacturing
firms (Roberts and Clifford 1984). Data were collected by interviews with 60 firms in
three selected geographical areas in the UK. The study found that the main demand for
external information was in the areas of marketing, products, exporting, finance, and
competitors, although there was a spread of demand over all the areas provided.
Demand for information was mostly the result of responding to current, immediate
events rather than longer term issues. Information gathering was an unsystematic,
intermittent, and eclectic activity. The five main sources of external information were,
in ranked order: trade associations, sales force, customers, suppliers, Chambers of
Commerce, and public libraries. Fifty four percent of the respondents, at some time or
another, made use of pubic library services for business purposes. In a pair of CRUS
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studies sharing the same research focus, White (1986) and White and Wilson (1988)
examined the relationship between managers’ organizational roles and their
information needs and uses. Theories of organizational structure which have been used
in relation to information need suggest that these needs would be dictated by the
functional role of an individual in the organization. Data were collected by interviewing
82 managers of ten manufacturing firms in the South Yorkshire/Derbyshire region of
Britain. Five main functional divisions were identified in the study: production, sales,
marketing, finance, and personnel. The general conclusion is that there is no simple
correlation between functional role and information needs. When asked to rank
categories of information important to their work, significant numbers from all five
functional divisions ranked financial information as very important. A significant
number of operational managers reported marketing information as very important.
Marketing and sales managers, who are typically considered to be external-oriented,
were found to use large amounts of internally-produced data. Conversely, managers
who mostly handle internal data could encounter a problem requiring outside
information. In summary, “information-need and information-seeking behaviour was
based more on contingent reality, and immediate problem solving, than on some
notion of set functional roles and responsibilities” (White and Wilson 1988, 15).
Respondents ranked personal contacts, journals, trade literature, and libraries most
often as ‘useful’ or ‘very useful’ information sources. Trade journals and newspapers
were seen as useful to ‘keep up with the outside world,’ or for information about
specific developments. Local libraries were useful for specific needs that could be
addressed with relative ease, such as specifications and statistics. However, the
manager’s major information resource are the personal contacts, who are seen as the
best sources of vital market and competitor intelligence.
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Achleitner and Grover (1988) investigated information transfer patterns within the
finance department of a major defence/commercial contractor. Data were collected by
interviews and observations of 10 managers, 2 secretaries, 8 information workers, 1
librarian, and 1 monitor. All 10 managers identified people as the sources of
information for their work. Nearly 92 percent of the managers’ work time was spent in
oral communication. People were major sources of data, procedural information,
interpretive information, source (who to see) information, current information, and
some external information. Task-related information dominated daily activities, that is,
procedures, meeting objectives, and problem solving. The information workers
requested information from trusted human sources in an informal network.
Communication patterns generally followed the organization’s hierarchy.

Fletcher (1991) studied the information behaviours of upper-level general managers in
both the public and private sectors. Most information systems concentrate on only the
subject matter aspect of information need, but subject matter is only one dimension of
an information user’s problem situation, one aspect of the information need.
Identifying the range of situational dimensions would help clarify information needs,
and reveal characteristics beyond subject matter which determine the usefulness of
information for a given problem situation. After analysing interviews with 26
managers, Fletcher developed a scheme of 18 broad categories of situational
dimensions which may be used to describe what the respondents perceive as being
present and salient in their problem situations. The situational dimensions were
grouped into three components: part of the problem, part of the outcome, and part of
the process. Most of the situational dimensions occurred as being ‘part of the problem.’
Among these, the Familiarity dimension (whether the problem is familiar), has the
highest frequency, and emerges as a potentially important category.
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McKinnon and Bruns (1992) examined how middle and upper level managers in
Canadian and US manufacturing firms obtain and use information they need to control
their daily operations. Data were collected by interviewing 73 managers (plant
managers, sales directors, accountants, and other managers) in six US and six Canadian
corporations. The firms are involved in heavy manufacturing of basic materials and
products, high-tech manufacturing, and consumer branded product manufacturing.
The study found that information needs of the managers are determined by
operational tasks: production managers need information to order materials and
manage production facilities; sales and marketing managers seek information about
orders, prices, competitor actions, and customer needs. For them, “Yesterday’s
information is of little interest, and tomorrow’s is hard to come by. It is today that
must be managed, and only today’s information will do” (p.19). The two most
important sources of information that the managers value and use are personal
observation and management work itself. Other people are a third important source,
especially when they have proved themselves to be reliable. Another frequently used
source are reports, including informal as well as formal outputs of a management
accounting or information system. The major mode of information exchange is
through interpersonal communications that take place in meetings, one-on-one
interactions, and unfocused walking through the business. Common types of meetings
are those with co-workers and staff, with peers from other areas, and with customers.

Summary
From the small number of studies on how managers acquire and use information, we
may deduce tentatively the following generalizations:
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(1)

Managers indicate a substantial need for information about the external
environment. This need for external information spreads over a number of
environmental sectors.

(2)

Managers’ information needs are often task-related, and are typically driven by
current, immediate problems.

(3)

Managers prefer people sources, and often have their own interpersonal
networks of familiar, trusted sources.

(4)

Managers prefer verbal media and oral communication.

Taylor (1986) and Katzer and Fletcher (1992) arrived at similar observations when they
summarized the special information requirements of managers: managers rely heavily
on evaluated aggregated data; they suffer from an abundance of irrelevant
information; they strongly favour verbal media; and they have a critical need for
external information.

2.5

Research on Environmental Scanning

Early Studies
Aguilar’s (1967) book on scanning the business environment, based on his dissertation
at Harvard University, is a path-breaking study that continues to provide a reference
point for current research. Aguilar sought to answer three basic questions about the
environmental scanning of top managers - what information is sought, where it is
obtained from, and how it is acquired. The field study involved interviews with 137
managers in 41 companies in the US and Western Europe.6 In order to analyze the

6The

companies were mostly chemical manufacturing firms which supplied industrial products.

Interviews were based on the Critical Incident Technique: respondents were asked to recall recent
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empirical data, the environment was divided into four areas of concern: market tidings,
technical tidings, broad issues, acquisition leads, and other tidings. As to what
information is sought, the study found that the importance of information on ‘market
tidings’ was overwhelming - it was three times as important as the next area of concern
(‘technical tidings’).7 Sources were grouped into ‘inside’ and ‘outside’ categories and
each of these was in turn divided into personal and impersonal sources. The study
found that personal sources greatly exceeded impersonal sources in importance. The
most important personal sources were subordinates and customers, and the most
important impersonal source was publications. Functionally specialized managers
tended to use particular sources (e.g., production managers relied on suppliers). Toplevel managers tended to rely on informal networks of contacts outside the company.
Managers of large companies tended to rely more on internal sources. As to how
information was gained, the study showed that information from outside sources was
mostly unsolicited, whereas information from inside sources was mostly solicited. The
interview survey was supplemented by case studies on the scanning practices of two
small firms, one medium-sized company, and two large establishments. In the small
firms, scanning was done by top management in the course of normal business
operating activities, and the information obtained tended to be concerned with the
immediate industrial milieu. In the medium-size firm, “a number of distinct scanning
systems were loosely linked at the top management level through internal
communication characterized by an element of bargaining” (p.175). In the large firms,
there was an increased amount and complexity of internal communications, a greater

incidents of receiving information about the environment, and for each incident, to describe the kinds of
information, the sources, the methods, and so on.
7Relative

importance of an area of concern was measured by the number of responses (in the interviews)

that pertain to it.
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use of institutionalized scanning units, and an increased reliance by top management on
staff assistants to filter information.

Kefalas and Schoderbek (1973) surveyed the scanning behavior of 40 executives from
six companies in the farm equipment and meat packing industries. They investigated
the effects of the following variables on scanning: the variability of the environment,
the hierarchical level of the executive’s position, and the executive’s functional specialty.
These variables were correlated with the time spent on scanning and the usage of
various sources of information. Data from the interview survey showed that
executives in a dynamic environment (farm machinery) did more scanning than those
in a stable environment (meat packing), but the difference (1.9 hours per day versus 1.7
hours per day) was not statistically significant. Hierarchical level of the executive was
not related to the focus of scanning. There was considerable scanning of the market
sector by executives of all functional specialties. As for the sources utilized, 33 per cent
of all sources used were documentary compared to 30 per cent human and 37 per cent
combination (meetings and libraries) sources.

Keegan (1974) was one of the first to focus on the environmental scanning of
multinational companies. He interviewed 50 executives in 13 US multinational
companies about recent instances when they received external information. The study
concluded that sources outside the organization were more important than sources
inside the organization, with the former accounting for 66 per cent of information from
all sources. There was little use of any systematic method of information scanning:
computer-based systems were not being used, and even manual systems did not play a
significant role. Finally, the flow of information within the company was strongly
constrained by intra-organizational boundaries (boundaries between divisions,

58

functional specializations, and hierarchical levels all obstructed the free flow of
information).

Fahey and King (1977) proposed a scanning model framework to compare corporate
environmental scanning activities. Three scanning models are distinguished: the
irregular model, periodic model, and continuous model. In the irregular model,
scanning is ad hoc and driven by some external occurrence or crisis. In the periodic
model, scanning is regular, and is directed at decisions or issues in the near term.
Finally, in the continuous model, scanning is structured and integrated with corporate
planning processes, and usually involves a central scanning unit. From their structured
interviews with planning officers of twelve large corporations including two public
utilities, two banks, and two industrial goods manufacturers, they found that only two
firms had established scanning units. For nine of the remaining ten firms, scanning was
ad hoc and event-driven. None of the twelve firms had succeeded in integrating
environmental scanning into their strategic planning processes.

Hambrick's doctoral research in 1979 examined the relationships among environmental
scanning activities, organizational strategy, and executive roles in three sectors: higher
education, health care, and life insurance. Environmental scanning variables were the
amount of scanning and the sources utilized. Strategy was the organization’s basis for
competing, and this was measured as the extent to which the organization engaged in
product and market changes. Executive role variables were the executive’s hierarchical
level, functional area, and influence. The research sample consisted of 195 executives
from the top three levels of organizations in the three industries. Data were collected
through a mail questionnaire survey followed by limited interviews. The main findings
were (Hambrick 1979, 190-208):
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(1)

Organizational strategy alone did not appear to affect the amounts of scanning
conducted. However, strategy did have a limited effect on the sources used for
scanning the entrepreneurial environment: executives in ‘prospector’
organizations used personal and inside sources more than ‘defender’
organizations.8

(2)

The scanning activities of executives did not appear to vary significantly with
their hierarchical levels, nor with their functional specializations.

(3)

The industry that the organization was in strongly affected the content of what
was scanned: hospitals stressed scanning on the engineering environment,
insurance firms stressed the entrepreneurial environment, and colleges had
mixed patterns of emphasis.

The study observed that
organizations within an industry generally conduct very similar
environmental scanning, regardless of strategy. A ‘common body of
knowledge’ exists within an industry which is disseminated through
media equally available to and used by executives within the industry
(Hambrick 1979, 192).

Hambrick explains the lack of a connection between strategy and scanning in the
following way. Organizations adopting different strategies have different propensities
and capacities to act on environmental information. They may possess generally equal
information, but they act on it in different ways to create their own competitive
positions.

8Hambrick

adopted Miles and Snow's (1978) classification of organizational strategies. ‘Prospector’

organizations readily and frequently make product/market changes; ‘defender’ organizations make
relatively few or no product/market changes.
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O’Connell and Zimmerman (1979) compared how policy-level executives and planning
staff managers in 50 US and 50 European multinational corporations scanned the
international environment. The mail survey found that both groups of executives rated
the economic and technological sectors of the environment as having the most impact
on strategic decisions. Again, both groups identified persons in their own positions as
the chief sources of environmental information. The most important sources were the
categories ‘Home office top management’ and ‘Home office staff’ – both of which are
internal sources.

Recent research
Kobrin et al (1980) studied how large US international firms assessed foreign social and
political environments through a mail survey of 455 firms and follow-up interviews
with 113 managers in 37 firms. Consistent with the findings of earlier research, the
information sources considered important by a majority of the firms were internal –
subsidiary and regional managers, and headquarters personnel. Banks were clearly the
most important external source. The managers interviewed had a definite preference
for obtaining environmental assessments directly from people whom they know and
trust. They rely on their subordinates, colleagues in other firms, banks, and personal
observations during frequent trips to other countries. This tendency increased as one
rose in the managerial hierarchy.

Nishi, Schoderbek and Schoderbek (1982) surveyed the scanning behaviour of
executives in the Japanese computer industry and information-processing industry.
Data were collected by questionnaire survey and interviews in which 250 executives
participated. Respondents reported spending an average of 2.08 hours on scanning per
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day. Executives in the dynamic (computer) industry spent more time scanning than did
those in the stable (information-processing) industry. For both industries, the
marketing sector was the major sector, followed by the technology sector. Upper-level
executives spent more time on external scanning than lower-level executives.
Furthermore, executives spent a higher proportion of their time scanning the
environmental sector closest to their functional specialties. Over 35 percent of all
sources used were human sources, 38 percent were documentary sources, and the
remainder were ‘combined/mixed’ sources. The rated importance and reported use
frequency of both human and documentary sources were about the same. The
executives relied more on surveillance-type scanning modes than search-type modes,
and this tendency increased among the upper-level executives.

Wilson and Masser (1983) explored the environmental monitoring activity of 54 County
Planning Authorities in England and Wales. Analysis of the data from their
questionnaires discerned two stereotypes: those authorities that define information as
‘hard data’ and those that define it more widely as ‘qualitative data.’ The latter group
was more likely to have a policy of comprehensive information acquisition and to
regard information retrieval, processing, and evaluation as serious information
management issues. However, the weak relationship between information
management variables and planning variables suggests that information management
is seen as a technical task undertaken by specialists, and is to some extent divorced from
organizational characteristics.

Culnan (1983) looked at the scanning behavior of 362 professionals in a bank holding
company and a diversified natural resources manufacturing firm through a mail
questionnaire survey. The main objective was to examine the effects of the perceived
accessibility of information sources and the perceived complexity of tasks to be
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performed on the use of various information sources. Data collected from the
questionnaire survey showed that, contrary to earlier studies,9 information acquisition
was not entirely a function of perceived source accessibility. Information needs
associated with the individual’s task, such as its complexity, were related to the use of
information sources which were perceived as less accessible.

Jain (1984) studied scanning in large US corporations over two years. Interviews were
conducted with 37 managers in 11 corporations, and a questionnaire was mailed to the
CEOs of Fortune 500 companies. He found that scanning was directed at four areas:
economic, technological, political (including regulatory), and social. Scanning the
economic area was the most significant, followed by scanning the technological area.
The most important published information sources used were, in order of importance,
daily newspapers, publications by industry research groups, business periodicals,
reports of consultants, and government publications. Jain proposed an evolutionary
model of environmental scanning in organizations based on his research.
Organizational scanning systems go through four phases as they evolve: primitive, ad
hoc, reactive, and proactive phases. In the primitive phase, the environment is taken as
given, and the firm accepts whatever impact it may have on the organization. In the ad
hoc phase, management identifies a few areas that need to be watched without creating
formal systems to do scanning. In the reactive phase, the firm recognizes the
importance of the environment, and dabbles in scanning but is unwilling to be the first
to respond to a changing environment. Finally, in the proactive phase, the firm
practises scanning with vigour and zeal, applying formal methods and procedures. As
the firm progresses through the phases, its intensity of scanning effort increases, the
time horizon of the scanning lengthens, and the level of confidence in the scanned
9See,

for example, Gerstberger and Allen's (1968) classic study on the dominant importance of channel

accessibility when engineers seek information for their work (Section 2.2).
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information rises. Among the respondents, a significant number of scanning systems
ranked as highly systematic had been in place for over five years, while those systems
needing improvement were less than three years old. The study concluded that a
scanning system needs time to evolve and adapt to the organizational culture, and to
gain the confidence of top management (Jain 1984, 120).

Klein and Linneman (1984) conducted an extensive international survey of the
environmental assessment practices of large corporations. Survey questionnaires in
three languages were sent to the Fortune 1000 US industrials, Fortune 300
nonindustrials, the 300 largest Canadian industrials, and the “Foreign 500.”
Approximately 50 percent of the respondents had formalized environmental
assessment as a task in the planning process. The authors attributed the increased
importance of environmental assessment to greater environmental turbulence, longer
planning time horizons, use of futures forecasting techniques, and greater experience
with long-range planning processes. The most common information sources were the
in-house corporate staff (planners, forecasters and economists), external research
agencies that produce forecasts, and outside consultants who were hired. In terms of
assessment techniques, trend extrapolation was the most widely practised form of
forecasting, while scenario development was the most frequently used form of
judgmental technique.

Kennedy (1984) studied the environmental assessment function of large US-based
multinational corporations (average annual sales of $12 billion) through a series of
structured interviews. Seventy four percent of the 61 respondents had formally
institutionalized the function of socioeconomic and political risk assessment, with a
majority of the firms placing this function within the planning department.
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Ghoshal and Kim (1986) surveyed the scanning practices of 111 managers from 16 of
the largest companies in the Republic of Korea (South Korea). They indicated that the
most important kinds of environmental information are, in descending order, about the
market, competition, technology, regulatory policies, resources, and broad issues.
Information about the immediate business environment (competitors, existing
technologies, and product markets) is required daily for operational and tactical
decisions. Such information is usually obtained from business associates such as
customers, suppliers, trade associations, bankers, etc. It is acquired through a process
of “general surveillance” by managers who have direct access to the industry
grapevine and outside sources. On the other hand, information about the broader
environment (general social, economic, political and technological changes) is used
mainly for long term planning. For such information, sources in the public domain are
more important: general and trade journals, special government publications, reports
from academic institutions, think tanks or consulting organizations. It is acquired
through a process of “active search” by managers who are specially trained to know
the specific sources that are most useful for particular kinds of information.

Johnson and Kuehn (1987) studied the scanning behaviours of managers and owners of
132 small and 36 large organizations in the US Southwest. Data were collected by
interviews with 700 respondents. When asked how much time is spent actively seeking
information, the small business manager typically reports spending more than 2 hours
a day, compared with respondents in large organizations who report a mean of 1.5
hours, a significant difference. Small business respondents spend almost a third of their
information-seeking time looking for market-related information on sales, products,
and customer problems. Next in importance is information about technology. They
spend much less time in search of governmental information. In terms of quality of
information, they describe market-related information as follows: they receive the
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information quickly, know how it will affect operations, and have a good, clear
understanding of the data. They apply the opposite descriptions to information about
the government or technology. Small business respondents also prefer verbal media
more than printed or meeting sources. Customers are used most frequently, followed
by suppliers, subordinates, and distributors.

Preble et al’s (1988) research focused on the scanning done by multinational
corporations based in the US, with special reference to the level of sophistication of the
scanning systems used, the relative importance of environmental variables to be
scanned, and the sources relied upon. Their sample consisted of 95 multinational
corporations which operated in three or more foreign countries, and employed at least
1000 individuals. Data were collected by a mail questionnaire survey. The key results
were (Preble et al 1988, 12-13):
(1)

Over 53 percent of the firms were conducting continuous in-house international
scanning. Another 14 percent used consultants and subscription services to track
environmental trends.

(2)

Nearly half of the executives reported some degree of computerization used in
their scanning processes.

(3)

On average, executives relied on internal sources of international environmental
information much more (61%) than external sources (39%). Sixty nine percent of
all respondents used publications and reports as sources of environmental
information.

(4)

Formal systems or procedures were in place in 51 percent of the firms where
executives were regularly involved in the monitoring, abstracting, and/or
circulating of publications.
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Preble et al's findings contrast sharply with Keegan's 1974 study on the scanning done
by multinational companies: Keegan had found that systematic scanning methods were
rarely used, computerization was absent, and that executives relied much more on
external sources of information. It is reasonable to conclude that, at least among
multinational companies, there has been a shift towards the establishment of more
formalized systems and the use of more sophisticated techniques to scan and analyze
the environment.

Smeltzer et al (1988) surveyed scanning practices of small businesses in the Phoenix and
Kansas City metropolitan areas. Data were collected by interviews with 88
owners/managers. Of the 88 respondents, 40 used continuous scanning, and another
32 scanned periodically. Personal sources were considered significantly more important
than impersonal sources. Family members and customers were by far the most
prevalent personal sources, while magazines and journals were the most prevalent
impersonal sources.

Daft, Sormunen and Parks’ (1988) study of scanning by chief executive officers
introduced the concept of perceived strategic uncertainty as a predictor of scanning
activity. Perceived strategic uncertainty is a combination of two notions: uncertainty as
measured by the complexity and dynamism of an environmental sector, and the
importance of events in that sector to the organization. Using this concept, they sought
to examine (1) whether certain environmental sectors were perceived as being more
strategically uncertain than others, (2) whether this perceived strategic uncertainty
affected scanning frequency and use of sources, and (3) whether chief executives in
high-performing firms showed different scanning patterns. The research sample
consisted of 50 small to medium-sized manufacturing companies located in Texas,
whose businesses ranged from aerospace to kitchens. Data were collected through
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personal interviews with the CEOs using a structured instrument. On the relative
uncertainty of various environmental sectors, the study found that the customer,
economic, and competitor sectors generated greater strategic uncertainty than the
technological, regulatory and sociocultural sectors. Chief executives responded to the
perceived uncertainty with higher scanning frequency in all modes, including a
somewhat larger use of personal compared to written sources. The greater use of all
modes implies that chief executives employ multiple and complementary sources to
interpret an uncertain environment:

Personal sources are important because their richness enables subtle
signals to be detected. Written media are important because tangible data
can be gathered and communicated about discrete events. . . . Managers
use multiple media, and media may complement one another. A weak
signal detected from a personal source may be supplemented with
objective data. Scanning information through one medium may trigger
the use of a complementary medium (Daft, Sormunen and Parks 1988,
136).

Finally, chief executives in high-performing firms10 did more frequent scanning
through all media when strategic uncertainty was high, compared to low-performing
firms. Moreover, their breadth of scanning was wider, and they tailored their scanning
according to the amount of perceived uncertainty in each sector. The study by Daft et
al provides a new insight, that perceived environmental uncertainty alone is not a
strong motivator for scanning, but that instead, scanning is affected by the combined

10Performance

was measured by profitability as indicated by the return on total assets of the firm

averaged over the preceding three years.
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effect of the level of uncertainty in an environmental sector, and the strategic value of
information about that sector.

Boyd (1989) studied the scanning behavior of 72 executives in 23 firms.11 He found a
strong relationship between scanning of an environmental issue and the perceived
importance of that issue, and concluded that “perceived importance is itself the most
important predictor of scanning activity” (p.95). This is so even when the issue is
experiencing a low rate of change, or when the executive already has adequate
information about that issue. In an important sense, Boyd’s work is a confirmation of
Daft, Sormunen and Park’s (1988) study. As with the latter, it emphasizes that it is the
perceived importance of environmental developments rather than their perceived
uncertainty, that has the greatest effect on scanning activity. Furthermore, Boyd found
that although the rate of change and lack of information variables on their own did not
have significant effect on scanning, they became important when coupled with the
perceived importance factor.

Lester and Waters (1989) investigated the environmental scanning activities of the
corporate planning departments of seven large UK-based companies. Data were
collected through interviews with nine planning directors and planning managers of
these firms. The firms were large (9,000 to 130,000 employees) multinational companies
active in different industry sectors (e.g., oil refining, construction, telecommunications).
The study found that the planners put most effort into acquiring information on the
competitive sector, information concerning competitive industries, companies, products
and services, and markets. Relatively little attention was given to macro-environmental
influences such as economic, political, social/cultural factors. In seeking relevant
11Most

of the firms were in banking, health, insurance, and chemicals. Data were collected by mailing

questionnaire surveys which were completed verbally by telephone interviews.
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environmental information, the planners found traditional sources, such as libraries,
tedious and frustrating to use. They were also skeptical about the value of informationbrokering services, and they preferred raw to refined data. Partly as a result of these
feelings, the planners generally showed great interest in, and in some cases
considerable usage of, online information services. The overall impression was that the
use of formal, published resources in environmental scanning was predominantly ad
hoc, informal, and low key.

Summary
In our survey of the studies that have been done on environmental scanning, a number
of recurrent research themes are discernible. Thus, the variables that are thought to
influence environmental scanning fall into three categories: (1) the environmental
characteristics, such as the nature of the general business milieu (e.g., complexity and
variability) or the nature of the industry the firm is in; (2) the organizational
characteristics, such as its business strategy, size, or task complexity; and (3) the
executives' characteristics, such as their hierarchical level, functional specialization, and
cognitive traits. The phenomenon of environmental scanning itself is usually
investigated along three dimensions: the scope of scanning (what are the areas of
concern); the amount of scanning (how much and how often); and the sources of
information. We place these predictor and dependent variables in a grid to structure
our summary of scanning research (Fig. 2.2).
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Scope of
Scanning

Amount of
Scanning

Sources of
Information

ENVIRONMENTAL
CHARACTERISTICS
• Complexity, variability
• Perceived uncertainty
• Nature of industry
ORGANIZATIONAL
CHARACTERISTICS
• Organizational strategy
• Organizational size
• Task complexity
EXECUTIVE
CHARACTERISTICS
• Hierarchical level
• Functional specialty
• Cognitive traits

Fig. 2.2. Principal variables investigated in scanning research

The scope of environmental scanning. Aguilar’s 1967 study revealed that the
environmental sector of ‘market tidings’ was of overwhelming importance for his
sample of mainly chemical manufacturing companies. O’Connell and Zimmerman
(1979) found that policy-level executives and planning managers rated the economic
and technological sectors as most strategic. Hambrick’s (1979) study of three industries
concluded that there was a strong connection between the industry that the
organization is in and the focus of scanning: hospitals stressed the engineering
environment, while insurance firms stressed the entrepreneurial environment. Finally,
Lester and Waters (1989) found that corporate planners put most effort into getting
information on the competitive sector which includes competitive industries,
companies, products and services, and markets.
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The amount of environmental scanning. Aguilar (1967) observed that the amount of
scanning increased with the size of the firm. Kefalas and Schoderbek (1973) showed
that enterprises in a dynamic environment did more scanning than those in a stable
environment. Keegan (1974) stressed that the flow of environmental information
within a company was constrained by intra-organizational boundaries. Hambrick
(1979) found that organizational strategy alone did not affect the amount of scanning.
He postulated that firms in the same industry shared a ‘common body of knowledge.’
Furthermore, the scanning of executives did not vary significantly with their
hierarchical level or functional specialization. Daft, Sormunen and Parks (1988) showed
that chief executives scanned more frequently in response to perceived strategic
uncertainty in the environment.

The sources of information. Aguilar (1967) found that personal sources of information
were far more important than impersonal sources. Top-level managers tended to rely
on their own informal networks of contacts outside the organization, while functional
managers tended to use particular sources related to their specializations. Stabell (1978)
found that integratively complex managers used a larger number of impersonal
sources, sampled more information, and sampled sources more evenly. From their
international survey, Klein and Linneman (1984) concluded that the most common
sources were in-house corporate staff, external research agencies, and outside
consultants. Culnan (1983) showed that the complexity of the task to be performed
may lead the individual to use sources which were perceived as being less accessible.
Preble et al (1988) found that executives of multinational corporations relied much more
on internal sources than external sources. Daft, Sormunen and Parks (1988) found that
chief executives reacted to perceived uncertainty with greater scanning using all
sources, implying that they employed multiple and complementary sources to interpret
an uncertain environment.
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What may be gleaned from the scanning studies? A summary may include the
following observations (see also Choo and Auster 1993):
(1)

There is a growing awareness of the value of environmental scanning.

(2)

Scanning of the environment is often informal and unsystematic, and firms
encounter problems in integrating scanning with strategic decision making. In
recent years, formal, systematic scanning appears to be more common,
especially among larger corporations.

(3)

The environmental sectors that are of greatest concern to business organizations
are the market and competitor sectors.

(4)

The industry that the firm is in has an important effect on its scanning activities.

(5)

Managers of firms operating in more uncertain environments perform more
environmental scanning.

(6)

Managers employ a complementary mix of multiple sources of information
about the environment. Within this mix, personal sources are likely to be very
important.

This is a parsimonious list: much more needs to be learnt about how organizations scan
their external environments. In relation to the present study, we note that few studies
have investigated the acquisition and use of information on the external environment
by CEOs, and that no studies have examined the scanning behaviour of CEOs in the
Canadian telecommunications industry.

2.6

Synthesis of Principal Findings and Variables

Figure 2.3 shows the interrelationships among the sets of literature that we have
reviewed. It also summarizes the main findings and principal variables that were
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investigated in those studies. Organization theory provides a useful perspective of the
external environment acting as a source of information, continually creating signals to
which an organization attends. A lack of information about the environment is
perceived as uncertainty. As decision-making and interpretation systems,
organizations need information in order to reduce uncertainty as well as equivocality
about environmental changes. On the other side, the large number of field studies
about information needs and uses suggest that the use of an information source is
strongly influenced by its perceived accessibility. Informal sources, especially personal
sources, are important. Furthermore, information needs must be considered in the
context of the user’s work, organizational, and social settings. A small number of
studies of managers as information users combine elements from organization theory and
information needs and uses studies to investigate how managers acquire and use
information. These have found that managers perceive a growing need for
information about the external environment. At the same time, their information
needs are mostly driven by current, immediate problems. In information acquisition,
managers prefer personal sources and verbal media. Many environmental scanning
studies may be
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ORGANIZATION THEORY

INFORMATION NEEDS & USES
• Use of a source is strongly
influenced by its perceived
accessibility.

• Environment as source of
information: Lack of information
about environment creates
Perceived Environmental Uncertainty

• Informal sources, including
colleagues and personal contacts,
are important.

• Organizations as Decision Making
and Interpretation systems :
Organizations need information to
reduce uncertainty and
equivocality.

• Context of information needs and
use must be examined.

MANAGERS AS INFORMATION USERS
• Managers perceive growing need for
information about external environment.
• Information needs are determined by
current, immediate problems.
• Managers prefer people sources and
personal observation.
• Managers prefer verbal media and oral
communication.

SCANNING STUDIES
• Firms are most concerned with the
market and competitor sectors of the
environment.
• The industry that the firm is in has an
important effect on its scanning.
• Scanning increases as environmental
uncertainty increases.
• Managers use multiple, complementary
sources to scan. Personal sources are
important.

Fig. 2.3. Overview of research literatures
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considered a subset of studies of managers as information users. Here, studies have
found that there is rising awareness of the value of scanning, and that scanning
increased with environmental uncertainty. Managers scan with multiple
complementary sources, and prefer personal information sources.

There is a clear differentiation between the information orientations of the research in
organization theory and information needs and uses studies. In organization theory,
emphasis is on the use of information by managers in decision making, problem
solving, or planning activities. For the Carnegie School organization theorists,
management is decision making, and the main stages in decision making are identifying
occasions calling for a decision, developing alternative courses, and selecting a particular
course of action (Simon 1976, 1977). The typical treatment of information excludes a
substantive consideration of the problems associated with the acquisition of
information in external environments. The assumption is that information would
somehow “flow” into the organization so that information acquisition would be nonproblematic. Complex issues in the perception, evaluation, and selection of multiple
sources and channels from a rapidly expanding array of choices are not recognized.
Possible relationships between managerial information roles and the selection and use
of information sources are not explored. Furthermore, information is regarded as a
homogeneous commodity. ‘Real world’ information, however, is far from uniform and
has qualities of accuracy, timeliness, relevance, trustworthiness, and so on. Managers
do not treat information as uniform, and express distinct preferences for certain types
and formats of information. Reliance on certain preferred channels would have an
effect on managers’ information seeking and decision making behaviours. All these
issues imply that information acquisition is the ‘missing link’ in our efforts to
understand the information processing chain of the organization (Roberts and Clarke
1987, 1989).
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One of the themes in information needs and uses studies on the other hand, is the
acquisition of information. Here the research concerns include users’ perceptions of
sources, their methods of accessing and using sources, and their assessments of the
value of information provided. Research typically attempts to account for patterns of
source or system usage with an analysis of users’ demographic variables, their
attitudes, and their task performance requirements. Unfortunately, as several
reviewers of the existing research on information needs and uses have pointed out,
these studies suffer from limitations. There is overemphasis on a few specialised or
professional populations, notably academics, engineers and scientists. Too few studies
have looked at the information behaviours of laypeople, managers, or other
professionals (Crawford 1978, Brittain 1982, Katzer 1987). Even fewer investigate the
chief executive officer specifically. Information needs and uses studies tend to start with
the information source or system and examine the user in relation to that system. A
great majority of the studies confine themselves to formal information sources, such as
documentary sources and computer-based information systems, even though most
information exchange is verbal and informal (Roberts and Wilson 1988). Finally,
information needs and uses studies seldom analyse the actual use of the information
obtained nor do they relate information behaviours to the user’s social settings (Wilson
1981). Partly in response to these criticisms, the research approach has shifted in recent
years to investigating the effect of user characteristics and cognitive processes on
information seeking (Dervin and Nilan 1986, Hewins 1990).

The basic element in constructing a picture of an organization’s external information
activities is the information behaviours and information perceptions of individual
managers. We need to increase our knowledge of how managers, and more
specifically CEOs, gather information about the external environment in order to
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provide the necessary data to build theories and to guide the development of
information services. “Combining organizational and informational viewpoints could,
and should, lead to better formulated information concepts, more rewarding empirical
work, improved understanding of organizational processes, more informative
theorizing, and to more effective external information systems and practices” (Roberts
and Clarke 1987, 110).
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CHAPTER 3
METHODOLOGY

3.1

Conceptual Framework

The purpose of the present study is to investigate how CEOs in the Canadian
telecommunications industry acquire and use information about the external business
environment. Specifically, the study addresses five research questions:
(1)

Which sectors of the external business environment are seen as important and
uncertain by the chief executives?

(2)

How much scanning of the external business environment is done by the chief
executives?

(3)

Which information sources are used by the chief executives to scan the
environment?

(4)

What factors influence the use of these information sources?

(5)

In what ways do the chief executives make use of information about the external
environment?

The conceptual framework for investigating these research questions is constructed on
theoretical foundations in organization theory and information needs and uses studies.
In our review of the organization literature (2.1), we concluded that because we are
studying the individual information behaviour of executives, it is appropriate to
examine their perceptions of the uncertainty in the external environment. Uncertainty
arises because the executive experiences a lack of information about an external
environment that is complex and variable. Thus, we identify perceived environmental
uncertainty as an independent variable that might affect the executives’ scanning
behaviours. In our discussion of information needs and uses studies (2.3), we
summarized that the use of information sources is related to the user’s perception of
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these sources. In particular, information needs and uses studies found that the use of an
information source is influenced more by its perceived accessibility than by its quality.
We identify perceived source accessibility and perceived source quality as independent
variables that might impact the use of information sources in environmental scanning.
In our assessment of studies on environmental scanning (2.5), we generalized that
managers perceive certain environmental sectors as being more important, these being
typically the market and competitor sectors. Furthermore, when executives use
sources from the wide array of possibilities available to them, they use multiple,
complementary sources but show preferences for particular types of sources, especially
personal sources. The amount of scanning is also related to environmental and
organizational characteristics, including the perceived environmental uncertainty and
the industry that the firm is in. We identify amount of scanning, and use of information
sources for scanning as the dependent variables. In Mintzberg’s (1973)
conceptualization of managers as information processing systems, top managers
perform four decisional roles using information obtained through their informational
and interpersonal roles (2.4). We explore the use of environmental information by the chief
executives in these four decisional roles.

Using variables from organization theory and information needs and uses studies, the
present study investigates the following:
(1)

Relationship between the executive’s perceived environmental uncertainty and
the amount of scanning done;

(2)

Influence of perceived source accessibility, perceived source quality, and
perceived environmental uncertainty on the use of sources for scanning, and on
the use of information from these sources in decision making;
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(3)

Relationship between amount of scanning done, perceived environmental
uncertainty, and the use of environmental information by the executive in
performing decisional roles.

The derivation of the principal concepts and relationships from the research literatures
is shown in Fig. 3.1. The independent and dependent variables that form the conceptual
framework of this study are depicted in Fig. 3.2.

3.2

Research Hypotheses

For an organization, the external environment consists of the totality of outside
physical and social factors that need to be taken into account when making decisions
(Duncan 1972). Environmental factors change continually, and as they evolve they
create signals and messages (Dill 1962). Executives scan the environment because they
need to have information about significant developments in the environment so that
they can plan the future course of the firm (Aguilar 1967). Executives perceive the
environment as being uncertain, presenting opportunities and threats from time to
time. This perceived environmental uncertainty is experienced as a perceived lack of
information about the environment, and rises with the variability and complexity of the
environment (Duncan 1972). Organization theory identifies a number of
environmental sectors that would be important to the firm, including customers,
competition, technological, governmental, and socioeconomic sectors (Glueck and Jauch
1984). Recently, Daft et al (1988) and Boyd (1989) found that, in addition to complexity
and variability, the perceived importance of an
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ORGANIZATION THEORY

INFORMATION NEEDS & USES
• Perceived Source Accessibility

• Perceived Environmental
Uncertainty

• Perceived Source Quality

MANAGERS AS INFORMATION USERS
• Decisional Roles of Managers

ENVIRONMENTAL SCANNING
• Environmental Sectors
• Information Sources
• Amount of Scanning

PRESENT STUDY

• Relationship between Perceived
Environmental Uncertainty and Amount
of Scanning.
• Influence of Perceived Source
Accessibility, Perceived Source Quality,
and Perceived Environmental Uncertainty
on Use of Sources.
• Use of environmental information in
performing Decisional Roles.

Fig. 3.1. Principal variables from the research literature
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Perceived
Environmental
Uncertainty

Amount of
Scanning

Perceived
Source
Accessibility

Perceived
Source
Quality

Use of Sources in Scanning
and Decision Making

Use of Environmental Information in Decision Making

Fig. 3.2. Principal variables in conceptual framework

environmental sector is a predictor of scanning activity. They define the variable
‘perceived strategic uncertainty’ to represent the combined effect of perceived
importance, complexity and variability. We use this concept to investigate the
hypothesis that chief executives who perceive greater strategic uncertainty in an
environmental sector would respond by doing a greater amount of scanning in that
sector.
Hypothesis 1:

The perceived strategic uncertainty of an environmental sector is positively
correlated with the amount of scanning done in that sector.

Past studies on the information needs and uses of scientists, technologists, and social
scientists have found that these users tend to use information sources which are
perceived to be more accessible: sources which are close at hand, or which are in the
immediate work setting. Several studies have found that the perceived accessibility of
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an information channel has a far greater effect than its perceived quality (see for
example the studies reported in Allen 1977). In addition to perceived source
characteristics, the perceived environmental uncertainty was also shown to influence
information seeking behaviour. For example, Blandin and Brown (1977) found that
top-level managers’ perceived environmental uncertainty was positively correlated
with their frequency of use of all sources. Similarly, Brown and Utterback (1985) found
that research and development staff who perceived the environment to be more
uncertain sought greater contact with sources outside their firms. Compared with the
information seeking examined in information needs and uses studies, use of sources to
scan the environment may be influenced by different conditions. For example, sources
with the required information about the external environment may not be readily
accessible, or high-quality sources may need to be consulted in order to secure some
vital information. As we have discussed (1.3), environmental scanning differs from
information seeking in that it includes not only purposeful searching for information to
answer specific questions, but also a general viewing of or exposure to information, in
the hope of detecting signals of imminent, important change. Furthermore,
information gained from scanning is often used by chief executives in making strategic
decisions that could have important consequences for the firm. It would be useful to reexamine, for the case of chief executives seeking information about the environment,
the relative importance of the perceived source characteristics of accessibility and
quality.
We summarize from the above that source use in environmental scanning is affected by
perceived source accessibility, perceived source quality, and perceived environmental
uncertainty. We investigate this phenomenon with a quartet of hypotheses.
Hypotheses 2 and 3 propose that the frequency of source use in environmental
scanning increases with the perceived accessibility and perceived quality of an
information source. Hypothesis 4 proposes that the frequency of source use in
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environmental scanning increases with perceived environmental uncertainty.
Hypothesis 5 proposes that among the factors being considered, perceived source
accessibility is the most important in explaining the frequency of using sources to scan
the external environment.
Hypothesis 2:

The perceived accessibility of an information source is positively correlated
with the frequency of its use in environmental scanning.

Hypothesis 3:

The perceived quality of an information source is positively correlated with
the frequency of its use in environmental scanning.

Hypothesis 4:

The perceived environmental uncertainty is positively correlated with the
frequency of using each information source in environmental scanning.

Hypothesis 5:

The perceived accessibility of an information source accounts for more of
the variance of the frequency of its use in scanning, than either the
perceived quality of the source or the perceived uncertainty of the
environment.

Gerstberger and Allen, in their classic 1968 study, found that when engineers
considered whether to accept or reject ideas from sources as solutions to their
problems, the dominant factor then became the quality of the sources rather than
accessibility (Gerstberger and Allen 1968, 279; Paisley 1968). Thus, while perceived
source accessibility was the most important determinant of source use, when it came to
the use of information from sources, perceived source quality was the more important
criterion. We investigate the existence of a similar pattern of behaviour among the
CEOs scanning the environment. The perceived accessibility and quality of a source
may both affect the use of information from that source in decision making, but we
postulate further that perceived source quality is the more important criterion when the
executives decide on information from which sources to use in decision making.
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Symmetrically with the last set of hypotheses, we set up a second quartet of hypotheses
to test the relationships between the use of environmental information from a source in
decision making and perceived source accessibility, perceived source quality, and
perceived environmental uncertainty. Hypothesis 6 and 7 propose that the frequency
of using environmental information from a source in decision making increases with
the perceived accessibility and quality of the source. Hypothesis 8 proposes that the
frequency of using environmental information from a source in decision making
increases with perceived environmental uncertainty. Finally, Hypothesis 9 proposes
that among the factors being considered, perceived source quality is the most
important in explaining the frequency of using environmental information from a
source in decision making.
Hypothesis 6:

The perceived accessibility of an information source is positively correlated
with the frequency of using environmental information from that source
in decision making.

Hypothesis 7:

The perceived quality of an information source is positively correlated with
the frequency of using environmental information from that source in
decision making.

Hypothesis 8:

The perceived environmental uncertainty is positively correlated with the
frequency of using environmental information from each source in
decision making.

Hypothesis 9:

The perceived quality of an information source accounts for more of the
variance of the frequency of using environmental information from that
source in decision making, than either the perceived accessibility of the
source or the perceived uncertainty of the environment.

In Mintzberg’s conceptualization of top managers as information processing systems,
the manager’s interpersonal roles provide access and exposure to information from a
large number of external and internal information sources. The manager in the
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informational role of monitor “continually seeks and receives information from a variety
of sources in order to develop a thorough understanding of the organization and its
environment” (Mintzberg 1973, 97). Access to information combines with positional
authority to empower the manager to perform four decisional roles: as entrepreneur in
initiating improvement projects, as resource allocator in distributing organizational
resources, as disturbance handler in dealing with unexpected events, and as negotiator
in negotiating with external organizations. According to Mintzberg, “it is the
manager’s informational roles that tie all the managerial work together – linking status
and interpersonal roles with the decisional roles” (p.71). We therefore expect that the
greater the amount of scanning done by the manager, the greater the use of
environmental information for decision making in the four decisional roles. In each of
the four decisional roles, decision making often begins with the perception of events or
stimuli in the external environment. The manager as entrepreneur spots opportunities
from scanning the environment. The manager as resource allocator considers the
availability and dependence on external resources. The manager as disturbance handler
deals with unexpected environmental events. Finally, the manager as negotiator trades
and transacts with external entities. Given these conditions, we expect a relationship
between perceived environmental uncertainty and the use of environmental
information for decision making in the four decisional roles. We test the above by
constructing a pair of hypotheses. Hypothesis 10 proposes that the frequency of using
environmental information in decision making in the four decisional roles increases
with the amount of scanning. Hypothesis 11 proposes that the frequency of using
environmental information in decision making in the four decisional roles increases
with the perceived environmental uncertainty.
Hypothesis 10:

The total amount of scanning is positively correlated with the frequency of
using environmental information in decision making in the four decisional
roles of entrepreneur, resource allocator, disturbance handler, and negotiator.
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Hypothesis 11:

The perceived environmental uncertainty is positively correlated with the
frequency of using environmental information in decision making in the four
decisional roles of entrepreneur, resource allocator, disturbance handler, and
negotiator.

3.3

Definition and Measurement of Variables

The conceptual framework of the present study consists of three independent variables
and three dependent variables. The independent variables are Perceived
Environmental Uncertainty, Perceived Source Accessibility, and Perceived Source
Quality. The dependent variables are Amount of Scanning (as measured by frequency
of receiving environmental information and level of interest in keeping abreast of
environmental trends), Use of Sources in Scanning (as measured by frequency of using
individual sources), and Use of Environmental Information in Decision Making (as
measured by frequency of using environmental information in decisional roles). In
addition, we need to identify the Environmental Sectors that make up the external
business environment, and the Information Sources that chief executives use to scan the
external environment.

Environmental sectors
The external business environment of a firm is divided into six environmental sectors,
as defined by Daft, Sormunen and Parks (1988) in their study of CEO scanning:
(1)

Customer sector refers to those companies or individuals that purchase the
products made by the respondent’s firm, and include companies that acquire the
products for resale, as well as final customers.

(2)

Competition sector includes the companies, products, and competitive tactics:
companies that make substitute products; products that compete with the
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respondent firm’s products; and competitive actions between the respondent’s
firm and other companies in the same industry.
(3)

Technological sector includes the development of new production techniques and
methods, innovation in materials and products, and general trends in research
and science relevant to the respondent's firm.

(4)

Regulatory sector includes federal and provincial legislation and regulations, city
or community policies, and political developments at all levels of government.

(5)

Economic sector includes economic factors such as stock markets, rate of inflation,
foreign trade balance, federal and provincial budgets, interest rates,
unemployment, and economic growth rate.

(6)

Sociocultural sector comprises social values in the general population, the work
ethic, and demographic trends such as an increasing number of women in the
work force (Daft, Sormunen and Parks 1988, 137-38).

This environmental typology is similar to those proposed in recent works on strategic
management. For example, Jauch and Glueck (1988) identify six environmental sectors
as follows: customers, suppliers, competition, socioeconomic, technological, and
governmental. Fahey and Narayanan (1986) distinguish between a macroenvironment
comprising social, economic, political, and technological sectors, and a task/industry
environment comprising mainly the customer and competitor sectors.

Perceived Environmental Uncertainty
The measurement of perceived environmental uncertainty is based on Duncan’s (1972)
model. Duncan identifies two dimensions of the environment: the simple-complex
dimension is the number of environmental factors taken into consideration in decision
making; the static-dynamic dimension is the degree to which these factors remain the
same or change continually over time. Decision makers in environments which are
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complex and dynamic experience the greatest amount of perceived environmental
uncertainty. Recently, a confirmatory factor analysis by Achrol (1988) found support
for Duncan’s hypothesis that environmental complexity and variability are positive
causal antecedents of decision-making uncertainty. In Duncan’s procedure to measure
perceived environmental uncertainty, respondents select relevant environmental
factors from a list of twenty five factors, and then rate each of these factors along
fourteen questionnaire items. A number of studies have modified Duncan’s instrument
in order to reduce the complexity of administering the instrument, and to improve the
comparability of responses across subjects. These modifications have improved
significantly the consistency of the measures (Achrol 1988). Following Duncan’s model,
Daft, Sormunen and Parks (1988) use complexity and variability to measure the
perceived environmental uncertainty of chief executives. In addition, they find that the
perceived importance of trends and events in each of the various environmental sectors
has a major effect on scanning activity. They therefore merge uncertainty and
importance in a measure of Perceived Strategic Uncertainty (PSU), defined as a
combination of uncertainty measured by the complexity and variability in an
environmental sector, and the importance of events in that sector to the firm. Boyd
(1989) confirms Daft et al’s findings, and concluded further that measuring
environmental uncertainty as a multi-dimensional construct provides a better linkage
between perceived uncertainty and scanning activity.

In the present study, respondents assess each of the six environmental sectors
according to these questions:
(1)

How important to your organization are trends and events in each
environmental sector?
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(2)

What is the rate of change taking place in each environmental sector? Rate of
change is the extent to which agencies, issues, trends, problems, or opportunities
change over time in your firm’s external environment.

(3)

What is the level of complexity of each environmental sector? A complex sector
has a large number of diverse factors that need to be taken into account in
decision making. There are many organizational and individual players with
complex relationships, so that cause and effect links cannot always be
established.

Respondents indicate their answers on five-point ascending scales. The phrasing of
these questions is derived from Duncan (1972) and Daft, Sormunen and Parks (1988).
As defined by the latter, the score for PSU is calculated by adding the scores for
complexity and variability, and multiplying the sum by the importance score. An index
for the overall Perceived Environmental Uncertainty is obtained by summing PSU
scores across the six environmental sectors.

Information sources
Sixteen information sources are selected for the questionnaire, based on sources studied
in past research on environmental scanning, notably in Aguilar (1967), Keegan (1974),
Culnan (1983), Preble et al (1988), and Daft, Sormunen and Parks (1988). Following the
classification scheme used by Aguilar (1967), sources are grouped into two categories,
External and Internal, and further subdivided into Personal and Impersonal sources.
Personal sources communicate information personally to the executive whereas
Impersonal sources communicate information to broad audiences, or through
formalized, group-communication activities. By this definition, Impersonal sources
would include sources such as publications; conferences, trips; and the company library.
Furthermore, following Culnan (1983), Electronic Information Services are classified as
Internal impersonal sources because databases or information services are accessed
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directly within the organization. Although there is no universally accepted way of
classifying information sources, we have grouped sources so as to facilitate comparison
of results with past studies on environmental scanning.

(1)

External personal sources. Four external personal sources are identified, namely,
Customers; Competitors; Business and professional associates who would
include executives of other firms, bankers, lawyers, financial analysts, and
consultants; and Government officials.

(2)

External impersonal sources. Five external impersonal sources are identified,
namely, Newspapers and periodicals; Government publications; Broadcast media
(radio and television); Industry and trade associations (publications and reports);
and Conferences and trips.

(3)

Internal personal sources. Three internal personal sources are identified, namely,
Superiors and board members; Subordinate managers; and Subordinate staff.

(4)

Internal impersonal sources. Four internal printed sources are identified, namely,
Internal memoranda and circulars; Internal reports and studies; Company
library; and Electronic information services that include news wire services, and
online databases.

Respondents use this list of sixteen information sources to indicate their perceptions and
use of these sources. Furthermore, space is provided in the questionnaire for the
respondent to add information sources that are not in the list.

Perceived Source Accessibility
In Gerstberger and Allen’s 1968 study, each subject was asked to rank nine information
channels on the basis of their perceived accessibility, perceived ease of use, perceived
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technical quality, and degree of experience. Accessibility was defined as “The degree to
which one can attain meaningful contact with the channel – in other words just how
easy it is to approach, obtain, or contact the channel (without giving consideration to
the reliability of quality of the information expected)” (Allen 1977, 182).

After reviewing the concept of perceived accessibility in organizational communication,
library science, and management information systems, Culnan (1985) summarized that
in organizational communication, source accessibility has generally been defined as
both the social and economic costs associated with acquiring information, whereas in
library and information science literature, accessibility is generally defined in terms of
the ‘physical’ costs of use, especially the physical distance of the library from the user.
Culnan (1985) proposes perceived source accessibility as the unifying concept for the
design and evaluation of a wide variety of information systems and services and
defines perceived accessibility as the “expected level of effort required to use a
particular information source” (Culnan 1985, 302). She identifies three dimensions of
accessibility: gaining physical access to the information source (physical dimension);
translating an information need or request into a language that is understood by the
source (interface dimension); and being able to physically retrieve the potentially
relevant information (informational dimension). In the case of executives acquiring
information, the physical and informational accessibility of sources could be important,
while the interface dimension would be more pertinent in interactions with computerbased information systems.

O’Reilly (1982) tested an item pool of eighteen questions to measure perceived
accessibility and quality of information sources. His analysis revealed that three
questions from his pool represented source accessibility. These questions concerned the
‘time, expense, or difficulty in obtaining information from the source,’ ‘how easy to get
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at is the information,’ and ‘how difficult is it to get information from the source’
(O’Reilly 1982, 762-3). For the present study, we identify “time and effort needed to
approach, contact, or locate the source,” and “ease of getting desired information from
the source” as the two dimensions of perceived source accessibility.

Respondents in the study assess the sixteen information sources according to two
‘source accessibility’ questions:
(1)

How much of your time and effort is needed to approach, contact, or locate each
information source?

(2)

After contacting or locating the source, how easy is it to get the desired
information from that source?

Respondents indicate their answers on five-point ascending scales. The phrasing of
these questions is derived from the theoretical definitions of Allen (1977) and Culnan
(1985), and the questions developed by O’Reilly (1982).

Perceived Source Quality
Zmud (1978) reviews the literature on the dimensions of information and identifies the
following characteristics: quantity (measured by adjectives such as ‘complete’ or
‘sufficient’), reliability (‘true,’ ‘accurate’), timeliness (‘current’), and format quality
(‘readable,’ ‘clear’). In his empirical study to validate these dimensions, four classes of
information traits were derived: (1) an overall view of the quality of information
consisting of a measure of relevancy; (2) the relevancy components comprising accuracy,
factualness, quantity, and reliability/timeliness; (3) the quality of format; and (4) the
quality of meaning in terms of its reasonableness (‘logical,’ ‘sensible’). The concept of
information ‘relevance’ is fundamental in the development of information science.
Saracevic (1970) includes in his summary list of definitions the notions that relevance is
“a measure of usefulness of an answer” and “an indication of significance to an
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important purpose.” Relevant information includes “ideas or facts so closely related to
the problem at hand that disregarding them would alter the problem” (p.120). He then
defines relevance as a relationship in the form of an algorithm: “Relevance is the (A)
gauge of relevance of an (B) aspect of relevance existing between an (C) object judged
and a (D) frame of reference as judged by a (E) assessor” (p.120-121). Eisenberg and
Schamber (1988) interpret this definition as: “Relevance is a measure of utility existing
between a document and a question as judged by a requester” (p.166). In his study
comparing the impact of source accessibility and quality on the use of information
sources by decision makers, O’Reilly (1982) determined that relevance is a main
dimension of perceived source quality (the other dimensions being accuracy, reliability,
and timeliness). The present study identifies relevance as one dimension of the quality
of information from a source.

Taylor (1986) suggests that the reliability of a source represents the summation of many
of the values of that source. He defines reliability as “the trust a user has in the
consistency of quality performance of the system and its outputs over time.” The
system or source is “consistent in maintaining its accepted level of accuracy, of
currency, of comprehensiveness (or selectivity as the case may be), and it can be relied
upon to do so in the future” (p.64). Nilan and his colleagues (1988) investigated the
source evaluation criteria that information seekers apply. They interviewed subjects
about the sequences of information seeking and use events that they have experienced.
The transcripts were then content-analyzed to extract the criteria that the subjects used
to evaluate their information sources. The initial research has identified a number of
criteria for the acceptance or rejection of information, sources, and information seeking
strategies (Nilan, Peek and Snyder 1988; Halpern and Nilan 1988). Among the fifteen
source criteria that were reported most frequently, the top five were “Authority or
expertise based on credentials,” “Authority or expertise based on experience,” “Only
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perceived source,” and “Trust.” The present study identifies reliability as the second
dimension of the quality of an information source.

Respondents assess the sixteen information sources according to two ‘source quality’
questions:
(1)

How relevant is the information from each source about the environment?
Relevant information is information that is needed and useful with respect to the
goals and activities of your firm.

(2)

How reliable is the information from each source about the environment?
Information is reliable when it is authoritative and dependable. It is information
that you personally trust.

Respondents indicate their answers on five-point ascending scales. The phrasing of
these questions is derived from the theoretical definitions of Saracevic (1970), Zmud
(1978), Taylor (1986), and the empirical findings of O’Reilly (1982), Nilan, Peek and
Snyder (1988) and Halpern and Nilan (1988).

Amount of Scanning
Amount of Scanning is measured using multiple indicators, as in Hambrick’s (1979)
study. Hambrick used three methods to measure scanning: the interest method
assessed the executive’s level of interest in keeping abreast of trends; the frequency
method assessed the frequency with which information comes to the executive’s
attention; and the hours method assessed the time that the executive spends scanning
each trait. Based on interviews with executives, Hambrick believed that each method
taps a somewhat different aspect of scanning. For example, the level of interest would
be affected by the executive’s cognitive traits and value system, while the frequency
with which information comes to the executive’s attention would be related to other
factors such as the kind of information channels in the industry, and the executive’s
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scanning style. Because all three measures were considered relevant and
complementary, Hambrick did not combine these measures into an aggregate score of
the amount of scanning.

Farh, Hoffman and Hegarty (1984) conducted a large-scale field study of over 400 top
management subunits in 108 European manufacturing firms to verify Hambrick’s
multi-trait multi-method approach. They applied confirmatory factor analysis to test
the convergent and discriminant validity of Hambrick’s constructs. They concluded
that:
(1)

Two methods of measuring environmental scanning, namely the interest
method and the frequency method, should both be used.

(2)

The third method of measuring scanning, the hours method, contained an
excessive amount of error, probably because it was very difficult for executives
to judge the time spent scanning each trait/sector. If such a measure is needed,
then it should be redesigned so that it requires a simpler judging task
(Farh, Hoffman and Hegarty 1984, 215-216).

In the present study, respondents indicate their amounts of scanning of each of the six
environmental sectors by answering the following questions:
(1)

To what extent do you keep yourself informed about developments in each
environmental sector? (Interest method)

(2)

How frequently does information about each environmental sector come to
your attention? (Frequency method)

(3)

In a typical working day, how many hours do you spend scanning?
(Hours method)

For (1), respondents select one of five statements that best describes their interest in
each sector. These statements range from ‘I try to know everything about this sector,’
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to ‘I generally do not try to keep myself informed about this sector.’ For (2),
respondents indicate their frequency of receiving environmental information on
ascending scales with five points labelled: At least once a day; At least once a week; At
least once a month; Few times a year; Less than once a year. For (3), respondents
estimate the total time spent scanning in a typical working day. As recommended by
Farh, Hoffman and Hegarty (1984), this is a simpler question than that used by
Hambrick (1979). The wording of the first two questions and their response scales are
based on Hambrick (1979).

Use of sources in scanning and decision making
Gerstberger and Allen (1968) distinguished between the use of information sources and
use of the information from these sources in problem solving. Based on data collected
over fifteen weeks from nineteen engineers in a large US electronics firm, they found
that the frequency of using information sources was strongly correlated to the
perceived accessibility of the sources. However, in using information from the sources,
“a greater proportion of ideas (measured by the ratio of messages accepted to those
received) will be accepted from those sources which are perceived to provide
information of higher quality or reliability” (p.275). They observed that this was an
“appallingly inefficient way” of seeking information in that the wrong criterion for
source selection was used early, and then later corrected for. For the present study, in
order to investigate the existence of a similar pattern, we distinguish between the
acquisition and use of information, that is, between the use of sources to scan and the
use of information from sources in decision making.

Respondents answer two questions on source use and information use:
(1)

How frequently do you use each of the following information sources to scan
the environment?
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(2)

How frequently do you use information about the environment from each
source in your decision making?

Respondents indicate their source and information use for each of the sixteen sources
listed in the questionnaire as well as any additional sources that they have identified.
For source use (1), they indicate their frequency of using each source to scan along a sixpoint ascending scale labelled: Never; Less than once a year; Few times a year; At least
once a month; At least once a week; At least once a day. This scale is based on that used
by Daft, Sormunen and Parks (1988) and Culnan (1983). For information use (2),
respondents indicate their frequency of using information from each source in decision
making along a five-point scale labelled: Never; Seldom; Sometimes; Often; Always.

Use of environmental information in decision making
In Mintzberg’s (1973) model of the manager as information user, four decisional roles
are defined. As entrepreneur, the manager initiates “improvement projects” such as
new lines of business or joint ventures that exploit an opportunity or solve a problem.
As resource allocator, the manager controls the distribution of all forms of
organizational resources through for example budget allocations and setting of targets.
As disturbance handler, the manager deals with unexpected but important events.
Finally, as negotiator, the manager engages in major negotiations with other
organizations or individuals. According to the model, these four decisional roles are
closely linked to the manager’s informational roles. The manager as monitor receives
information from numerous sources, and it is this information, combined with
positional authority, that enables the manager to perform the decisional roles. The
present study explores the relationship between the chief executive’s scanning amount
and the frequency with which environmental information is used for making decisions
in these four decisional roles.
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Respondents in the present study answer the following four questions on the use of
environmental information in decision making, corresponding to the four decisional
roles of entrepreneur, resource allocator, disturbance handler, and negotiator:
(1)

How frequently do you use information about the external environment when
you decide on improvement projects such as going into new businesses,
organizational restructuring, acquisitions, public relations programmes,
computerisation projects, and the like?

(2)

How frequently do you use information about the external environment when
you decide about resource allocation including budget allocation, employment of
resources, setting of targets, distribution of work, and the like?

(3)

How frequently do you use information about the external environment when
you decide how to handle unexpected but important events, such as loss of a
major customer or supplier, conflicts with another organization, cutting off of
key resources, and so on?

(4)

How frequently do you use information about the external environment when
you decide during negotiations with external organizations or individuals, about
your firm’s position on, for example, the commitment of resources, or
agreement on contracts?

Responses to each question are indicated on a five-point ascending scale labelled as
follows: Never; Seldom; Sometimes; Often; Always. The phrasing of the questions is
derived directly from Mintzberg’s definitions and uses examples described in his study.
The four frequency scores are summed to form an index of the frequency of using
environmental information for making decisions in the four decisional roles.

Validity and reliability
Developing operational definitions of a set of concepts enables measurement
instruments or procedures to be designed that purport to measure the concepts. These
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measurement instruments must in turn be checked to ensure that they are both valid
and reliable.

There are three kinds of validity of a measuring instrument: content, criterion-related,
and construct validity. Content validity asks the question “What is the content or
substance that the instrument is measuring?” Criterion-related validity asks the
question “How well does the measure predict a criterion or outcome?” Construct
validity asks the question “What are the meanings of the properties being measured
and how do they explain test differences?” Methods of checking the validity of a
measure include asking a group of experts to judge the content of the measure, testing
how well the measure predicts practical outcomes, and performing factor analysis and
multitrait-mulitmethod correlations. Kerlinger (1986) believes that construct validity is
the most important form of validity for scientific research. A distinguishing feature of
construct validation is its preoccupation with theory – one must try to validate the
theory behind the measure. One approach for construct validation is therefore to
examine previous uses and definitions, explain the theory behind the construct, and
extract from earlier measures important facets in order to construct the new measure
(see for example, Bollen 1979).

The reliability of a measuring instrument is usually defined using the following criteria:
stability, accuracy, and precision. The criterion of stability asks the question “Do we get
the same results if we measure the same subjects again and again?” The criterion of
accuracy asks the question “Is the instrument measuring the ‘actual’ values of the
property being measured?” Finally, the criterion of precision asks the question “How
much error of measurement is there in the instrument?” (Kerlinger 1986) Methods for
checking the reliability of a measuring instrument include re-applying the instrument to
the same or another group of subjects, computing the internal reliability of multiple-
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item scales, and pre-testing the instrument with a representative group of subjects.
According to Kerlinger, there are three ways to improve the reliability of a
measurement procedure. First, write the items of the measuring instruments
unambiguously. An ambiguous item can be interpreted differently by different
individuals. Such interpretations tend to be random and hence they increase error
variance and reduce reliability. Second, if an instrument is not reliable enough, add
more items of equal kind and quality in order to increase the probability of accurate
measurement. Third, use clear and standard instructions to reduce errors of
measurement. Great care must be taken in writing the instructions to state them
clearly. Ambiguous instructions increase error variance and again lower reliability.

In this study, the following procedures were used for measuring the principal variables
in order to ensure validity and reliability. The variable Perceived Environmental
Uncertainty is conceptualized using Duncan’s (1972) model in which environmental
complexity and variability are the structural dimensions of Perceived Environmental
Uncertainty. This model is widely adopted in organization theory, and is supported by
a recent confirmatory factor analysis done by Achrol (1988). The measure of Perceived
Strategic Uncertainty is an extension of Perceived Environmental Uncertainty. The
measure was first developed and used by Daft, Sormunen and Parks (1988) in a study
of CEO scanning, and again by Boyd (1989). Both studies showed consistent results that
suggest the usefulness as well as the validity and reliability of this measure. The two
questions measuring Perceived Source Accessibility are derived directly from theoretical
definitions of “accessibility” by Allen (1977) and Culnan (1985). The phrasing of the
questions is based on the items used by O’Reilly (1982) who had developed the
questions after a factor analysis of a pool of questions on perceived source accessibility
and quality. The two questions measuring Perceived Source Quality are again derived
directly from theoretical definitions of “information quality” by Saracevic (1970), Zmud
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(1978), and Taylor (1986), and from the empirical findings Nilan, Peek and Snyder (1988)
and Halpern and Nilan (1988). The phrasing of the questions is also based in part on
items developed by O’Reilly (1982). The dependent variable Amount of Scanning is
measured using multiple indicators, as in Hambrick (1979). The validity of this measure
was verified by confirmatory factor analysis done by Farh, Hoffman and Hegarty
(1984) using data from a large scale international study. The Use of Sources in Scanning
and Decision Making variables are measured by asking respondents how frequently they
use each information source to scan the environment, and how frequently they use
environmental information from each source in decision making. Reporting the use
frequency is a common method of measuring source use, and has been used in
scanning studies by Blandin and Brown (1977), Culnan (1983), Daft, Sormunen and
Parks (1988), and others. The present study measures the frequency of using each
source in scanning by a six-point ascending scale labelled: Never; Less than once a year;
Few times a year; At least once a month; At least once a week; At least once a day. This
scale is similar to those used by Daft, Sormunen and Parks (1988) and Culnan (1983),
and facilitates comparison of results with these studies. To measure the frequency of
using environmental information from each source in decision making, we employ a
simpler, five-point ascending scale labelled: Never; Seldom; Sometimes; Often; Always.
A simpler scale is applied because respondents may find it more difficult to be precise in
estimating how frequently they use information from each source in decision making.
Both questions on source use in scanning and decision making are clearly worded and
non-controversial, and have at least face validity – that is, the measures appear to reflect
the content of the concept in question. The Use of Environmental Information in Decision
Making variable is measured using four questions on the frequency of using
environmental information when making decisions in four decisional roles. The four
decisional roles are defined and described in detail by Mintzberg (1973). Other studies
of managerial information seeking behaviour have also made use of this typology of
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decisional roles (see for example Jones and McCleod (1986)). The phrasing of the
questions is based closely on definitions and examples given in Mintzberg’s text.

One of the best ways to assess the reliability and validity of measurement questions is
to administer the questions to a smaller but similar group of subjects in a pilot test (de
Vaus 1986). In the present study, the entire questionnaire containing all the above
measures was pretested in a pilot survey mailed out to a representative sample of chief
executives. The pilot survey concluded that respondents found the questionnaire to be
unambiguous, and had little difficulty in filling it out. Furthermore, analysis of the data
gave results that conformed with theoretical expectations and past research. Details of
the pilot survey are in section 3.5.

3.4

Study Population

The study population consists of CEOs in the Canadian telecommunications industry.
The telecommunications industry is vital to the Canadian economy: its size, structure,
and economic contribution are discussed in section 1.4. A majority of the firms are
Canadian-owned, including a few prominent multinational corporations. The industry
thrives in a turbulent environment marked by rapid and complex changes in the
competition, technology, government regulation, economic conditions, and social
trends.
The telecommunications industry groups comprising the study population are defined
by the following four-digit Standard Industrial Classification Codes (SIC) (SIC Manual
1972):
(1)

Telephone Communication (Wire or Radio) (SIC 4811). This group consists of
establishments primarily engaged in furnishing telephone communication services,
and includes domestic, international, marine, mobile, and aeronautical services.

104

(2)

Communication Services, Not Elsewhere Classified (SIC 4899). This group
consists of establishments primarily engaged in providing point-to-point
communication services which do not fall within the scope of telephone or
telegraph communications. It includes cable television services, communication
and telecommunication services excluding telephone, telegraph, radio and
television.

(3)

Telephone and Telegraph Apparatus (SIC 3661). This group consists of
establishments primarily engaged in manufacturing wire telephone and telegraph
equipment, and parts especially designed for telephone and telegraph use.

(4)

Radio and Television Transmitting, Signalling, and Detection Equipment and
Apparatus (SIC 3662). This is a large group consisting of several distinct subcategories. In identifying establishments for the study population, two subcategories are used: establishments primarily engaged in manufacturing (a)
electric communication equipment and parts; (b) other electric and electronic
communication and signaling products, not elsewhere classified. These subcategories include establishments manufacturing microwave communication
equipment, intercommunication systems, digital encoders, satellites, and mobile
communication equipment.

Establishments in the above classifications were identified by searching the Cancorp
and Canadian Dun’s Market Identifiers online databases. The Cancorp Canadian
Corporations Database provides directory, financial, and textual information on over
6,000 public and private Canadian corporations. Canadian Dun’s Market Identifiers is a
database produced by Dun & Bradstreet Canada and contains directory, financial and
marketing data of approximately 350,000 Canadian companies. Kalleberg et al (1990)
compared the representativeness and practicality of five commonly used sources for
creating organizational sampling frames and concluded that the Dun and Bradstreet’s
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Market Identifier files are the most useful for organizational research. For this study,
establishments with current annual sales of C$5,000,000 and greater were included in
the study population. A final study population of 113 CEOs from across Canada was
identified. The data collection instrument was sent out to every one of these CEOs.

In summary, the telecommunications industry was selected based on its importance to
the Canadian economy, and on the observation that it thrives in a turbulent
environment marked by rapid, complex changes in a number of environmental sectors.
Past studies have shown that scanning activity varies significantly between industries.
By concentrating on one industry comprising a small number of closely related industry
groups, we reduce the effect of inter-industry differences. Similarly, past studies have
found that scanning behaviour may vary between managers in different functional
areas and at different hierarchical levels. By concentrating on chief executive officers,
who would be concerned with the overall performance of the organization, we reduce
the effect of these managerial factors.

3.5

Data Collection Methods

Rationale
The primary method of data collection is the mail questionnaire survey, supplemented
by follow-up personal interviews. The mail questionnaire method is selected for three
main reasons. First, because there have been very few studies on the scanning
behaviour of Canadian chief executives, this study collects data in order to have a broad
picture of how CEOs in the Canadian telecommunications industry scan the
environment. Survey research is probably the best method available to collect original
data for describing a population too large to observe directly (Babbie 1990). The
present study uses the mail questionnaire as an economical and efficient way of
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covering a study population that is geographically dispersed across Canada. Second,
because a major part of the study is concerned with the respondents’ perceptions of the
external environment and information sources, and how these perceptions affect their
scanning activities, a mail questionnaire in which respondents indicate their perceptions
is appropriate. Third, as we have discussed earlier (1.3), environmental scanning as an
information seeking activity is unique in that it includes a general viewing of or
exposure to information, in addition to a purposeful searching for information to
address specific issues. This general viewing of information takes place all the time, and
the executive might encounter useful information while travelling, at home, during
weekends, and so on. Given the highly informal nature of scanning, it is much more
difficult to attempt to collect data by direct observation. This may help explain why all
the scanning studies we have reviewed (2.5) use either the mail questionnaire or the
interview to carry out surveys of groups of managers. Nishi, Schoderbek and
Schoderbek (1982) come to a similar conclusion:
Ideally, perhaps, the way to gather one’s data on managers would be by
direct observations, after eliminating all personal and/or organizational
biases. For certain managerial activities where little subjective
interpretation is needed, this should present no insurmountable obstacles.
Ready examples would be ascertaining the amount of time executives
spend on the phone, dictating to their secretaries, interacting with
subordinates, etc. However, for determining the exact amount of time
executives spend in scanning, especially for the qualitative nature of
scanning (viewing, monitoring, investigation or searching), much more
information is needed than meets the senses. This is perhaps why
researchers of the scanning process have resorted to interviews and
questionnaires for gathering this information. . . . Students of research
methodology do admit that when studying manager’s perceptions of
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their own jobs, the interview and questionnaire methods are still
appropriate [Mintzberg 1973, 222]. (Nishi, Schoderbek and Schoderbek
1982, 234).

The two main disadvantages of the mail questionnaire are its low response rate and its
inability to collect detailed information that allow in-depth analysis (Kerlinger 1986).
We discuss our attempt to improve response rate in the following sections. As for the
lack of detailed information, we supplement the mail questionnaire survey with a
number of personal interviews with selected CEOs. During these interviews,
respondents describe specific contexts and instances of how they have used information
about the external environment. We discuss the interview methodology below.

Preliminary consultations
During the early stages of planning the study, we consulted with the following chief
executives and managers:
(1)

Executive Director of the Canadian Business Telecommunications Alliance,

(2)

President and CEO of the Information Technology Association of Canada,

(3)

CEO of a telecommunications firm providing global data network services, and

(4)

Manager, Voice Communications, Office of the Vice-President Computing and
Communications, University of Toronto.

These consultations were used to obtain feedback on the goals of the present study, and
to seek advice on data collection strategies. Generally, our explanations of the
purposes, content, and methods of our proposed study were positively received. The
typical commentary was that scanning for information about the external environment
is important, and that it would be useful to study how chief executives go about this
activity. During our discussions, we were told repeatedly that, based on past
experience with executive surveys, only a small proportion of the executives may be

108

expected to return completed questionnaires. We explored the possibility of identifying
eminent industry personalities whom we might approach to endorse the study in the
hope of improving response rates. At the end of our consultations, we concluded that
the telecommunications industry is fissured into several groups with distinct interests.
It would not be easy to identify a sponsor who could appeal to all factions in the
industry. An alternative is to emphasize our academic, non-commercial research
orientation. Consequently, we decided to conduct the survey without an industry
sponsor, but to highlight that the study is supported by the Faculty of Library and
Information Science (University of Toronto), and partially funded by the Social Sciences
and Humanities Research Council of Canada.

Because the study requires the use of human subjects, the research proposal was
submitted for ethical review by the Faculty of Library and Information Science Internal
Review Committee on the Use of Human Subjects, and to the University of Toronto’s
Review Committee on the Use of Human Subjects. As a result of these reviews, the
assurance of confidentiality in the mail questionnaire and personal interviews was
strengthened.

Survey methodology
One of the major disadvantages of collecting data by a survey is that the response rate
is typically low. In the case of requesting chief executives to answer mail
questionnaires, we may expect the response to be poorer than usual. Dillman (1978)
views the process of sending a questionnaire to prospective respondents, getting them
to complete the questionnaire and return it as a special case of “social exchange.”
Applying the theory of social exchange, as developed by Blau (1964), Thibaut and Kelly
(1959), and Homans (1961), Dillman assumes that a person is most likely to answer a
questionnaire when the perceived costs of doing so are minimized, the perceived
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rewards are maximized, and the respondent trusts that the expected rewards will be
delivered. Respondent costs can be reduced in many ways, such as packaging the
questionnaire to look slim and easy to fill out, asking interesting, clear and concise
questions, and including prepaid return envelopes. Social rewards can also be provided
in various forms, including explaining how a study will be useful to the respondent,
saying thanks, and offering copies of the study’s results. Trust may be established
through sponsorship by ‘trusted’ authorities, use of letterhead stationery from
legitimate sponsor, and so on. Exchange theory suggests that the three concepts of
costs, rewards, and trust interact and may offset each other. For example, attempts to
reduce costs (e.g., an easy questionnaire) may be offset by failure to offer rewards (e.g.,
not explaining the benefit of the study). Dillman believes that whether people actually
do respond is based their overall evaluation of the survey rather than an isolated
reaction to specific aspects of the survey. In other words, every aspect of the survey
implementation must be planned in detail and integrated completely to create an
overall perception in the respondent that will encourage response.

Based on exchange theory, Dillman (1978) develops a set of survey procedures that
may be applied to achieve higher response rates. The procedures, collectively called the
Total Design Method (TDM), consist of two parts:
(1)

identifying and designing each aspect of the survey process that may affect
response in a way that maximizes response rates;

(2)

organizing the survey effort in a way that assures that the design intentions are
carried out in complete detail.

Highly specific guidelines are provided for constructing the questionnaire and
implementing the survey. In questionnaire construction, detailed instructions govern
the use of paper, typefaces, sequence of questions, page layout, and so on. In survey
implementation, comprehensive rules are given on the content and personalization of
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the cover letter, signing of the letter, the mailout package, and the three follow-up
appeals to non-respondents.

Pilot survey
A pilot survey was conducted with the aims of pretesting the survey questionnaire and
the TDM survey methodology. In pretesting the questionnaire, our main concern was
to detect problems with its validity and reliability. We sought to determine whether the
words in each question were properly understood, each question measured what it was
intended to measure, questions were interpreted similarly by all respondents, and each
question contained an adequate range of response categories. Where appropriate,
questions used an open-ended format. Pilot survey respondents were specifically asked
to identify which questions they found difficult to answer and why, how much time
they took to answer the questionnaire, and to provide comments and suggestions
about improving the questionnaire. In pretesting the TDM survey methodology, the
pilot survey was carried out following closely the principles specified by Dillman (1978)
for questionnaire construction and survey implementation as discussed in the last
section. The pilot survey was conducted exactly as if it were the main survey albeit on a
smaller sample. We were interested to see the response rate achieved by following the
TDM methodology.

The pilot survey was conducted on a representative sample of 24 CEOs of small,
medium and large establishments from across Canada. After 3 follow-up mailings, 16
CEOs returned the questionnaire, giving a response rate of about 67 percent. The
returned questionnaires were carefully scrutinized for signs that respondents had
difficulty answering or understanding any of the questions. An ambiguous question
can be interpreted differently by individual respondents. Such interpretations tend to
be random, and so introduce error variance and reduce reliability. One respondent felt
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that the two questions on ‘source accessibility’ were too similar. Subsequently, the
second question was worded slightly differently to make clearer the distinction
between the two questions. Four respondents identified additional information sources
that they use in scanning. The definitions of sources in the questionnaire were
consequently modified to capture these additional sources. A preliminary analysis of
the data collected by the pilot survey showed that the perceived strategic uncertainty of
each environmental sector was positively correlated with the amount of scanning in
that sector, and that both perceived source accessibility and quality were each positively
correlated with the frequency of using sources for scanning. On average, respondents
took about twenty minutes to complete the twelve-page questionnaire. We concluded
that, overall, the respondents in the pilot survey found the questionnaire to be
sufficiently unambiguous and had little difficulty in filling it out. Our analysis of the
data from the pilot survey gave results that were in line with theory or past research.
We did not detect any indications that the validity or reliability of the mail questionnaire
were problematic. We also concluded that a response rate of 67 per cent from a
population of CEOs was acceptable.

Main survey
The main survey was implemented using the questionnaire modified from the pilot
survey. The final mail questionnaire consists of twenty one questions organized into
five sections:
(1)

Section A: Perception of the Environment. For each environmental sector,
respondents indicate the perceived importance, variability, and complexity of
each sector.

(2)

Section B: Perception of Information Sources. For each information source,
respondents indicate its perceived accessibility, the perceived quality of
information, and the frequency of source use.
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(3)

Section C: Amount of Scanning. For each environmental sector, respondents
indicate the frequency with which information comes to their attention, and their
level of interest in keeping informed about that sector. They also estimate the
number of hours spent scanning in a typical working day.

(4)

Section D: Use of Information. For each decisional role, respondents indicate the
frequency of using information about the external environment when making
decisions in that role. For each information source, respondents indicate the
frequency of using information from that source in decision making.

(5)

Section E: Background Information. Respondents provide information about
themselves and the firms they manage.

A copy of the mail questionnaire is included in Appendix A.

Implementation of the survey followed closely the detailed guidelines specified by the
TDM methodology. Thus, three follow-up mailings were sent out one, three, and seven
weeks after the initial mailing. Each follow-up letter was worded differently to convey
a progressively increasing intensity in the appeal. After the third follow-up, telephone
calls were made to the non-respondents. The conduct of the main survey was
adversely affected by the occurrence of a national postal strike during this time. There
was at least one instance of a CEO claiming to have returned a questionnaire which we
did not receive. Nonetheless, the overall response rate for the survey was 59 percent12.
Interview methodology
As a data collection tool for research, an interview can be used for three main purposes.
It can be used as an exploratory device to help identify variables and relations; it can be

12

The initial mailing had a response rate of about 22 percent. The three subsequent follow-ups

increased the response rate by approximately 12, 11, and 10 percent respectively. The final telephone
calls raised the response by another 4 percent.
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the main instrument of research; and it can supplement other data collection methods
where it can be used to go deeper into the motivations of respondents and their
reasons for responding as they do (Kerlinger 1986). The present study conducts
interviews for this third purpose, to supplement the data gathered through the mail
questionnaire survey. While the questionnaire method is appropriate for collecting
data on respondents’ perceptions of their environments and information sources, it
would not provide information about how respondents actually use environmental
information, or why their perception and use of sources exhibit certain patterns.
Personal interviews, on the other hand, allow respondents to supply answers to openended questions on their scanning behaviour with a richness of detail that would make
clear the context, motivation, and consequences of the information acquisition and use.

In this study, a primary purpose of the interview is therefore to collect detailed, firsthand accounts of actual instances of acquiring and using environmental information
from respondents who have already answered the mail questionnaire. Another
purpose is to have the respondents explain certain patterns of their environmental
scanning behaviour that are evident from their questionnaire responses. Finally, the
interviews provide a check on the validity of the results from the mail questionnaire.

The interview format is based on the focused interview as described by Merton, Fiske
and Kendall (1956), and Judd, Smith and Kidder (1991). Originally, Merton, Fiske and
Kendall (1956) described two requirements for this type of interview: the persons
interviewed have to be involved in a particular situation, and the interviewer has to
theoretically analyze the situation beforehand. Judd, Smith and Kidder (1991) broaden
the definition of a focused interview to include any interview in which interviewers
know in advance what specific aspects of an experience they wish to have the
respondent cover in their discussion, whether or not the investigator has observed and
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analyzed the specific situation. For this study, interview respondents are asked to recall
and relate their experiences and behaviours in specific incidents (situations) of receiving
and using environmental information. The interviewer on the other hand knows what
aspects of the incident he wishes to pursue in their discussion, as well as what topics or
what aspects of a question he wishes to be addressed.

The interview design is based on the principles of Critical Incident Technique. The
Critical Incident Technique (CIT) was developed by Flanagan at the American Institute
for Research in 1947 where it was used in studies to determine critical requirements for
the work of pilots, air force officers, scientists, air traffic controllers, and hourly wage
employees (Flanagan 1954). Essentially, CIT is “a procedure for gathering certain
important facts concerning behavior in defined situations” (Flanagan 1954, 335). It is
based on two basic principles: the reporting of facts regarding behaviour is preferable
to the collection of interpretations, ratings, and opinions based on general impressions;
and the reporting should be limited to those behaviours which make a significant
contribution to the activity. The ‘incident’ to be studied should meet three criteria
(Flanagan 1954):
(1)

The incident should be an observable human activity that is sufficiently complete
in itself to allow inferences to be made about the subject.

(2)

The incident must occur in a situation where the purpose is clear and where its
consequences are sufficiently definite so as to leave little doubt about its effects.

(3)

The incident should be recent in order to ensure that the incident is
representative of actual happenings.

The Critical Incident Technique seems well suited to studies of the information seeking
behaviour of a community, and has been applied in a large number of information
needs and uses studies (Martyn and Lancaster 1981). Well known examples of
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information needs and uses studies employing the CIT include the study of US
Department of Defense R&D personnel by Auerbach Corporation (Berul 1965), the
study of scientists and engineers by Rosenbloom and Wolek (1970), and the study of
scientists and technologists by Allen (1977). In his review of information needs and uses
studies, Menzel (1966) cites the year 1963 as a turning point in the empirical research on
information needs and uses of scientists and technologists. Menzel attributed this in
part to a systematic application of the CIT for collecting factual data about information
needs and uses. Two classic scanning studies also employed the CIT. Aguilar (1967)
asked his interview respondents to recall a number of specific recent instances of
gaining external information, to specify information sources, and to say how they came
to receive the information. Keegan (1974) likewise requested respondents to recall
recent specific instances, within the past six months, where the executive personally
obtained or received external information.

In summary, the personal interviews are designed to focus discussion on critical incidents
of acquiring and using environmental information. The interview schedule is therefore
semi-structured, in that it contains a set of predefined but open-ended questions, all of
which are asked in a given sequence.

As noted earlier, a main purpose of the interview is to collect detailed information
about specific instances of acquiring and using environmental information from
respondents who have already answered the mail questionnaire. Respondents
indicated in their mail questionnaires whether they were willing to be interviewed.
Interviews were then requested with every respondent in the province of Ontario who
agreed to be interviewed. A significant fraction of Canada’s telecommunications firms
is located in Ontario. Among the Ontario respondents agreeing to be interviewed,
there is a range of small, medium and large firms, whose CEOs report various amounts
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of scanning. The decision to interview in Ontario is thus based on geographical
proximity and on the fact that a large fraction of firms in the industry is located in the
province.

In the first part of the personal interviews, respondents described two ‘critical incidents’
of receiving information about the external environment in reply to the following
question:
Please try to recall a recent instance in which you received important
information about a specific event or trend in the external environment —
information that led you or your firm to a new initiative, a change of
direction, or some significant action.
Would you please describe that incident for me in enough detail so that I
can visualize the situation?
Probes were used, where necessary, to prompt respondents to describe the substance
of the information received, the issue or problem that it addressed, the sources for the
information, how the information was made use of, and what the end results were of
acquiring and using the information. Furthermore, respondents were asked how
typical the two incidents they described were of the way they use environmental
information.

In the second part of the interviews, respondents explained the patterns of responses
that they supplied in the mail questionnaire. Each interview respondent was asked a
slightly different set of questions, depending on the answers given in the mail
questionnaire. Examples of these questions are:
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Your answers in the questionnaire show that when you use an
information source, its {perceived source characteristic A} is more
important than its {perceived source characteristic B}. Can you offer an
explanation of why you feel this way?
In the questionnaire, you indicated a high/low usage of {source S} as a
source of environmental information relative to the other CEOs in the
survey. Can you offer an explanation of this?
In the questionnaire, you indicated a high/low amount of scanning
relative to the other CEOs in the survey. Can you offer an explanation of
why this may be so?
The complete interview schedule is included in Appendix C.

Social desirability bias
One source of inaccuracy is a tendency of survey respondents to offer socially desirable
answers (Dillman 1978). Thus, some of the CEOs responding to the survey may wish to
be seen to be doing the right thing, and so give answers that cast them in a favourable
light. To reduce this bias, a number of steps have been taken. First, the purpose of the
study is made clear in the covering letter, mail questionnaire, and introduction to the
personal interviews. The study’s objective is presented as “to gain the knowledge to
guide the design of information services and systems which can better satisfy the needs
of top executives” (Appendix B). In other words, the study is not concerned with firm
performance or with individual competence. Furthermore, the confidentiality of every
respondent is assured, and we explain that data will be analyzed to produce aggregate
statistics only. Second, questions in the questionnaire and interview schedules are
worded to avoid vague or undefined terms, as well as value-laden terms that are likely
to draw emotional responses. The question sequence is also designed to reduce bias:
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for example, questions on information use come at the end of the questionnaire, while
questions on source perception are near the beginning. Finally, results from the mail
questionnaire and personal interviews are compared to detect inconsistencies that
might have arisen from biased responses.

3.6

Analysis of Data from Mail Questionnaire

Descriptive statistics
A main objective of the survey is to have a broad overview of how CEOs in the
Canadian telecommunications industry, as a population of information users, perceive
the external environment, perceive and use information sources, and use
environmental information in decision making. Based on data collected from the mail
questionnaire survey, descriptive statistics are computed to summarize the
respondents’ answers to the following questions:
(1)

Which environmental sectors are perceived to be important by the respondents?

(2)

Which environmental sectors are perceived to be complex and variable by the
respondents?

(3)

How frequently does information about the environment come to the
respondents’ attention?

(4)

How interested are the respondents in keeping themselves informed about
developments in the external environment?

(5)

How much time do the respondents spend on scanning?

(6)

Which information sources are used frequently by executives to scan the
environment?

(7)

How do the respondents perceive the information sources in terms of their
accessibility?
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(8)

How do the respondents perceive the information sources in terms of their
information quality?

(9)

From which sources is environmental information used most frequently in
decision making?

(10)

For which decision making activities do respondents use environmental
information most frequently?

Descriptive statistics computed include the means, standard deviations, and rank orders
of the study population’s responses on the principal independent and dependent
variables: perceived strategic uncertainty of each environmental sector, perceived
source accessibility and quality of each information source, the amount of scanning, the
frequency of using sources in scanning, and the frequency of using environmental
information in decision making. In addition, demographic statistics on the personal
background of the respondents, and basic data on the size of the companies they
manage, are computed.
Hypotheses testing
Hypothesis 1 asserts that the Perceived Strategic Uncertainty (PSU) of an
environmental sector is positively correlated with the Amount of Scanning (AMS) in
that sector. Correlation analysis is used to test for this relationship in each
environmental sector. The sectoral PSU is calculated by adding the perceived
complexity and perceived variability values for each of the six environmental sectors
and multiplying the sum by the perceived importance value of that sector. The
dependent variable, AMS, is quantified using two measures: (1) the frequency of
scanning, based on the response to “How often does information about each
environmental sector come your attention?”; and (2) the level of interest, based on the
response to “To what extent do you keep yourself informed about developments in
each environmental sector?” Pearson’s product moment correlation coefficients
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between PSU and each of the two measures of AMS are computed for each
environmental sector. The size, direction, and significance of the coefficients are
examined to determine the existence of a positive correlation between PSU and AMS.
Hypothesis 2 and 3 assert that the Perceived Source Accessibility (PSA) and Perceived
Source Quality (PSQ) of an information source are each positively correlated with the
Frequency of Using that Source in scanning (FRS). The PSA of each source is measured
by summing the responses for the two questions concerning source accessibility.
Similarly, the PSQ of each source is measured by summing the responses for the two
questions concerning source quality. FRS is measured by the response indicating the
frequency with which the executive uses a source to scan, and is obtained directly from
the questionnaire. For each information source, Pearson’s product moment correlation
coefficients are computed between PSA and FRS, and between PSQ and FRS, to
determine the existence of positive correlations.

Hypothesis 4 asserts that the Perceived Environmental Uncertainty (PEU) is positively
correlated with the Frequency of Using a Source in scanning (FRS). PEU is measured by
summing the PSU values across the six environmental sectors. For each information
source, Pearson’s product moment correlation coefficient is computed between PEU
and FRS.

Hypothesis 5 asserts that Perceived Source Accessibility (PSA) accounts for more of the
variance of the Frequency of Using a Source in scanning (FRS) than either Perceived
Source Quality (PSQ) or Perceived Environmental Uncertainty (PEU). Multiple
regression models are constructed for each information source. PSA, PSQ, PEU and
FRS are computed as before. For each information source, the following multiple
regression model is tested:
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FRS = b0 + b1PSA + b2PSQ + b3PEU
Sixteen regression models are computed, one for each information source, to test the
hypothesis. For each regression, the model significance and the amount of variance
explained by the model are calculated. To compare the impact and contribution of each
independent variable, the standardized regression coefficients and the squared
semipartial correlations are computed.

Hypothesis 6 and 7 assert that the Perceived Source Accessibility (PSA) and Perceived
Source Quality (PSQ) of an information source are each positively correlated with the
Frequency of using Information from that source in decision making (FRI). Correlation
analysis is used to test for this relationship in each information source. PSA and PSQ are
measured as before. FRI is measured by the response indicating the frequency with
which the executive uses information from a source in decision making, and is obtained
directly from the questionnaire. For each information source, Pearson’s product
moment correlation coefficients are computed between PSA and FRI, and between PSQ
and FRI, to test for the existence of positive correlations.

Hypothesis 8 asserts that the Perceived Environmental Uncertainty (PEU) is positively
correlated with the Frequency of using Information from that source in decision
making (FRI). For each information source, Pearson’s product moment correlation
coefficient is computed between PEU and FRI.

Hypothesis 9 asserts that Perceived Source Quality (PSQ) accounts for more of the
variance of the Frequency of using Information from a source in decision making (FRI)
than either Perceived Source Accessibility (PSA) or Perceived Environmental
Uncertainty (PEU). Multiple regression models are constructed for each information
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source. PSQ, PSA, PEU and FRI are computed as before. For each information source,
the following multiple regression model is tested:
FRI = c0 + c1PSQ + c2PSA + c3PEU
Sixteen regression models are computed, one for each information source, to test the
hypothesis. For each regression, the model significance and the amount of variance
explained by the model are calculated. To compare the impact and contribution of each
independent variable, the standardized regression coefficients and the squared
semipartial correlations are computed.

Hypothesis 10 asserts that the Total Amount of Scanning (TAMS) is positively
correlated with the Frequency of using environmental information for Decision Making
(FRDM) in the four decisional roles of entrepreneur, resource allocator, disturbance
handler, and negotiator. TAMS across the six environmental sectors is measured in two
ways: the sum of values indicating the frequency with which information about each
environmental sector comes to the respondent’s attention; and the sum of values
indicating the level of interest of the respondent in keeping informed about each
environmental sector. FRDM is measured by summing the values indicating the
frequency with which environmental information is used for decision making in the
four decisional roles. Pearson’s product moment correlation coefficients are computed
between each of the two measures of TAMS and FRDM to test the existence of positive
correlations.

Hypothesis 11 asserts that the Perceived Environmental Uncertainty (PEU) is positively
correlated with the Frequency of using environmental information for Decision Making
(FRDM) in the four decisional roles of entrepreneur, resource allocator, disturbance
handler, and negotiator. PEU and FRDM are computed as before. Pearson’s product
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moment correlation coefficient is computed between PEU and FRDM to determine the
existence of a positive correlation.

3.7

Analysis of Data from Personal Interviews

The purpose of conducting the interviews is to collect more detailed information that
would supplement data from the mail questionnaire survey. In the interviews,
respondents describe ‘critical incidents’ of acquiring and using environmental
information and explain certain observed patterns of their responses in the
questionnaire. Qualitative data from the interviews are analyzed in order to illuminate
and better understand the reasons behind important aspects of scanning behaviour.

In the first part of the interview, respondents recount two recent instances of receiving
important information about the external environment, information that led to some
significant action or consequence. Respondents elaborate on the issue or problem that
the information addressed, the specific sources of the information, how the information
was made use of, and the end results of acquiring and using the information. Based on
the text of the interviews, a small database of these ‘critical incidents’ is created. The
incidents are analysed qualitatively using the techniques of “noting patterns and
themes,” and “clustering” described by Miles and Huberman (1984). In pattern
recognition, we look for recurring patterns and themes in the incidents reported by the
respondents, while in clustering, the essential idea is to group together entities and then
conceptualize those entities that have similar characteristics. From our theoretical
framework, we use Mintzberg’s (1973) four decisional roles and Daft, Sormunen and
Parks’ (1988) six environmental sectors to pattern and cluster the reported incidents.
Each incident is summarized in terms of the substance of the information received, the
information sources, and the type of decisional role for which the information was
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used. In effect, each incident is classified into one of the four decisional roles that
Mintzberg has postulated. We then construct a number of matrices to cross-tabulate
the reported incidents in relation to the decision role pertaining to each incident, the
environmental sectors addressed, and the information sources used. Examination of
these matrices enable us to discern possible patterns among the types of decisional
roles, the environmental sectors addressed, and the information sources used.

In the second part of the interview, respondents explain certain observed patterns of
their questionnaire responses. These questions are tailored to each respondent, and
depend on prior analysis of the questionnaire survey data and on the individual’s
responses in the mail questionnaire. They revolve around a few issues, such as, the
criteria for using information sources, reasons for high or low levels of scanning, and
reasons for the use or non-use of specific sources. Interview answers to these issues are
collated and compared with theoretical expectations and explanations.

The final part of the analysis is to compare, reconcile, and integrate the results of the
interviews with those of the mail questionnaire survey. Through this synthesis, we
arrive at overall findings of the study.
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CHAPTER 4
RESULTS OF MAIL QUESTIONNAIRE

Data on the environmental scanning behaviour of CEOs in the Canadian
telecommunications industry were collected by a mail questionnaire. The study
population consists of CEOs of firms in four telecommunications industry groups
defined by 4-digit Standard Industrial Classification codes, with each firm reporting
annual sales of C$5 million or more. Of the 113 CEOs in the study population, 67
returned completed questionnaires, thus giving a response rate of 59 percent.
This chapter is organized into ten sections as follows:
(1)

Profile of Questionnaire Respondents – Characteristics of the respondents and
their firms.

(2)

Perception of Environmental Sectors – Respondents’ perceptions of the
importance, variability, and complexity of their external environments.

(3)

Perceived Strategic Uncertainty and Amount of Scanning – Influence of the
perceived importance and uncertainty of the environment on the amount of
scanning.

(4)

Perception of Information Sources – Respondents’ perceptions of the accessibility
and quality of information sources that they use in scanning.

(5)

Use of Information Sources in Scanning – Respondents’ frequencies of using
various sources in scanning.

(6)

Influence of Environmental and Source Characteristics on Source Usage in
Scanning – Influence of perceived environmental uncertainty, perceived source
accessibility, and perceived source quality on the frequency of using sources in
scanning.

(7)

Use of Information from Sources in Decision Making – Respondents’ frequencies
of using information about the environment from various sources in decision
making.

(8)

Influence of Environmental and Source Characteristics on Usage of Information
from Sources in Decision Making – Influence of perceived environmental
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uncertainty, perceived source accessibility, and perceived source quality on the
frequency of using information from various sources in decision making.
(9)

Use of Environmental Information in Decision Making – Respondents’
frequencies of using environmental information when making decisions in each
of four defined decisional roles.

(10)

Summary of Mail Questionnaire – Summary of results of hypotheses testing.

4.1

Profile of Questionnaire Respondents

Among the respondents, the largest firm has annual sales of $7.3 billion and employs
over 50,000 people, while the smallest firm has annual sales of $5 million and employs
60 people. The respondents collectively generate annual sales of over $14.7 billion and
employ nearly 103,000 people. Table 4.1 shows the distribution of the 67 respondent
firms by size. Twenty seven percent of the firms report annual sales of between $5
million and $10 million. Over one-third of the firms (35 percent) report annual sales
between $10 million and $50 million. Approximately another one-third (32 percent)
report sales between $50 million and $500 million. In terms of employment, 36 percent
of the firms employ 100 persons or fewer, while another 42 percent employ between
100 and 500 persons.
Table 4.1. Size of Questionnaire Respondent Firms
(N = 67)
Annual Sales

Percent

Employees

Percent

5-6M

12%

≤ 50

19%

>6 - 10 M

15%

>50 - 100

17%

>10 - 20 M

13%

>100 - 200

24%

>20 - 50 M

22%

>200 - 500

18%

>50 - 100 M

9%

>500 - 1000

4%

>100 - 200 M

8%

>1000 - 2000

8%

>200 - 500 M

15%

>2000 - 5000

7%

>500 M

5%

>5000

3%

The ‘typical’ CEO respondent is in his late forties or early fifties, has a bachelors or
masters degree, and has worked in the marketing area before becoming the chief
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executive. He has been CEO for the past two to five years, and has worked for the firm
between eleven and twenty years. All CEOs in the study population are male. Table
4.2 shows the respondents’ profile by age, educational level, past functional area, and
years of experience.
Table 4.2. Profile of Questionnaire Respondents (N = 67)
Age
Group

%

Educational
Level

%

Past
Functional
Area

%

Years in
Firm

%

Years
as CEO

%

25 - 34

5

Unreported

3

Finance

15

1

8

1

22

35 - 44

29

High School

16

Marketing

39

2-5

25

2-5

37

Diploma
45 - 54

42

Bachelors

37

Production

17

6 - 10

25

6 - 10

22

55 - 64

22

Masters

33

Personnel

2

11 - 20

28

11 - 20

15

≥ 65

2

27

> 20

14

> 20

4

PhD

3

Other

7

Other

Representativeness of the questionnaire respondents
Of a study population of 113 CEOs, 67 respondents, or 59 percent of the population,
participated in the mail questionnaire survey. To check the representativeness of the
questionnaire respondents, the distributions of firm size by annual sales and
geographical location in the questionnaire group and study population are compared
(Table 4.3 and 4.4). For both firm size and geographical location, the deviations between the study population and questionnaire respondents are equal to or less than
±5%, with one exception for the province of Ontario, where the deviation is -6%. Since
almost all deviations are within the ±5% range (Kerlinger 1986), we conclude that the
questionnaire respondents are representative of the population of CEOs in the
Canadian telecommunications industry whose firms’ sales exceed $5 million.
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Table 4.3. Comparison of Questionnaire Respondents
and Study Population by Firm Size
Annual Sales

Questionnaire
Respondents
(N= 67)

Study Population
(N= 113)

Deviation
= Population –
Respondents

5-6M

12%

13%

1%

>6-10M

15%

20%

5%

>10-20M

13%

18%

5%

>20-50M

22%

17%

5%

>50-100M

9%

7%

-2%

>100-200M

8%

9%

1%

>200-500M

15%

13%

-2%

>500M

5%

7%

2%

Table 4.4. Comparison of Questionnaire Respondents
and Study Population by Geographical Location
Province/Territory

Questionnaire
Respondents
(N=67)

Study Population
(N=113)

Deviation
= Population –
Respondents

Ontario

55%

49%

-6%

Quebec

18%

19%

1%

9%

9%

-

7.5%

7%

-.5%

Saskatchewan

3%

3%

-

Newfoundland

3%

3%

-

Manitoba

1.5%

2%

-.5%

New Brunswick

1.5%

3%

1.5%

Yukon Territory

1.5%

1%

-.5%

British Columbia
Alberta

Northwest Territories

-

-

-

Nova Scotia

-

3%

3%

Prince Edward Island

-

2%

2%

Number of questionnaire respondents
The design of an effective strategy for the statistical testing of research hypotheses must
balance four elements: Effect Size, Type I error, Type II error, and Sample Size. To
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begin with, the hypothesis testing must be sensitive enough to detect a given ‘effect
size,’ defined as “the degree to which the phenomenon is present in the population”
(Cohen 1988, 9-10). Determination of the effect size may be based on past or related
research, or on suggested conventional values. Using findings generally observed in
social/behavioural research, Cohen proposed criteria for small, medium and large
effects. When expressed as correlation coefficients, a .10 value indicates a small effect,
.30 indicates a medium effect, and .50 a large effect.
The testing of hypotheses is subject to two types of inference errors. Type I error is the
probability of rejecting a true null hypothesis; in other words, finding a difference when
none exists. Type I error, or a, is controlled by selecting a sufficiently stringent
requirement for the testing of statistical significance. By convention, significance testing
is often set at the levels a=.10, a=.05, or a=.01, corresponding to the probabilities of
making a Type I error of 10, 5, and 1 percent respectively. Type II error is the
probability of accepting a false null hypothesis; in other words, failing to find a
difference when one exists. Type II error, or b, is controlled by designing the test so
that it has sufficient power to detect the effect size. The greater the power of a test, the
smaller is the risk of a Type II error. The power of a test is defined as the probability of
rejecting the null hypothesis (1–b), and it may be increased by selecting a sufficiently
large sample size so that a true population difference is more likely to be represented
(Cohen 1988). Because the probabilities of Type I and Type II errors are inversely
related, an effective strategy of statistical inference must determine a sample size
necessary to detect a given effect size while balancing Type I and Type II errors in a
way that is consistent with the research goals (Pedhazur and Schmelkin 1991).
Statistical power analysis may be used to determine the sample size when the values of
the other three elements (effect size, Type I error, Type II error) are selected (Cohen
1988).
In the present study, we choose to detect a population effect size represented by a
Pearson’s correlation coefficient value of r = .30. This value is based upon the findings
of past research, and is also the medium effect size proposed by Cohen (1988). For
controlling Type I error, a is set at the .05 significance level, which is the norm in social
science research. For controlling Type II error, the power of the test is set at .80, the
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level recommended by Cohen (1988) and adopted generally by researchers. Entering
these values into Cohen’s power tables for one-tailed tests, the required number of
cases is 64 (Cohen 1988, Table 3.3.2, p.86). Our questionnaire survey had 67
respondents, implying that our hypotheses testing is able to detect an effect size of r =
.30 with a Type I error risk of .05 and a Type II error risk of .20.

4.2

Perception of Environmental Sectors

This section describes how respondents perceive the importance, variability and
complexity of the external environment. Respondents assessed the relative importance
of each of the six defined environmental sectors by answering the question, “How
important to your organization are trends and events in each environmental sector?”
using a five-point ascending scale labelled from 1 =Not important to 5 =Very important.
The mean responses and their standard deviations are shown in Table 4.5. As a group,
the respondents perceive the Customer sector to be the most important, followed by
the Technological sector. The Competitor sector is placed next in importance, and is
followed closely by the Regulatory sector. The least important sectors are the
Economic and Sociocultural sectors. Perceiving the Customer sector as the most
important is consistent with past research that found senior managers to be most
concerned with market and market-related information. The Competition and
Regulatory sectors are next in importance, and their mean scores are close together.
Finally, the Economic and Sociocultural sectors are perceived to be much less important,
and this is again consistent with past research.
Respondents assessed the variability of each of the six environmental sectors by
answering the question, “What is the rate of change taking place in each environmental
sector?” using a five-point scale labelled from 1=Low to 5=High. Mean responses are in
Table 4.5. The Technological sector is perceived to have the highest rate of change,
followed by the Competition sector. The Customer and Regulatory sectors are seen as
the next most variable. The Economic and Sociocultural sectors are viewed as the least
variable. There is a relatively large range of 1.7 points between the mean responses for
the most variable Technological sector and the least variable Sociocultural sector.
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Respondents assessed the complexity of each of the six environmental sectors by
answering the question, “What is the level of complexity of each environmental
sector?” A complex sector is defined as having a large number of diverse factors that
need to be taken into account in decision making – there are many organizational and
individual players with complex relationships, so that cause and effect links cannot
always be established. Respondents indicated sectoral complexity on a five-point scale
labelled from 1=Low to 5=High. Mean responses are in Table 4.5. Again, the
Technological sector is perceived to be the most complex, followed by the Customer
sector. The Competition and Regulatory sectors are seen as the next most complex.
The Economic and Sociocultural sectors are viewed as the least complex.

Table 4.5. Perceived Importance, Variability, and Complexity of Environmental Sectors
(Mean Responses and Standard Deviations (SD))
Environmental
Sector

Perceived
Importance

SD

Perceived
Variability

SD

Perceived
Complexity

SD

Customer

4.75

0.53

3.37

0.93

3.76

1.06

Competition

4.22

1.06

3.52

1.12

3.39

0.98

Technological

4.49

0.61

4.21

0.81

4.03

0.82

Regulatory

4.25

1.01

3.36

1.16

3.37

1.08

Economic

3.81

0.96

3.18

0.98

3.19

1.05

Sociocultural

3.25

1.09

2.51

1.08

2.82

1.17

For each sector, the Perceived Variability and Perceived Complexity values are
summed and multiplied by the Perceived Importance value to yield the Perceived
Strategic Uncertainty (PSU) index of that sector:
PSU = Perceived Importance x (Perceived Variability + Perceived Complexity) .

Since each variable is measured on a scale of 1 to 5, the value of PSU can range from 2
to a maximum of 50. Mean PSU values are in Table 4.6 below. The Technological sector
is perceived to be the most strategically uncertain, followed by the Customer,
Competition, and Regulatory sectors. The Economic and Sociocultural sectors are seen
to be the least strategically uncertain. The PSU of the highest-ranked Technological
sector is nearly double that of the lowest-ranked Sociocultural sector.
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Table 4.6. Perceived Strategic Uncertainty of Environmental Sectors
(Mean Responses and Standard Deviations (SD))
Environmental Sector

4.3

Perceived Strategic
Uncertainty

SD

Customer

34.10

9.52

Competition

30.34

11.92

Technological

37.36

9.42

Regulatory

29.90

12.49

Economic

25.23

10.66

Sociocultural

18.91

11.78

Perceived Strategic Uncertainty and Amount of Scanning

This section analyses the influence of the Perceived Strategic Uncertainty of each
environmental sector on the Amount of Scanning of that sector. We test Hypothesis 1,
that Perceived Strategic Uncertainty is positively correlated with Amount of Scanning,
and investigate the effect of firm size.
The Amount of Scanning is gauged using the frequency measure and the level of
interest measure. Respondents answered the question, “How frequently does
information about each environmental sector come to your attention?” using a fivepoint ascending scale marked as follows: 1=Less than once a year; 2=Few times a year;
3=At least once a month; 4=At least once a week; and 5=At least once a day. The
distribution of the responses are in Table 4.7. Overall, information about the Customer
sector comes to respondents’ attention most frequently, followed by information on
the Technological and Economic sectors. The Competition sector ranks fourth, below
the Economic sector. Information about the Regulatory and Sociocultural sectors
comes to their attention least frequently.
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Customer
Competition

>Once a day

>Once a week

>Once a month

50

Few times a year

Environmental Sector

<Once a year

Table 4.7. Histogram of Respondents Indicating Frequency of Information about the
Environment Coming to Their Attention

50
0
50
0

50

Technological

50
0

0

Regulatory

50
0

Economic

50
0

Sociocultural
0
(The maximum height of each column represents 50 respondents. N = 67.)

The Amount of Scanning is also gauged using the level of interest measure.
Respondents answered the question, “To what extent do you keep yourself informed
about developments in each environmental sector?” using a five-point ascending scale
labelled by five statements that range from “I generally do not try to keep myself
informed about this sector” to “I try to know everything about this sector.” The mean
responses are in Table 4.8. The Table indicates that respondents are most interested in
keeping informed about the Customer sector, followed by the Competition,
Technological and Regulatory sectors. They are least interested in keeping informed
about the Economic and Sociocultural sectors.
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Table 4.8. Amount of Environmental Scanning
(Mean Responses and Standard Deviations (SD))
Environmental Sector

Level of Interest in Keeping Informed
About Developments in Each Sector

SD

Customer

4.10

0.89

Competition

3.87

0.90

Technological

3.73

0.85

Regulatory

3.52

1.08

Economic

3.33

0.96

Sociocultural

2.45

0.99

Respondents also answered a third question on the amount of time that they spend on
scanning. The average number of hours spent scanning in a typical working day is 2.4
(Table 4.9). The majority reported spending between 2 and 3 hours daily on scanning
(standard deviation = 1.76). This time may be compared with the number of hours they
work in a typical day, which has a mean of 11.2 hours, with the great majority
reporting 10 to 12 hours of work daily (including working at home).
Table 4.9. Amount of Time Spent on Environmental Scanning
Hours spent scanning in
a typical working day

0.5
1
2
3
4
5
6

Number of respondents
(N=58)

3
14
19
13
6
2
1

Number of hours
worked in a typical day

8
9
10
11
12
13
14

Number of respondents
(N=58)

2
10
26
11
7
1
1

Testing of Hypothesis 1
Hypothesis 1:

The perceived strategic uncertainty of an environmental sector is
positively correlated with the amount of scanning done in that sector.

To test Hypothesis 1, Pearson’s product moment correlation coefficients are computed
between the Perceived Strategic Uncertainty and the Amount of Scanning of each
environmental sector. Results are presented in Table 4.10. All correlation coefficients
are positive and statistically significant at p ≤.01 or better, with one exception at p≤.05.
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By the ‘frequency’ measure of Amount of Scanning, the correlation coefficients for the
Customer, Competition, Technological, and Sociocultural sectors are all similar, with
values at or close to .37. The highest correlation is for the Regulatory sector (.51), while
the lowest is for the Sociocultural sector (.27). By the ‘interest’ measure of Amount of
Scanning, the correlation coefficients are higher for each sector, with the exception of
the Technological sector. The correlations between Perceived Strategic Uncertainty and
Amount of Scanning for the Regulatory and Sociocultural sectors are the strongest,
with coefficients of .61 and .60 respectively. The next highest correlation is for the
Economic sector (.51), followed by correlations for the Competition (.48) and Customer
(.44) sectors. The correlation for the Technological sector is the lowest, but is still .35.
We conclude that the data support Hypothesis 1, that for this group of respondents, the
Perceived Strategic Uncertainty of each sector is positively correlated with the Amount
of Scanning in that sector. The associations are moderate to strong, with nearly all the
coefficients lying between .35 and .65 (p≤.05).
Although there is no general consensus on what levels of correlation coefficient values
constitute strong or weak associations, we adopt Levin and Fox’s (1988, 311) scale,
where a correlation coefficient (Pearson’s r) between .10 and .30 implies a weak
association, r≥.30 implies a moderate association, and r≥.60 implies a strong association.
This scale is close to that suggested by Cohen (1988) for defining small, medium and
large ‘effect sizes’: a correlation coefficient of .10 indicates a small effect, .30 a medium
effect, and .50 a large effect. De Vaus (1986) also suggests interpreting the strength of
an association as follows: r slightly larger than .10 implies a weak association, r>.30 a
moderate association, and r>.60 a strong association. Among past scanning studies,
Hambrick (1979) interprets his correlation analysis in a similar manner.
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Table 4.10. Correlations between Perceived Strategic Uncertainty and
Amount of Scanning
(Pearson’s Correlation Coefficients)

Environmental Sector

Amount of Scanning
Frequency of Information
Level of Interest in
Coming to Attention
Keeping Informed

Customer

.37•••

.44••••

Competition

.36•••

.48••••

Technological

.36•••

.35•••

Regulatory

.51••••

.61••••

Economic

.27••

.51••••

Sociocultural

.37•••

.60••••

•p≤.10 ••p≤.05 •••p≤.01 ••••p≤.001

The influence of firm size
Past research has found that the size of the firm influences scanning behaviour. We
investigated the possible effect of firm size by computing partial correlation coefficients
between Perceived Strategic Uncertainty and Amount of Scanning, while controlling for
the effect of firm size. A change of .10 or greater in the coefficient is conventionally
regarded as warranting further investigation (Davis 1971). In our computation, the
partial correlation coefficients are nearly identical to the original coefficients: the
correlation coefficients remain the same or change only slightly, with the largest
difference being only .04. This implies that, at least for this group of respondents, firm
size does not have an important influence on the correlation between Perceived
Strategic Uncertainty and Amount of Scanning as measured by Frequency of
Information Coming to the respondent’s Attention and the respondent’s Level of
Interest in Keeping Informed about environmental developments.
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4.4

Perception of Information Sources

This section describes how respondents perceive the information sources in terms of
their accessibility and quality. We examine respondents’ perceptions of individual
sources as well as of sources grouped into categories.

Perceived Source Accessibility
Respondents answered two questions on how they perceive the accessibility of
information sources. First, they rated the sixteen sources on “How much of your time
and effort is needed to approach, contact, or locate each information source?” using a
five-point ascending scale ranging from 1=Very great deal to 5=Very little. Mean
responses are shown in Table 4.11. Unsurprisingly, Broadcast media; Newspapers,
periodicals; and Internal memoranda, circulars are perceived as requiring the least time
and effort. The Company library is ranked next13, ahead of twelve other sources.
Conferences trips; Competitors; Customers; and Government officials are the sources
that require the most time and effort to access.

Second, respondents rated each source by answering the question, “After contacting or
locating the source, how easy is it to get the desired information from that source?”
using a five-point ascending scale ranging from 1=Very hard to 5=Very easy. Mean
responses are shown in Table 4.11. Subordinate managers; Subordinate staff; Internal
memoranda, circulars; and Superiors, board members are the sources that are seen to
be easiest to get information from. The Company library is ranked twelfth.
Competitors; Electronic information services; and Government officials are the sources
that are hardest to get information from.

13Among

the 67 respondents, 50 reported having their own company libraries. Respondents without

company libraries are excluded from this and subsequent computations on the perception and use of the
company library as an information source.
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For each source, responses to the two questions on ‘time and effort’ and ‘ease of getting
information’ are summed to give an index of the overall Perceived Source Accessibility
(PSA). Mean values of this index for the sixteen sources are in Table 4.11. Table 4.12
ranks the sources according to their Perceived Source Accessibility. Internal
memoranda, circulars; Subordinate staff; Newspapers, periodicals; Subordinate
managers; and Broadcast media are the most accessible sources. Competitors;
Government officials; Conferences, trips; Customers; and Electronic information
services are the least accessible. The Company library is ranked eighth.
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Table 4.11. Perceived Source Accessibility (PSA)
(Mean Responses and Standard Deviations (SD))
Source

Time and Effort SD
Needed

Ease of Getting
Information

SD

PSA

SD

External Personal Sources:
Customers

3.10

1.16

3.62

1.05

6.74

1.88

Competitors

3.08

1.15

2.50

0.96

5.58

1.73

Business/professional associates

3.45

0.80

3.76

0.79

7.20

1.28

Government officials

3.13

1.07

3.08

1.07

6.20

1.76

Newspapers, periodicals

4.07

0.91

3.83

1.03

7.89

1.48

Government publications

3.82

0.95

3.52

1.07

7.32

1.51

Broadcast media

4.30

0.85

3.56

1.17

7.85

1.51

Industry. trade associations

3.54

0.88

3.61

0.84

7.14

1.29

Conferences, trips

2.91

0.99

3.55

0.87

6.49

1.47

Superiors, board members

3.73

0.93

4.00

0.72

7.73

1.35

Subordinate managers

3.73

1.19

4.17

0.78

7.88

1.54

Subordinate staff

3.89

1.02

4.11

0.83

8.00

1.45

Internal memo, circulars

4.00

0.89

4.02

0.84

8.00

1.43

Internal reports, studies

3.86

0.91

3.95

0.86

7.80

1.37

Company library

3.93

1.20

3.61

1.08

7.54

1.89

Electronic information services

3.66

1.35

3.20

1.23

6.83

2.17

External Impersonal Sources:

Internal Personal Sources:

Internal Impersonal Sources:
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Table 4.12. Rank Order of Sources according to Mean Perceived Source Accessibility (PSA)

Source
Internal memo, circulars
Subordinate staff

PSA
8.00
8.00

SD
1.43
1.45

Newspapers, periodicals
Subordinate managers
Broadcast media
Internal reports, studies

7.89
7.88
7.85
7.80

1.48
1.54
1.51
1.37

Superiors, board members
Company library*
Government publications
Business/professional associates

7.73
7.54
7.32
7.20

1.35
1.89
1.51
1.28

Industry, trade associations
Electronic information services
Customers
Conferences, trips
Government officials
Competitors

7.14
6.83
6.74
6.49
6.20
5.58

1.29
2.17
1.88
1.47
1.76
1.73

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

* n = 50 respondents who indicated that there is a company library in their firms.
*: Firms with no company libraries are excluded.

The information sources identified in this study may be grouped into External and
Internal sources, and then into Personal and Impersonal sources, as shown in Table 4.13
below. Following Aguilar (1967, 65), this second distinction separates sources that
communicate information personally to the executive (personal sources) from sources
that communicate information to broad audiences, or through formalized, groupcommunication activities (impersonal sources). By this definition, impersonal sources
would include sources such as publications; conferences, trips; and the company library.
Table 4.13 shows how the sources are classified into four source categories: All External
source category, All Internal source category, All Personal source category, and All
Impersonal source category. We use this classification to compare differences in the
perception and use of sources belonging to these categories.
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Table 4.13. Source Categories

External

Internal

All Personal/
Impersonal

Personal

Impersonal

Customers
Competitors
Business/prof. assoc.
Government officials

[C]

Newspapers, periodicals
Government publications
Broadcast media
Industry, trade assocn.
Conferences, trips
[B]
Internal memo, circulars
Internal reports, studies
Company library
Electronic info. services
[D]

[A] + [C]

[B] + [D]

[A]
Superiors, board members
Subordinate managers
Subordinate staff

All External/
Internal

[A] + [B]

[C] + [D]

Table 4.14 below shows the mean values of the Perceived Source Accessibility index by
source categories. As expected, the All Internal source category is seen to be
significantly more accessible than the All External source category. Within the All
Internal source category, the difference between the Personal and Impersonal source
subcategories is not statistically significant. Within the All External source category, the
Impersonal source subcategory is significantly more accessible than the Personal source
subcategory. The All Impersonal source category is significantly more accessible than
the All Personal source category.
Table 4.14. Perceived Source Accessibility by Source Category
(Mean Response Scores and Standard Deviations)

External

Internal

Personal

Impersonal

6.43*
(1.22)

7.34*
(1.02)

All External/
Internal
6.94†
(0.89)

7.87
(1.32)

7.56
(1.33)

7.67†
(1.16)

All Personal/
7.05‡
7.42‡
Impersonal
(0.98)
(0.96)
(Standard deviations in parenthesis.)
* : Impersonal is significantly greater than Personal (p<.001).
† : All Internal is significantly greater than All External (p<.001).
‡ : All Impersonal is significantly greater than All Personal (p<.01).
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Perceived Source Quality
Respondents answered two questions on how they perceive the quality of information
sources. First, they rated the sixteen sources on “How relevant is the information from
each source about the environment?” using a five-point ascending scale ranging from
1=Very irrelevant to 5=Very relevant. Relevant information is defined in the
questionnaire as information that is needed and useful with respect to the goals and
activities of the firm. Mean responses are shown in Table 4.15. Information from
Customers; Subordinate managers; Subordinate staff; and Internal reports, studies are
perceived to be the most relevant. Information from the Company library; Electronic
information services; and Broadcast media are seen to be the least relevant.

Second, respondents rated sources by answering the question, “How reliable is the
information from each source about the environment?” using a five-point ascending
scale ranging from 1=Very unreliable to 5=Very reliable. Reliable information is
defined in the questionnaire as information that is authoritative and dependable: it is
information that is trusted. Mean responses are shown in Table 4.15. Information from
Subordinate managers; Customers; Subordinate staff; and Superiors, board members
are perceived to be the most reliable. These are all personal sources. On the other
hand, information from Broadcast media; Newspapers, periodicals; and Competitors
are regarded the least reliable.
For each source, responses to the two questions on ‘relevance’ and ‘reliability’ are
summed to give an index of the overall Perceived Source Quality (PSQ). The mean
values of this index for the sixteen sources are shown in Table 4.15. Table 4.16 ranks the
sources according to their Perceived Source Quality. Subordinate managers;
Customers; Subordinate staff; Internal reports, studies; and Superiors, board members
are seen to provide information of the highest quality. Broadcast media; Electronic
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information services; and the Company library are perceived to provide information of
the lowest quality.
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Table 4.15. Perceived Source Quality (PSQ)
(Mean Responses and Standard Deviations (SD))

Source

Relevance

SD

Reliability

SD

PSQ

SD

Customers

4.54

0.91

4.07

0.72

8.61

1.38

Competitors

3.96

0.96

3.24

0.80

7.21

1.43

Business/professional associates

3.93

0.86

3.84

0.67

7.76

1.33

Government officials

3.42

1.13

3.48

0.84

6.90

1.75

Newspapers, periodicals

3.58

0.93

3.18

0.82

6.74

1.62

Government publications

3.06

0.92

3.42

0.89

6.48

1.68

Broadcast media

3.01

0.96

2.96

0.88

5.97

1.67

Industry. trade associations

3.60

0.97

3.76

0.76

7.36

1.51

Conferences, trips

3.88

0.89

3.92

0.73

7.82

1.49

Superiors, board members

3.89

0.95

4.06

0.76

7.95

1.49

Subordinate managers

4.36

0.85

4.27

0.59

8.63

1.20

Subordinate staff

4.06

0.89

4.06

0.68

8.12

1.34

Internal memo, circulars

3.69

1.06

3.85

0.80

7.52

1.58

Internal reports, studies

4.05

0.90

3.98

0.81

8.03

1.36

Company library

2.89

0.91

3.46

0.86

6.39

1.57

Electronic information services

2.84

1.26

3.27

1.13

6.20

2.20

External Personal Sources:

External Impersonal Sources:

Internal Personal Sources:

Internal Impersonal Sources:
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Table 4.16. Rank Order of Sources according to Mean Perceived Source Quality (PSQ)

Source
Subordinate managers
Customers
Subordinate staff
Internal reports, studies
Superiors, board members
Conferences, trips
Business/professional associates
Internal memo, circulars
Industry, trade associations
Competitors
Government officials

PSQ
8.63
8.61
8.12
8.03
7.95
7.82
7.76
7.52
7.36
7.21
6.90

SD
1.20
1.38
1.34
1.36
1.49
1.49
1.33
1.58
1.51
1.43
1.75

Newspapers, periodicals
Government publications
Company library*
Electronic information services
Broadcast media

6.74
6.48
6.39
6.20
5.97

1.62
1.68
1.57
2.20
1.67

1.00

3.00

5.00

7.00

9.00

* n = 50 respondents who indicated that there is a company library in their firms.
*: Firms with no company libraries are excluded.

Table 4.17 shows the mean values of the Perceived Source Quality index by source
category. The perceived quality of the All Internal source category is significantly
higher than the All External source category. Within the All Internal source category,
information from the Personal source subcategory is seen to be of significantly higher
quality than the Impersonal source category, with a large difference in the two means
(8.24 for Internal Personal sources against 7.01 for Internal Impersonal sources).
Similarly, within the All External source category, information from the Personal source
subcategory is seen to be of significantly higher quality than the Impersonal source
subcategory. The data suggest that Personal sources, including Internal Personal and
External Personal sources, are viewed by the respondents as being of higher quality,
measured in terms of the relevance and reliability of the information they supply. The
perceived quality of the All Personal source category is significantly higher than the All
Impersonal source category: the difference between the means is relatively large (7.88
for All Personal against 6.94 for All Impersonal) and statistically significant (p<.001).
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Table 4.17. Perceived Source Quality by Source Category
(Mean Responses and Standard Deviations)

External

Internal

Personal

Impersonal

7.62*
(0.74)

6.88*
(1.09)

All External/
Internal
7.21†
(0.77)

8.24*
(1.14)

7.01*
(1.32)

7.56†
(1.06)

All Personal/
7.88‡
6.94‡
Impersonal
(0.77)
(0.98)
(Standard deviations in parenthesis.)
* : Personal is significantly greater than Impersonal (p<.001).
† : All Internal is significantly greater than All External (p<.01).
‡ : All Personal is significantly greater than All Impersonal (p<.001).

4.5

Use of Information Sources in Scanning

This section describes how frequently respondents use various information sources in
scanning. We compare the usage frequencies of individual sources as well as of sources
grouped into categories.
For the sixteen identified sources, respondents answered the question, “How
frequently do you use each of the sources to scan the environment?” using a six-point
ascending scale labelled as follows: 1=Never; 2=Less than once a year; 3=Few times a
year; 4=At least once a month; 5=At least once a week; 6=At least once a day. The
results are shown in Table 4.18. Newspapers, periodicals; Subordinate managers; and
Subordinate staff are the most frequently used sources in scanning. Broadcast media;
Customers; and Internal memoranda, circulars are next most frequently used. The least
frequently used sources are Electronic information services; the Company library;
Conferences, trips; and Government officials. From the 67 respondents, 50 indicated
that there is a Company Library in their firms. Among those with Company Libraries,
23 respondents reported using the library ‘few times a year.’ One respondent reported
using the Company Library daily, and another two reported using the library weekly.
From the 67 respondents, 26 indicated that they use Electronic Information Services ‘at
least once a month’ or more frequently. Nine respondents reported using Electronic
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Information Services daily, four reported using them at least weekly, and thirteen
reported using them at least monthly. Twenty respondents said they ‘never’ use
Electronic Information Services.
Table 4.19 shows mean usage frequencies by source category. Interestingly, the mean
usage frequencies of the All External and All Internal source categories are equal.
Within the All External source category, the difference between the Personal and
Impersonal source subcategories is not statistically significant. Within the All Internal
source category, the Personal source subcategory is used significantly more frequently.
The All Personal source category is used significantly more frequently than the All
Impersonal source category.
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Newspapers, periodicals
Subordinate managers
Subordinate staff
Broadcast media

50

50
0

0

50
0

Business/prof. associates

50
0

Internal reports, studies

50
0

Competitors
Government officials
Conferences, trips
Company library
Electronic information

>Once a day

50
0

50
0

Government publications

>Once a week

50
0

Internal memo, circulars

Industry, trade associations

>Once a month

50
0

Customers

Superiors, board members

Few times a year

50

<Once a year

Source

Never

Table 4.18. Histogram of Respondents Indicating
Frequency of Using Information Sources in Environmental Scanning

50
0
50
0
50
0
0
50
50
0
50
0
50
0
0

(The maximum height of each column represents 50 respondents. N = 67.)
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Table 4.19. Frequency of Using Source in Scanning by Source Category
(Mean Responses and Standard Deviations)

External

Internal

Personal

Impersonal

3.88
(0.84)

4.03
(0.71)

All External/
Internal
3.97
(0.69)

4.57*
(0.95)

3.51*
(0.95)

3.97
(0.85)

All Personal/
4.18†
3.80†
Impersonal
(0.80)
(0.71)
(Standard deviations in parenthesis.)
*: Personal is significantly greater than Impersonal (p<.001).
†: All Personal is significantly greater than All Impersonal (p<.001).

4.6

Influence of Environmental and Source Characteristics on Source Usage in
Scanning

This section analyses the influence of Perceived Environmental Uncertainty, Perceived
Source Accessibility, and Perceived Source Quality on the Frequency of Using Sources in
Scanning. We test Hypotheses 2, 3, and 4, that Perceived Source Accessibility, Perceived
Source Quality, and Perceived Environmental Uncertainty is each positively correlated
with Frequency of Using a Source in Scanning. Finally, we test Hypothesis 5, that
among the independent variables investigated, Perceived Source Accessibility accounts
for most of the variance of the Frequency of Using a Source in Scanning.
Testing of Hypothesis 2
Hypothesis 2:

The perceived accessibility of an information source is positively
correlated with the frequency of its use in environmental scanning.

To test Hypothesis 2, Pearson’s product moment correlation coefficients are computed
between Perceived Source Accessibility and Frequency of Using a Source in Scanning
for each of the sixteen sources. Results are presented in Table 4.20. Correlation
coefficients are positive and statistically significant (p≤.05) for six of the sixteen sources,
namely Business/professional associates; Newspapers, periodicals; Subordinate
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managers; Internal reports, studies; Company library; and Electronic information
services. Correlation coefficients for the remaining ten sources are not statistically
significant. We conclude that the data partially support Hypothesis 2, and that
Perceived Source Accessibility is positively correlated with Frequency of Using a Source
in Scanning for the six sources identified above. For these sources, the strengths of the
associations are weak to moderate, with correlation coefficients between .25 and .40
(p≤.05).
Testing of Hypothesis 3
Hypothesis 3:

The perceived quality of an information source is positively
correlated with the frequency of its use in environmental scanning.

To test Hypothesis 3, Pearson’s product moment correlation coefficients are computed
between Perceived Source Quality and Frequency of Using a Source in Scanning for
each of the sixteen sources. Results are presented in Table 4.20. Correlation coefficients
are positive and statistically significant (p≤.05) for all sixteen sources. Five sources show
moderately strong associations with coefficients between .50 and .65: Government
officials; Subordinate managers; Internal memoranda, circulars; Company library; and
Electronic information services. Among these sources, Electronic information services
and Company library have the highest coefficients, .63 and .57 respectively. Another
set of five sources shows moderate associations with coefficients between .40 and .49:
Customers; Newspapers, periodicals; Superiors, board members; Subordinate staff; and
Internal reports, studies. The remaining six sources have coefficients between .30 and
.40. All coefficients are highly significant statistically, mostly at p≤.001 and p≤.01. We
therefore conclude that the data clearly support Hypothesis 3, and that Perceived
Source Quality is positively correlated with Frequency of Using a Source in Scanning for
all the sixteen sources considered in this study. For most of these sources, the
associations are moderate to strong.
Testing of Hypothesis 4
Hypothesis 4:

The perceived environmental uncertainty is positively correlated
with the frequency of using each information source in
environmental scanning.
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To test Hypothesis 4, Pearson’s product moment correlation coefficients are computed
between Perceived Environmental Uncertainty and Frequency of Using a Source in
Scanning for each of the sixteen sources. Results are presented in Table 4.20.
Correlation coefficients are positive and statistically significant (p≤.05) for eleven of the
sixteen sources. Sources whose use frequencies increase as environmental uncertainty
increases are Customers; Competitors; Business/professional associates; Newspapers,
periodicals; Conferences, trips; Superiors, board members; Subordinate managers;
Subordinate staff; Internal memoranda, circulars; Internal reports, studies; and
Electronic information services. However, the strengths of these associations are weak,
with most correlation coefficients being close to .30. An interesting exception is the
Competitors source, where the use frequency has the highest correlation with
Perceived Environmental Uncertainty (.43). The remaining five sources have
correlation coefficients which are small and statistically not significant. We conclude
that the data provide partial support for Hypothesis 4, and that Perceived
Environmental Uncertainty is positively correlated with Frequency of Using Source in
Scanning for eleven of the sixteen sources considered. For these sources, the strengths
of the associations are mostly moderate, with correlation coefficients close to .30.
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Table 4.20. Correlations between Perceived Source Accessibility, Perceived Source Quality,
Perceived Environmental Uncertainty, and Frequency of Using Source in Scanning
(Pearson’s Correlation Coefficients)
Information Source

Perceived
Source
Accessibility

Perceived
Source
Quality

Perceived
Environmental
Uncertainty

Customers

-.10

.49•••

.35••

Competitors

-.03

.31•

.43•••

Business/professional associates

.25•

.39•••

.26•

Government officials

.00

.56•••

.19

Newspapers, periodicals

.25•

.41•••

.33••

Government publications

.05

.32••

-.01

.21

.32••

-.04

-.09

.38••

.07

-.03

.39••

.29•

Superiors, board members

.13

.48•••

.24•

Subordinate managers

.26•

.52•••

.31•

Subordinate staff

.21

.46•••

.30•

Internal memo, circulars

.09

.57•••

.30•

Internal reports, studies

.30•

.41•••

.31•

Company library

.33•

.57•••

.16

Electronic information services
• p ≤ .05 •• p ≤ .01 ••• p ≤ .001

.39••

.63•••

.29•

Broadcast media
Industry, trade associations
Conferences, trips

In addition to considering individual sources, we also examine the variation of source
use frequency with environmental uncertainty by source category. Pearson’s
correlation coefficients are again computed between Perceived Environmental
Uncertainty and the mean Frequency of Using Source Category in Scanning. The mean
Frequency of Using Source Category in Scanning is the mean of the Frequencies of
Using Source in Scanning of the sources in each category. Results are presented in
Table 4.21. Correlations for both the All External and the All Internal source categories
are positive and statistically significant. Within the All External source category, only
the use of the External Personal source subcategory is significantly correlated with
Perceived Environmental Uncertainty. Within the All Internal source category, both
Personal and Impersonal source subcategories are significantly correlated with
uncertainty. The use of All Personal and All Impersonal source categories are
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significantly correlated with uncertainty. The strengths of all the associations are
moderate, with coefficients between .30 and .45. This analysis suggests that as
Perceived Environmental Uncertainty increases, the frequency of using All External and
All Internal source categories, as well as All Personal and All Impersonal source
categories all rise. (However, within the All External source category, the use of
Impersonal sources is not significantly correlated with Perceived Environmental
Uncertainty.)
Table 4.21. Correlations between Perceived Environmental Uncertainty and
Frequency of Using Source in Scanning by Source Category
(Pearson’s Correlation Coefficients)

Personal
External
Internal
All Personal/
Impersonal
• p ≤ .05 •• p ≤ .01

Impersonal

All External/
Internal

.43•••

.15

.32••

.33••

.41•••

.42•••

.42•••

.32••

••• p ≤ .001

Testing of Hypothesis 5
Hypothesis 5:

The perceived accessibility of an information source accounts for
more of the variance of the frequency of its use in scanning, than
either the perceived quality of the source or the perceived
uncertainty of the environment.

To test hypothesis 5, the following multiple regression model is computed for each
information source:
FRS = b0 + b1PSA + b2PSQ + b3PEU
where FRS is Frequency of Using a Source in Scanning, PSA is Perceived Source
Accessibility, PSQ is Perceived Source Quality, and PEU is Perceived Environmental
Uncertainty. For each source, the proportion of the variance in FRS that is accounted
for by the three independent variables in combination is measured by computing the
adjusted squared multiple correlation (adjusted R2 ). The statistical significance of the R2
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is tested by computing its F-statistic. This constitutes an omnibus test of whether the
proportion of variance accounted for by all the independent variables taken
simultaneously is statistically significant (Pedhazur and Schmelkin 1991). We identify
which of the independent variables has a greater contribution in explaining FRS by
computing and comparing the values and statistical significance of the standardized
partial regression coefficients (b’s) of each independent variable. The standardised
partial regression coefficient of an independent variable indicates its relative importance
in accounting for the variance of FRS, with the effect of the other independent variables
controlled. Finally, we compare the unique contributions of PSA, PSQ, and PEU in
accounting for the total variance of FRS by computing the squared semipartial
correlations (sR2 ) of each independent variable. The squared semipartial correlation of
an independent variable is the proportion of the FRS variance that is accounted for by
the independent variable, beyond that accounted for by the other independent
variables (Cohen and Cohen 1983).
Results of the regression analysis for each of the sixteen sources are presented in Table
4.22. All the regression models are statistically significant at p≤.05 or better. For nine of
the sixteen sources, the proportions of variance of FRS explained by the models
(adjusted R2 ) are in the .20 to .30 range, indicating that the independent variables
collectively account for about 20 to 30 percent of the variance in FRS. These nine
sources are Customers; Competitors; Government publications; Conferences, trips;
Superiors, board members; Subordinate managers; Internal memoranda, circulars;
Internal reports, studies; and the Company library. For Electronic information services
and Government officials, the independent variables account for a higher 40 percent of
the FRS variance. For the remaining five sources, the proportion of variance explained
is less than 20 percent for Subordinate staff; Business/professional associates; and
Newspapers, periodicals; and 10 percent or lower for Industry, trade associations and
Broadcast media.
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Table 4.22. Regressions to explain Frequency of Using Source in Scanning based on
Perceived Source Accessibility, Perceived Source Quality, and Perceived Environmental Uncertainty
Information Source

PSA

PSQ

PEU

F

Adj. R2

Std b

sR2

Customers

10.19••

.30

-.12

.01

.43•••

.23

.30••

.09

Competitors

7.28•••

.23

.06

.00

.22

.10

.43•••

.17

Business/prof. associates

5.48••

.17

.19

.04

.31•

.14

.19•

.03

Government officials

15.30•••

.40

-.08

.02

.65•••

.31

.32

.09

Newspapers, periodicals

5.23••

.17

.14

.02

.32•••

.16

.16

.02

Government publications

7.03•••

.22

-.08

.00

.52•••

.25

.06

.00

Broadcast media

2.94•

.08

.16

.02

.28•

.10

-.08

.01

Industry, trade associations 3.40•

.10

-.16

.02

.37••

.12

.02

.00

Std b

sR2

Std b

sR2

Conferences, trips

6.84•••

.22

-.10

.01

.41•••

.15

.31••

.10

Superiors, board members

7.01•••

.22

.00

.00

.45•••

.24

.15

.02

Subordinate managers

9.02•••

.27

.08

.01

.44•••

.27

.16

.02

Subordinate staff

6.08••

.19

.08

.00

.39••

.22

.12

.01

Internal memo, circulars

10.53•••

.31

-.03

.00

.54•••

.33

.13

.02

Internal reports, studies

6.29•••

.20

.20•

.04

.28•

.17

.19

.03

Company library

7.06•••

.29

.12

.01

.51•••

.32

.05

.00

.41

.19•

.03

.56•••

.40

.03

.00

Electronic info. services
14.12•••
• p ≤ .05 •• p ≤ .01 ••• p ≤ .001

F: Value of F-statistic for model R2 .
Adj. R2 : Adjusted squared multiple correlation.
Std b : Standardized partial regression coefficient.
sR2 : Squared semi-partial correlation coefficient.

The standardised partial regression coefficients (b ’s) are analysed to establish the
relative impact of the independent variables on FRS. A b value that is large and
statistically significant implies that the independent variable has a substantial
contribution in explaining FRS. For the independent variable PSA, none of the b ’s in
the sixteen regressions are statistically significant at p≤.05. For PSQ, the b’s of fifteen of
the sixteen sources are statistically significant at p≤.05, with many cases at p≤.01 or
better. Compared with the PSA b ‘s, the PSQ values are relatively high, with five
coefficients in the .50 to .65 range, four in the .40 to .50 range, and the others in the .20
to .40 range. For PEU, b ’s are statistically significant at p≤.05 for four of the sources,
with values ranging from .19 to .43. The four sources are Customers; Competitors;
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Business/professional associates; and Conferences, trips. The other coefficients are
small and non-significant.
The squared semipartial correlations (sR2 ) of the independent variables are analysed to
compare their unique contributions to the total FRS variance accounted for by the
regressions. The sR2 of an independent variable equals the proportion of the FRS
variance accounted for by the independent variable beyond that accounted for by the
other independent variables. The contributions of PSA to R2 are very small, all the sR2
values being less than .05. In contrast, the contributions of PSQ in all the regressions
are relatively large, to the extent that much of the total FRS variance accounted for by
the regressions is due to the PSQ variable. Finally, the contributions of PEU are
generally small, with sR2 values being less than .10. The Competitors source is an
exception, and here PEU contributes a higher proportion of the total variance than PSQ.
The comparisons of standardised partial regression coefficients and squared semipartial
correlations of the independent variables reveal the following:
(1)

Perceived Source Accessibility, Perceived Source Quality, and Perceived
Environmental Uncertainty collectively account for between 8 and 41 percent of
the variance in the Frequency of Using a Source in Scanning.

(2)

Between Perceived Source Accessibility, Perceived Source Quality, and Perceived
Environmental Uncertainty, Perceived Source Quality makes the largest
contribution in explaining the Frequency of Using a Source in Scanning. This is
true for fifteen of the sixteen sources considered: the sole exception is the
Competitors source where Perceived Environmental Uncertainty is more
important than Perceived Source Quality.

We conclude that the data do not support Hypothesis 5, in that Perceived Source
Accessibility does not account for more of the variance of the Frequency of Using a
Source in Scanning than either Perceived Source Quality or Perceived Environmental
Uncertainty. Instead, Perceived Source Quality accounts for more of the variance of the
dependent variable.

157

4.7

Use of Information from Sources in Decision Making

This section describes how frequently respondents use information about the
environment from various sources in decision making. We compare usage frequencies
of individual sources and of source categories.
For the sixteen identified sources, respondents answered the question, “How
frequently do you use information about the environment from each source in your
decision making?” using a five-point ascending scale labelled as follows: 1=Never;
2=Seldom; 3=Sometimes; 4=Often; 5=Always. The mean response scores for all sixteen
sources in descending rank order are shown in Table 4.23. Customers and Subordinate
managers are the most frequently used sources in decision making. Superiors, board
members; Subordinate staff; and Internal reports, studies are the next most frequently
used. The least frequently used sources are Electronic information services; Broadcast
media; Company library; and Government publications.
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Table 4.23. Rank Order of Sources according to
Frequency of Using Information from Source in Decision Making
(Mean Response Scores and Standard Deviations (SD))

Source
Customers
Subordinate managers

Mean
4.31
4.29

SD
0.75
0.65

Superiors, board members
Subordinate staff
Internal reports, studies
Competitors

3.97
3.94
3.75
3.71

0.75
0.75
0.84
0.98

Business/professional associates
Internal memo, circulars
Conferences, trips
Industry, trade associations

3.62
3.55
3.43
3.30

0.68
0.85
0.75
0.77

Government officials
Newspapers, periodicals
Government publications
Company library*
Broadcast media
Electronic information services

3.09
2.88
2.83
2.56
2.49
2.42

1.01
0.67
0.93
0.84
0.77
1.11

1.00

2.00

3.00

4.00

5.00

* n = 50 respondents who indicated that there is a company library in their firms.
*: Firms with no company libraries are excluded.

Table 4.24 shows mean usage frequencies by source category. The All Internal source

category is used significantly more frequently than the All External source category.
Within both these categories, the Personal source subcategory is used significantly
more frequently than the Impersonal source subcategory. The All Personal source
category is used significantly more frequently than the All Impersonal source category.
The data suggest that when it comes to using information in decision making,
respondents use information from personal sources more frequently. Both internal and
external personal sources are used, although the frequency of using internal personal
sources is higher.
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Table 4.24. Frequency of Using Information from Source in Decision Making by Source Category
(Mean Responses and Standard Deviations)

External

Internal

Personal

Impersonal

3.68*
(0.57)

2.99*
(0.55)

All External/
Internal
3.30†
(0.43)

4.07*
(0.62)

3.05*
(0.73)

3.49†
(0.58)

All Personal/
3.85‡
3.01‡
Impersonal
(0.46)
(0.52)
(Standard deviations in parenthesis.)
* : Differences between four categories are statistically significant (p<.001).
† : All Internal is significantly greater than All External (p<.01).
‡ : All Personal is significantly greater than All Impersonal (p<.001).

4.8

Influence of Environmental and Source Characteristics on Usage of
Information from Sources in Decision Making

This section analyses the influence of Perceived Environmental Uncertainty, Perceived
Source Accessibility, and Perceived Source Quality on the Frequency of Using
Information from Sources in Decision Making. We test Hypotheses 6, 7 and 8, that
Perceived Source Accessibility, Perceived Source Quality, and Perceived Environmental
Uncertainty is each positively correlated with Frequency of Using Information from a
Source in Decision Making. Finally, we test Hypothesis 9, that among the independent
variables investigated, Perceived Source Quality accounts for most of the variance of
the Frequency of Using Information from a Source in Decision Making.
Testing of Hypothesis 6
Hypothesis 6:

The perceived accessibility of an information source is positively
correlated with the frequency of using environmental information
from that source in decision making.

To test Hypothesis 6, Pearson’s product moment correlation coefficients are computed
between Perceived Source Accessibility and Frequency of Using Information from
Source in Decision Making for each of the sixteen sources. Results are presented in
Table 4.25. Correlation coefficients are positive and statistically significant (p≤.05) for six
of the sixteen sources, namely Newspapers, periodicals; Broadcast media; Superiors,
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board members; Subordinate staff; Company library; and Electronic information
services. Correlation coefficients for the remaining ten sources are not statistically
significant. We conclude that the data partially support Hypothesis 6, and that
Perceived Source Accessibility is positively correlated with Frequency of Using
Information from Source in Decision Making for the six sources identified above. For
these sources, the strengths of the associations are weak to moderate, with correlation
coefficients between .25 and .40.
Testing of Hypothesis 7
Hypothesis 7:

The perceived quality of an information source is positively
correlated with the frequency of using environmental information
from that source in decision making.

To test Hypothesis 7, Pearson’s product moment correlation coefficients are computed
between Perceived Source Quality and Frequency of Using Information from Source in
Decision Making for each of the sixteen sources. Results are presented in Table 4.25.
Correlation coefficients are positive and statistically significant (p≤.01) for all sixteen
sources. Furthermore, the coefficient values are higher than those obtained for
Perceived Source Accessibility. Four sources show strong associations with coefficients
greater than .65: Government officials; Government publications; Industry, trade
associations; and Electronic information services. Another set of seven sources show
moderately strong associations with coefficients of .50 or higher: Customers;
Competitors; Newspapers, periodicals; Superiors, board members; Subordinate staff;
Internal memoranda, circulars; and Internal reports, studies. The remaining five
sources have coefficients between .33 and .47. All correlation coefficients are highly
significant statistically, with thirteen coefficients being significant at p≤.001. We
therefore conclude that the data clearly support Hypothesis 7, and that Perceived
Source Quality is positively correlated with Frequency of Using Information from
Source in Decision Making for all the sixteen sources considered in this study. The
strengths of the associations are moderate to strong.
Testing of Hypothesis 8
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Hypothesis 8:

The perceived environmental uncertainty is positively correlated
with the frequency of using environmental information from each
source in decision making.

To test Hypothesis 8, Pearson’s product moment correlation coefficients are computed
between Perceived Environmental Uncertainty and Frequency of Using Information
from Source in Decision Making for each of the sixteen sources. Results are presented in
Table 4.25. Correlation coefficients are positive and statistically significant (p≤.05) for
five of the sixteen sources. Environmental information from the following sources is
used more frequently in decision making as environmental uncertainty increases:
Superiors, board members; Subordinate managers; Subordinate staff; Internal reports,
studies; and Electronic information services. Among these sources, the strengths of
association for both Subordinate staff and Superiors, board members are moderate,
with correlation coefficients exceeding .40. The remaining eleven sources have
correlation coefficients that are statistically not significant. We conclude that the data
provide partial support for Hypothesis 8, and that Perceived Environmental
Uncertainty is positively correlated with Frequency of Using Information from Source
in Decision Making for five of the sixteen sources considered. For most of these
sources, the strengths of the associations are weak to moderate, with correlation
coefficients between .25 and .50.
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Table 4.25. Correlations between Perceived Source Accessibility, Perceived Source Quality,
Perceived Environmental Uncertainty, and Frequency of Using Information from Source
in Decision Making
(Pearson’s Correlation Coefficients)

Information Source

Perceived
Source
Accessibility

Perceived
Source
Quality

Perceived
Environmental
Uncertainty

Customers

-.02

.59•••

.17

Competitors

-.11

.55•••

.21

Business/professional associates

-.01

.33••

.07

Government officials

.16

.68•••

-.18

Newspapers, periodicals

.33••

.53•••

.11

Government publications

.18

.68••

-.04

Broadcast media

.31•

.42•••

-.02

Industry, trade associations

.04

.66•••

.01

Conferences, trips

.12

.43•••

-.04

Superiors, board members

.30•

.55•••

.42•••

Subordinate managers

.22

.45•••

.28•

Subordinate staff

.25•

.51•••

.46•••

Internal memo, circulars

.14

.55•••

.20

Internal reports, studies

.22

.50•••

.28•

Company library

.39••

.47••

.13

Electronic information services
• p ≤ .05 •• p ≤ .01 ••• p ≤ .001

.33•

.68•••

.31•

In addition to considering individual sources, we also examine the variation of source
use frequency with environmental uncertainty by source category. Pearson’s
correlation coefficients are again computed between Perceived Environmental
Uncertainty and mean Frequency of Using Information from Source Category in
Decision Making. The Frequency of Using Information from Source Category in
Decision Making is the mean of the Frequencies of Using Information from Source in
Decision Making of the sources in each category. Results are presented in Table 4.26.
The correlation for the All Internal source category is positive and statistically significant
(p<.001). Within the All Internal source category, the use of both Personal and
Impersonal source subcategories are significantly correlated with Perceived
Environmental Uncertainty. Surprisingly, the correlation coefficient for the All External
sources is small and statistically non-significant. The All Personal source category is
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significantly correlated with uncertainty whereas the All Impersonal source category is
not. The strengths of association for the Internal source categories are moderate, with
coefficients between .30 and .45. This analysis suggests that as Perceived Environmental
Uncertainty increases, only the frequency of using Internal sources, particularly Internal
Personal sources, increases.

Table 4.26. Correlations between Perceived Environmental Uncertainty and
Frequency of Using Information from Source in Decision Making
by Source Category
(Pearson’s Correlation Coefficients)
Personal
External
Internal
All Personal/
Impersonal
• p ≤ .05 •• p ≤ .01

Impersonal

All External/
Internal

.08

.00

.05

.45•••

.31•

.42•••

.32••

.19

••• p ≤ .001

Testing of Hypothesis 9
Hypothesis 9:

The perceived quality of an information source accounts for more
of the variance of the frequency of using environmental
information from that source in decision making, than either the
perceived accessibility of the source or the perceived uncertainty of
the environment.

To test Hypothesis 9, the following multiple regression model is computed for each
information source:
FRI = b0’+ b1’PSA + b2’PSQ + b3’PEU
where FRI is Frequency of Using Information from Source in Decision Making, PSA is
Perceived Source Accessibility, PSQ is Perceived Source Quality, and PEU is Perceived
Environmental Uncertainty. For each source, the proportion of the variance in FRI that
is accounted for collectively by the three independent variables is measured by the
adjusted squared multiple correlation (adjusted R2 ). The statistical significance of the R2
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is tested by computing its F-statistic. This tests whether the proportion of variance
accounted for by all the independent variables taken simultaneously is statistically
significant (Pedhazur and Schmelkin 1991). We identify which of the independent
variables has a greater contribution in explaining FRI by comparing the values and
statistical significance of the standardized partial regression coefficients (b’s) of each
independent variable. The standardised partial regression coefficient of an independent
variable indicates its relative importance in accounting for the variance of FRI, with the
effect of the other independent variables controlled. Finally, we compare the unique
contributions of PSA, PSQ, and PEU in accounting for the total variance of FRI by
computing the squared semipartial correlations (sR2 ) of each independent variable. The
squared semipartial correlation of an independent variable is the proportion of the FRI
variance that is accounted for by the independent variable, beyond that accounted for
by the other independent variables (Cohen and Cohen 1983).
Results of the regression analysis for each of the sixteen sources are presented in Table
4.27. All the regression models are statistically significant at p≤.05 or better. For seven
of the sixteen sources, the proportions of variance of FRI accounted for by the models
(adjusted R2 ) are in the .30 to .45 range, indicating that the independent variables
collectively account for between 30 and 45 percent of the variance in FRI . These seven
sources are Customers; Government officials; Government publications; Industry, trade
associations; Superiors, board members; Subordinate staff; and Electronic information
services. In the case of Government officials; Government publications; Industry, trade
associations; and Electronic information services; the independent variables account for
over 40 percent of the FRI variance. For another five sources, the proportion of
variance accounted for is between 20 and 30 percent: Competitors; Newspapers,
periodicals; Internal memoranda, circulars; Internal reports, studies; and Company
library. The remaining four sources have adjusted R2 values between 5 and 20 percent:
Business/professional associates; Broadcast media; Conferences, trips; and Subordinate
managers.

165
Table 4.27. Regressions to explain Frequency of Using Information from Source in Decision Making based on
Perceived Source Accessibility, Perceived Source Quality, and Perceived Environmental Uncertainty
Information Source

PSA

PSQ

PEU

Customers

F
12.1•••

Adj. R2
.34

Std b
-.16

sR2
.02

Std b
.57•••

sR2
.34

Std b
.08

sR2
.01

Competitors

9.41•••

.29

-.11

.01

.54•••

.30

.08

.01

Business/prof. associates

2.59

.07

-.06

.00

.34••

.11

.01

.00

Government officials

17.85•••

.44

.00

.06

.67•••

.47

-.02

.00

Newspapers, periodicals

9.24•••

.28

.18

.03

.45•••

.28

.08

.01

Government publications

18.16•••

.45

-.00

.00

.69•••

.47

.05

.00

Broadcast media

6.01••

.19

.24•

.05

.37••

.17

-.07

.01

.41

-.08

.01

.68•••

.43

-.09

.01

-.06

.00

Industry, trade associations 15.89•••
Conferences, trips

4.79••

.15

.07

.01

.42•••

.19

Superiors, board members

13.75•••

.38

.13

.03

.45•••

.30

.29••

.08

Subordinate managers

6.02••

.19

.06

.01

.38•••

.20

.15

.02

Subordinate staff

10.55•••

.32

.11

.01

.35••

.26

.30•

.08

Internal memo, circulars

8.67•••

.27

.06

.00

.53•••

.30

.03

.00

Internal reports, studies

7.38•••

.23

.08

.01

.44•••

.25

.10

.01

Company library

5.12••

.22

.25

.06

.37•

.22

-.00

.00

.45

.10

.01

.63•••

.47

.06

.00

Electronic info. services
16.50•••
• p ≤ .05 •• p ≤ .01 ••• p ≤ .001

model R2 .

F: Value of F-statistic for
Adj. R2 : Adjusted squared multiple correlation.
Std b : Standardized partial regression coefficient.
sR2 : Squared semi-partial correlation coefficient.

The standardised partial regression coefficients (b ’s) are analysed to establish the
relative impact of the independent variables on FRI. A b value that is large and
statistically significant implies that the independent variable has a substantial
contribution in explaining FRI. For the independent variable PSA, only one of the b ’s
(for Broadcast media) in the sixteen regressions is statistically significant at p≤.05. All
the PSA b ’s are .25 or lower, with eight sources having coefficients smaller than .10.
For PSQ, the b ’s of all sixteen sources are statistically significant at p≤.05, with most
cases at p≤.01 or better. Compared with the PSA b ‘s, the PSQ values are relatively
high, with four coefficients between .60 and .70, three between .50 and .60, four
between .40 and .50, and the others between .30 and .40. For PEU, b ’s are statistically
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significant at p≤.05 for only two sources (Superiors, board members; Subordinate staff),
with values around .30. The other fourteen coefficients are small and non-significant.
The squared semipartial correlations (sR2 ) of the independent variables are analysed to
compare their unique contributions to the total FRI variance accounted for by the
regressions. The sR2 of each independent variable equals the proportion of the FRI
variance accounted for by the independent variable beyond that accounted for by the
other independent variables. The contributions of PSA to R2 are very small, most of the
sR2 values being less than .05. In contrast, the contributions of PSQ in all the
regressions are relatively large, with eight values between .30 and .50, and another five
values between .20 and .30. For the great majority of the sources, much of the total FRI
variance accounted for by the regressions is due to the PSQ variable. Finally, the
contributions of PEU are very small, with most of the sR2 values being close to zero.
The comparisons of standardised partial regression coefficients and squared semipartial
correlations of the independent variables reveal the following:
(1)

Perceived Source Accessibility, Perceived Source Quality, and Perceived
Environmental Uncertainty collectively account for between 7 and 45 percent of
the variance in the Frequency of Using Information from Source in Decision
Making.

(2)

Between Perceived Source Accessibility, Perceived Source Quality, and Perceived
Environmental Uncertainty, Perceived Source Quality makes the largest
contribution in explaining the Frequency of Using Information from Source in
Decision Making. This is true for all the sixteen sources considered.

We conclude that the data clearly support Hypothesis 9, in that Perceived Source
Quality accounts for more of the variance of Frequency of Using Information from
Source in Decision Making than either Perceived Source Accessibility or Perceived
Environmental Uncertainty.
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Checking for Multicollinearity
The validity of inferences drawn from a regression analysis assumes the use of a model
with a specified set of independent variables. The problem of multicollinearity arises
when there is substantial correlation among the independent variables. Because a
partial regression coefficient measures the effect of the corresponding independent
variable, holding constant all other variables, the existence of substantial correlation
with other independent variables makes the estimation and interpretation of such a
coefficient difficult. Multicollinearity can affect the interpretation of partial regression
coefficients, their sampling stability, and their computational accuracy (Cohen and
Cohen 1983). For a regression model in which the independent variables are highly
correlated, all the partial regression coefficients are simultaneously reduced. Because
the independent variables lay claim to largely the same portion of variance of the
dependent variable, their unique contributions are small. Therefore, interpretation of
the partial regression coefficients of a set of correlated independent variables that
ignore their multicollinearity will be misleading. Another serious consequence is that
the partial regression coefficients of strongly correlated independent variables will be
highly unstable, reducing the trustworthiness of the explanatory or predictive capability
of the regression model. Finally, the computation of partial regression coefficients of
highly correlated independent variables can lead to estimates that are grossly
inaccurate.
This study employs three tests to detect multicollinearity in its regression models. First,
Pearson’s product moment correlation coefficients among the independent variables are
computed. Pearson’s r between each pair of independent variables should not exceed
0.80, independent variables that do show a correlation at or greater than 0.80 may be
suspected of exhibiting multicollinearity (Bryman and Cramer 1990). Second, variance
inflation factors (VIF) are computed for each independent variable. VIF statistics show
how multicollinearity has increased the instability of the partial regression coefficient
estimates. There are no formal criteria for determining the size of the VIF beyond
which multicollinearity causes poorly estimated coefficients. Some authorities (Myers
1990, Neter, Wasserman and Kutner 1990) state that values exceeding 10 would indicate
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multicollinearity. For models with small coefficients of determination (R2), Freund and
Littell (1991) recommend checking that the VIFs do not exceed 1/(1–R2). Third, the
eigenvalues of the correlation matrix of the set of independent variables are analysed.
Large variability among the eigenvalues indicates a greater degree of multicollinearity.
To measure this variability, the square root of the ratio of the largest to smallest
eigenvalue, called the condition number, is computed. Myers (1990) states that a square
of the condition number exceeding 1000 indicates serious multicollinearity. Belsey, Kuh
and Welsch (1980) suggests first identifying eigenvalues having condition numbers
greater than 30. Then, variables with variance proportions larger than 0.5 for each of
these eigenvalues are considered to be involved in the near linear dependency that
gives rise to the large condition numbers.
For the regression models computed for the Frequency of Using Source in Scanning
and for the Frequency of Using Information from Source in Decision Making, applying
the above multicollinearity tests yielded these results:
(1)

Among the independent variables in each model, none of the Pearson’s product
moment correlation coefficients between each pair of independent variables
exceeds .80. The highest correlation obtained is .41.

(2)

In the variance inflation factor tests, none of the VIFs exceeds the value of 10.
The highest VIF computed is less than 1.5. Furthermore, for models with small
R2, VIF is found to be less than 1/(1–R2) in all cases.

(3)

In the eigenvalues test, none of the independent variables in each model has
eigenvalues whose condition number exceeds 30. The highest condition number
computed is less than 20.

Based on the above, we conclude that multicollinearity is not a serious problem among
the independent variables used in our regression analysis.

4.9

Use of Environmental Information in Decision Making

This section describes how frequently respondents use information about the
environment when they make decisions in four defined decisional roles. We test
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Hypothesis 10 and 11, that Total Amount of Scanning and Perceived Environmental
Uncertainty is each positively correlated with Frequency of Using Environmental
Information in Decision Making.
In the questionnaire, respondents indicated how frequently they make use of
environmental information when making decisions in each of the four decisional roles
proposed by Mintzberg (1973). Respondents answered the four-part question, “How
frequently do you use information about the external environment when you:
(1)

decide on improvement projects such as going into new businesses,
organizational restructuring, acquisitions, public relations programmes,
computerisation projects, and the like? (Entrepreneur role)

(2)

decide about resource allocation including budget allocation, employment of
resources, setting of targets, distribution of work, and the like? (Resource
Allocator role)

(3)

decide how to handle unexpected but important events, such as loss of a major
customer or supplier, conflicts with another organization, cutting off of key
resources, and so on? (Disturbance Handler role)

(4)

decide during negotiations with external organizations or individuals, about
your firm’s position on, for example, the commitment of resources, or
agreement on contracts? (Negotiator role) ”

Response to each part was indicated on a five-point ascending scale labelled as follows:
1=Never; 2=Seldom; 3=Sometimes; 4=Often; 5=Always. Mean response scores for
Frequency of Using Environmental Information in Decision Making in the four
decisional roles are shown in Table 4.28. The means are all above 4.0 and suggest that
respondents use environmental information often in all their decisional roles. The
highest mean is for the Entrepreneur decisional role, while the lowest is for the
Disturbance Handler role. Multiple comparisons between the means are computed
using the Bonferroni t-test for a one-way analysis of variance for repeated measures
(Miller 1981; Cody and Smith 1991, 169). The comparison of means shows that the
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Entrepreneur score is significantly higher than those of the other three decisional roles
(p≤.01). However, the Resource Allocator, Disturbance Handler, and Negotiator means
are not significantly different from each other14.
Table 4.28. Frequency of Using Environmental Information in Decision Making (N = 67)
(Mean Response Scores and Standard Deviations (SD))
Decisional Role

Frequency of Using Environmental
Information in Decision Making

SD

Entrepreneur

4.51*

0.64

Resource Allocator

4.24

0.70

Disturbance Handler

4.06

0.80

Negotiator
4.12
0.84
* Differences between Entrepreneur role and other decisional roles are statistically
significant (p≤.01).

Testing of Hypothesis 10
Hypothesis 10:

The total amount of scanning is positively correlated with the
frequency of using environmental information in decision making
in the four decisional roles of entrepreneur, resource allocator,
disturbance handler, and negotiator.

To test Hypothesis 10, Pearson’s product moment correlation coefficients are computed
between the Total Amount of Scanning done by the respondents and the Frequency of
Using Environmental Information in Decision Making in each of the four decisional
roles. Total Amount of Scanning is measured across the six environmental sectors in
two ways: the sum of the frequencies with which information about each
environmental sector comes to the respondent’s attention (Overall Frequency of
Information Coming to Attention); and the sum of scores indicating the level of interest
of the respondent in keeping informed about each environmental sector (Overall Level
of Interest in Keeping Informed). Correlation results are presented in Table 4.29.

14 Overall,

the F-value is 9.50 (degrees of freedom=3, p<.0001).
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Table 4.29. Correlations between Total Amount of Scanning and
Frequency of Using Environmental Information in Decision Making
(Pearson’s Correlation Coefficients)

Decisional Role

Total Amount of Scanning
Overall Frequency of
Overall Level of
Information Coming to
Interest in Keeping
Attention
Informed

Entrepreneur

.39•••

.15

Resource Allocator

.13

.16

Disturbance Handler

.02

.12

Negotiator
••• p ≤ .01

.03

.21

For decision making in the Entrepreneur role, the correlation coefficient between
Overall Frequency of Information Coming to Attention and Frequency of Using
Environmental Information in Decision Making indicates a moderate association
between the two variables (r=.39, p≤.001). The other correlation coefficients are
positive and small, but are not statistically significant. We conclude that there is partial
support for Hypothesis 10, that Total Amount of Scanning is positively correlated with
the Frequency of Using Environmental Information in Decision Making in the
decisional role of Entrepreneur.

Testing of Hypothesis 11
Hypothesis 11:

The perceived environmental uncertainty is positively correlated
with the frequency of using environmental information in decision
making in the four decisional roles of entrepreneur, resource
allocator, disturbance handler, and negotiator.

To test Hypothesis 11, Pearson’s product moment correlation coefficients between
Perceived Environmental Uncertainty and Frequency of Using Environmental
Information in Decision Making in each of the four decisional roles are computed.
Results are presented in Table 4.30.

172
Table 4.30. Correlations between Perceived Environmental Uncertainty and
Frequency of Using Environmental Information in Decision Making
(Pearson’s Correlation Coefficients)
Decisional Role

Perceived Environmental Uncertainty

Entrepreneur

.11

Resource Allocator

.15

Disturbance Handler

.23

Negotiator
• p ≤ .05

.25•

For decision making in the Negotiator role, the correlation coefficient between
Perceived Environmental Uncertainty and Frequency of Using Environmental
Information in Decision Making indicates a weak association between the two variables
(r=.25, p≤.05). The other correlation coefficients are positive and small, but are not
statistically significant. We conclude that there is partial support for Hypothesis 11, that
Perceived Environmental Uncertainty is positively correlated with the Frequency of
Using Environmental Information in Decision Making in the decisional role of
Negotiator.

4.10

Summary of Mail Questionnaire Results

This chapter reports the results of analysing data collected by the mail questionnaire
survey. Of the 113 CEOs in the study population, 67 returned questionnaires, thus
giving a response rate of 59 percent. The questionnaire data are used to describe
general features of the respondents’ scanning behaviours, and to test eleven research
hypotheses. The results of the hypotheses testing are summarised in Table 4.31. In the
Table, a check mark indicates that the hypothesis is supported by the questionnaire data
with respect to an environmental sector, an information source, or a decisional role.
Table 4.31. Summary of Results of Hypotheses Testing

Technological

Regulatory

Economic

Sociocultural

H1. The perceived strategic uncertainty
of an environmental sector is positively
correlated with the amount of scanning
done in that sector.

Competition

Results of Hypothesis Testing:
Hypothesis 1 on
Perceived Strategic Uncertainty
and Amount of Scanning

Customer

173

B

B

B

B

B

B

(Continued on next page)
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H4. Perceived environmental uncertainty is
positively correlated with frequency of using each
source in environmental scanning.

B

B

B

B

B

B

Internal memoranda, circulars

Subordinate staff

Subordinate managers

Superiors, board members

Conferences, trips

Industry, trade associations

Broadcast media

Government publications

B

B

B

B

B

Electronic information services

B

B

Company library

H3. Perceived source quality is positively correlated
with frequency of its use in environmental scanning.

Newspapers, periodicals

Government officials

B

Internal reports, studies

H2. Perceived source accessibility is positively
correlated with frequency of its use in environmental
scanning.

Business/professional associates

Competitors

Results of Hypotheses Testing:
Hypothesis 2 – 9 on
Use of Information Sources in Environmental Scanning
and Decision Making

Customers

Table 4.31. Summary of Results of Hypotheses Testing (continued)

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

H5. Perceived source accessibility accounts for more of
the variance of the frequency of source use in scanning,
than either perceived source quality or perceived
environmental uncertainty
H6. Perceived source accessibility is positively
correlated with frequency of using environmental
information from a source in decision making.
H7. Perceived source quality is positively correlated
with frequency of using environmental information
from a source in decision making.

B

B

B

B

B

B

B

B

B

B

B

B

H8. Perceived environmental uncertainty is
positively correlated with frequency of using
environmental information from each source in
decision making.
H9. Perceived source quality accounts for more of the
variance of the frequency of using environmental
information from a source in decision making, than
either perceived source accessibility or perceived
environmental uncertainty.

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

(Continued on next page)
Table 4.31. Summary of Results of Hypotheses Testing (continued)

H10. The total amount of scanning is positively correlated with the
frequency of using environmental information for decision making in
the four decisional roles of entrepreneur, resource allocator,
disturbance handler, and negotiator.

Negotiator

Disturbance Handler

Resource Allocator

Results of Hypotheses Testing:
Hypothesis 10 & 11 on
Use of Environmental Information in Decision Making

Entrepreneur
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B

H11. The perceived environmental uncertainty is positively
correlated with the frequency of using environmental information
for decision making in the four decisional roles of entrepreneur,
resource allocator, disturbance handler, and negotiator.

B

The results of testing the research hypotheses are summarized below.
(1)

The questionnaire data support Hypothesis 1, in that Perceived Strategic
Uncertainty of each sector is positively correlated with the Amount of Scanning
in that sector. The strengths of the associations are moderate to strong.

(2)

The questionnaire data partially support Hypothesis 2, in that Perceived Source
Accessibility is positively correlated with Frequency of Using a Source in
Scanning for six of the sixteen sources (Business/professional associates;
Newspapers, periodicals; Subordinate managers; Internal reports, studies;
Company library; and Electronic information services). For these sources, the
strengths of the associations are weak to moderate.

(3)

The questionnaire data clearly support Hypothesis 3, in that Perceived Source
Quality is positively correlated with Frequency of Using a Source in Scanning for
all the sixteen sources considered in this study. For most of the sources, the
strengths of the associations are moderate to strong, and statistically highly
significant.

(4)

The questionnaire data provide partial support for Hypothesis 4, in that
Perceived Environmental Uncertainty is positively correlated with Frequency of
Using a Source in Scanning for eleven of the sixteen sources considered. For
most of these sources, the strengths of the associations are moderate.
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(5)

The questionnaire data do not support Hypothesis 5, in that Perceived Source
Accessibility does not account for more of the variance of the Frequency of
Using a Source in Scanning than either Perceived Source Quality or Perceived
Environmental Uncertainty. Instead, the data clearly show that Perceived Source
Quality accounts for most of the variance of the dependent variable.

(6)

The questionnaire data partially support Hypothesis 6, in that Perceived Source
Accessibility is positively correlated with Frequency of Using Information from a
Source in Scanning for six of the sixteen sources (Newspapers, periodicals;
Broadcast media; Superiors, board members; Subordinate staff; Company
library; and Electronic information services). For these sources, the strengths of
the associations are weak to moderate.

(7)

The questionnaire data clearly support Hypothesis 7, in that Perceived Source
Quality is positively correlated with Frequency of Using Information from a
Source in Decision Making for all sixteen sources. For most of these sources, the
strengths of the associations are moderate to strong, and statistically highly
significant.

(8)

The questionnaire data provide partial support for Hypothesis 8, in that
Perceived Environmental Uncertainty is positively correlated with Frequency of
Using Information from a Source in Decision Making for five of the sixteen
sources (Superiors, board members; Subordinate managers; Subordinate staff;
Internal reports, studies; and Electronic information services). For most of these
sources, the strengths of the associations are weak to moderate.

(9)

The questionnaire data clearly support Hypothesis 9, in that Perceived Source
Quality accounts for more of the variance of the Frequency of Using Information
from a Source in Decision Making, than either Perceived Source Accessibility or
Perceived Environmental Uncertainty.

(10)

The questionnaire data provide partial support for Hypothesis 10, in that Total
Amount of Scanning is positively correlated with the Frequency of Using
Environmental Information in Decision Making in the decisional role of
Entrepreneur. The strength of the association is moderate.

(11)

The questionnaire data provide partial support for Hypothesis 11, in that
Perceived Environmental Uncertainty is positively correlated with the Frequency
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of Using Environmental Information in Decision Making in the decisional role of
Negotiator. #The strength of the association is weak.
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CHAPTER 5
RESULTS OF PERSONAL INTERVIEWS
5.1

Purpose of Interviews

Personal interviews were conducted and analysed with three objectives in mind:
(1)

To obtain first-hand accounts from the respondents of actual instances of
acquiring and using environmental information;

(2)

To ask the respondents to give reasons for certain patterns of their
environmental scanning behaviour;

(3)

To check the validity of results from the mail questionnaire.

The interview format is based on the focused interview (Merton, Fiske and Kendall 1956,
Judd, Smith and Kidder 1991). The focused interview concentrates discussion on critical
incidents (Flanagan 1954, Martyn and Lancaster 1981) related by the respondents in
which they recently received and used environmental information in some
consequential way. In addition, respondents are asked to explain certain patterns of
their environmental scanning behaviour that emerged from an analysis of their
questionnaire responses. (The interview schedule is in Appendix C.)
Questionnaire respondents had indicated earlier in their mail questionnaires whether
they were willing to be interviewed. Interviews were then requested with every one of
the eleven respondents in the province of Ontario who agreed to be interviewed.
Eventually, eight respondents were interviewed. Nearly 50 percent of the firms in the
study population, and 55 percent of the firms of the questionnaire respondents, are
located in Ontario. Among the Ontario respondents agreeing to be interviewed, there
is a range of small, medium and large firms, whose CEOs report medium and high
amounts of scanning. The decision to interview in Ontario is thus based on
geographical proximity and on the fact that a large fraction of firms in the industry is
located in the province.
This chapter presents the results of the face-to-face interviews, most of which lasted
about an hour. The next two sections examine sixteen critical incidents of acquisition
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and use of environmental information related by interview respondents. Subsequent
sections present explanations given by interview respondents of their preferences for
information sources, and of their perception and use of company libraries and online
databases in environmental scanning.

5.2

Profile of Interview Respondents

Eleven CEOs whose firms are in Ontario indicated in their questionnaires that they
were willing to be interviewed. Every one of them was approached for an interview.
During the eight-week period set aside for the interviews, eight of the eleven CEOs
were interviewed. The other three CEOs were away for extended periods during that
time. The eight interview respondents manage firms that report annual sales of
between $5 million and $100 million, and employ between 10 and 500 persons. The
firms include Canada’s second largest reseller of long distance telecommunications
services, second largest supplier of real-time financial information and communication
networks, largest private paging company, and one of Canada’s largest cable television
operators. The other firms are mainly manufacturers and suppliers of
telecommunications and data communications equipment and services. The
characteristics of the CEOs who were interviewed and their firms are summarized in
Table 5.1. (Names are fictitious.)
Table 5.1. Profile of Interview Respondents
CEO
Name

Business

Sales/
Employees

CEO
Age

Years as
CEO

Previous
Function

Albert

A leading supplier of
real time financial
information and
communications networks.

$21M/
197 emp.

35-44

4 years as
CEO,
8 years in
firm.

Operations

Ben

One of Canada’s largest
cable television operators
and the largest private
paging company.

$64M/
450 emp.

35-44

5 years as
CEO,
15 years in
firm.

Finance

Highest
Education
Other
(technology)

Bachelor’s
degree,
CA.
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Chris

Supplier of communications equipment and
services for local- and
wide-area network
interconnection.

$15M/
65 emp.

35-44

1 year as
CEO,
1 year in
firm.

Marketing
& Sales

Bachelor of
Commerce
(Hon.)

Dan

Manufacturer and
distributor of network
analysis products.

$13M/
40 emp.

45-54

Founded
firm 15
years ago.

Finance,
marketing

High school
diploma.

Ed

Manufacturer of
telecommunications
components and devices.

$5M/
60 emp.

> 65

Founded
firm 20
years ago.

Marketing

Bachelor’s
degree
(Engineering).

Frank

Second largest reseller of
long distance
telecommunications
services in Canada.

$40M/
47 emp.

35-44

1 year as
CEO,
1 year in
firm.

Sales

George

Manufacturer of
multiplexing and
switching equipment for
common carriers,
interexchange carriers.

$29M/
60 emp.

39

3 years as
CEO,
4 years in
firm.

Marketing

Harry

Provider of packet
switching data network
services, providing access
to cities across Canada
and worldwide.

$8M/
10 emp.

35-44

2 years as
CEO,
6 years in
firm.

Sales

5.3

Bachelor’s
degree.

Business
administration
certificate
(Community
college).
Bachelor’s
degree
(Electronics
engineering).

Scanning Behaviours and Critical Incidents

The interviews began by asking respondents to describe two recent incidents of
acquiring and using information about the external environment in some consequential
way. Respondents were also asked to characterise the ways that they scan for
environmental information, and to identify important information sources. This section
presents salient points of these conversations with all eight respondents. Every
respondent said that the critical incidents he chose to describe are “typical” of the way
environmental information comes to his attention and is used15. Each incident is
classified according to the decisional role that the respondent was acting in, and the
environmental sector concerning which information was acquired. According to
Mintzberg (1973), managers use information to discharge four decisional roles. As
Entrepreneur, the manager decides on ‘improvement projects’ such as new product
15There

is one exception: Incident H2 (see below).
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development or new business strategies that exploit an opportunity or solve a problem.
As Disturbance Handler, the manager deals with unexpected but important events such
as the loss of a major customer or conflicts with another organization. As Resource
Allocator, the manager controls the distribution of all forms of organizational resources
by allocating budgets, setting targets, and so on. Finally, as Negotiator, the manager
engages in major negotiations with external organizations or individuals. The
interview results are presented below in the sequence in which the interviews were
conducted.
Supplier of financial information and networks
Albert is CEO of Canada’s second largest supplier of real time financial information and
communication networks, with 30 to 50 percent of the national market. Albert is in his
early forties; he has been with the firm for over eight years, and was appointed CEO
four years ago.
Scanning behaviour. Albert’s responses in the questionnaire indicate that he scans a
relatively high amount compared with the other respondents. In characterising the
ways that he scans for information about the external environment, Albert said that
most of his information comes from three sources: newspapers (“I have to digest three
newspapers every day – The Wall Street Journal, The Globe and Mail, and The Financial
Post”); online newswire services; and his customers. His preference is to get his
information,wherever possible, “straight from the horse’s mouth.” Albert believes that
in his business,
there is a need to know about, to follow developments in many areas.
Changes in the GNP can be significant, so can political changes, news
about our competitors, and technological issues. I had lunch with the
number three man in Bank of Nova Scotia the other day, and all he
wanted to know about was the technology. . . . It is very important for
me to keep track of these developments in order to do business with my
customers. As our customers change, we must also change so as to
survive.
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Incident A1. The first critical incident Albert described concerned the merger of two of
his largest retail brokerage customers. With the merger, the new company became the
largest retail brokerage in Canada. Albert first learned about the merger from
newswire services. Very soon after that, the customers themselves telephoned him to
explain the restructuring. As a result of this development, Albert changed the firm’s
customer delivery service strategy in order to meet the requirements of the merged
partners. Specifically, Albert had to “modify our pricing policy and approach in order
to remain competitive and retain their business.” In this incident, Albert was making
decisions in the Disturbance Handler role, dealing with a significant external event in
the Customer sector of the environment.
Incident A2. The second incident Albert described concerned the deregulation of the
finance industry which began in the late 1980s that allowed banks to enter and compete
in the brokerage business. The sources of this information were a series of
Government announcements and reports published in the newspapers. Information
about the deregulation was used in deciding to restructure the firm and to shift the
business focus in order to address the expanded financial services market. Albert also
had to
change the kind of people we are putting out there to service our clients.
Our people now have to sell systems rather than individual products and
services. Technology became an important element. . . . Customers are
not just interested in products/services, they want complete solutions,
which would include terminals, services, network management,
communications, and so on.
In this incident, Albert was making decisions in the Entrepreneur role, developing new
marketing strategies in response to a major development in the Regulatory sector of
the environment.
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Cable television operator/paging company
Ben is CEO of one of Canada’s largest cable television operators and the largest private
paging company. The firm employs 450 people and has annual sales of $65 million.
Ben is in his early forties; he has been CEO for five years, and has been with the firm for
over fifteen years. He has a Bachelor’s degree and is a certified accountant.
Scanning behaviour. There are certain types of decisions in which Ben would use
environmental information more intensively:
When it comes to a decision involving new technology, I would scan the
horizon much more closely. I would want to answer the question, Has
this technology been used anywhere else in any shape or form, not
necessarily in the way that we are thinking of? We would tend to look
externally much more frequently on a technical issue. On the other hand,
when it comes to decisions about the market, I would scan less because I
feel confident that our people know our market best.
Personally, I do a lot of reading. I look for creative ideas on how new
broadcasting technologies are being used to create enhanced services in
other countries, be they England, Australia, Asia, or Africa for example,
and then I start thinking about how these applications could or could not
be applied in the Canadian context.
When it comes to decisions about the application of paging technology where a few
technologies are being combined in new ways, Ben feels that his firm is basically on its
own to create ideas and infrastructures. One of the things Ben had done was to create
an internal Strategic Planning Committee consisting of four people to evaluate and
decide about external opportunities: “The Committee comprises a full-time head,
myself, my chief operating officer, and the head of cable operations. We take in
information from the functional groups, look for linkages, and ensure that relevant
information is disseminated and assessed by the functional specialists.”
Incident B1. The first incident Ben described was a very recent decision to participate in
a joint experiment to use a new technology, Digital Video Compression (DVC), to
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transmit programs to pay-tv customers. According to Ben, this was the world’s first
commercial application of DVC technology16, and the project partners included four
other cable TV operators and a program vendor. Ben identified the main sources of
information that eventually led to the project as: his own reading of current
engineering articles on DVC; his participation in the strategic planning committee of the
Canadian Cable TV Association; suppliers; marketing staff; and government regulatory
agencies. Ben recalled that
information from these various sources had to come together for us to
decide to go ahead with the project. The technology was first assessed to
be ready and stabilized. Suppliers had to be prepared to experiment.
Marketing people had to see the possibility of a viable market. Regulators
must support the project. All these were integral to the decision making
process to go ahead with the experiment.
In this incident, Ben was making decisions in the Entrepreneur role, initiating a new
project that applies recent advances in the Technology sector of the environment.
Incident B2. The second incident that Ben described was his firm’s evaluation of the
paging market in Canada, and the subsequent development of a new voice and fax
store-and-forward product. In Ben’s analysis, the evolution of paging is driven by
technology: capacity is expanding, size is getting smaller, and cost is falling. On the
other hand, a market penetration of 2 percent of the population is the upper limit of the
size of the paging market in Canada. Ben’s two competitors – the telephone carriers
and Cantel – “have very deep pockets, adopt aggressive ‘buy share’ strategies, and
could cross-subsidize between product lines.” Faced with these constraints, Ben decided
to “shift from just looking at hardware equipment to how technology may be applied
to provide enhanced services.” This led to the development of a new voice/fax storeand-forward product that is integrated with the other paging and cellular products. Ben
16

In this project, video program signals are digitized and compressed, and are then multiplexed so that

multiple programs can be simultaneously transmitted over the same satellite channel. Customers get
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recalled that in his market evaluation, information came from the Canadian paging
industry association; suppliers, especially NEC (Japan); internal R&D staff; and
government regulators. Ben observed that
it is difficult to say which sources are more important. What we were
doing was the ‘evolution of an idea.’ The starting seed may be an article
that we read, a niche identified by the marketing people, or a technical
development spotted by the engineers. The most critical thing is getting
the thought process started and visualizing a good idea.
In this incident, Ben was again making decisions in the Entrepreneur role to develop a
new product mainly in response to constraints he perceived in the Competition sector
of the environment.
Data communications equipment supplier
Chris is CEO of an international supplier of data communications equipment. The firm
is a niche player that provides ‘integrated internetworking access’ between personal
computers, workstations, servers, and local- and wide-area networks. With branch
offices in three US cities and Paris, the firm employs 65 persons and generates annual
sales of $15 million. Chris is in his late thirties. Since graduating with a Bachelor of
Commerce honours degree from the University of Ottawa, he has worked in a few
North American and European telecommunications and data processing companies.
Scanning behaviour. Chris emphasized that he is a firm believer in competitor analysis:
In fact, we believe that competitor analysis, which has become one of the
three or four core activities that we do, will lead to our success in the
future. For this kind of analysis, our main sources of information are
customers, especially the distributors of our competitors’ products. We
would try to find people who are willing to chat. Our approach is to focus
on the task at hand, and to get as close to the primary sources as possible.
more choice – more programs, more start times. For the firm, multiplexing using DVC maximizes the
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For example, Chris recently assigned one person for two days to talk to six distributors
of a competitor’s products. He felt that he obtained fairly complete information about
the competitors, including some very candid comments about them. As a result of this
effort, Chris learned that the competitor was weak in service, and lacked
responsiveness. Generally, Chris found that the people who deal with his competitors
are more than willing to share information. Chris also reads a great deal:
I am a fairly avid reader – I consume a fair amount of information. I read
three primary publications: The Globe and Mail every day; Forbes
Magazine I read from cover to cover; and Harvard Business Review I read
articles on topics that interest me. I also read business publications from
each major market we are in, such as The Asian Wall Street Journal, The
Financial Times, The Wall Street Journal, The Economist, . . . I tend to
circulate a tremendous amount of information from what I read. I do this
in two ways. For information that is critical to the overall business, I
would put a covering note, and underline the important parts. For more
general information, I would photocopy the article and circulate it. I tend
not to do as much general circulation: I try to ensure that information gets
circulated to the specific individuals who would find the information
relevant. I would say that about 70 percent of what I circulate is salesrelated information, information concerning opportunities for creating
sales.
Incident C1. The first incident Chris described was receiving information from one of
his major US customers that a significant market potential existed for a network routing
end product. The customer was already developing a large-scale version of the end
product but identified a market need for smaller systems offering the same capability.
The customer invited Chris to team up to develop systems for this market. Chris’s firm
subsequently did the product development, while the US partner took on the
marketing. In Chris’s view, “the new product line moved the firm away from being a
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niche player to being a more generic supplier that addressed wider market segments.”
In this incident, Chris was making decisions in the Entrepreneur role to develop a new
product line to meet market opportunity in the Customer sector of the environment.
Incident C2. The second incident that Chris described was a consequence of his decision
in Incident C1 to develop new products that addressed a wider market. Chris recalled
that this move “attracted the wrath of our considerably stronger competition.” As a
result, the firm went through a “strenuous exercise to determine its competitive
advantage” relative to other industry players. Chris recalled that
after a lot of conversations with customers, both the existing customers
and potential customers, it became increasingly obvious to us that it was
necessary to move away from our technology and to go out to determine
where the weaknesses of our competitors were so that we could attempt
to swing our business over to those areas. We found that for our single
biggest competitor, their technology was feature-rich, but they were
viewed even by their own distributors, as being weak on service, and
lacked responsiveness to special customer requirements.
As a result of this analysis of information from existing and potential customers, Chris
decided to turn the firm into an integration company specialising in very high-end
service and competitive products. He observed that “till this day, we are still not
viewed by our competitors as competitors. However, in at least two instances so far
we have been able to realise two very significant business opportunities.” In this
incident, Chris was making decisions in the Entrepreneur role to re-position his firm
after an analysis of the Competition sector of the environment.
Network analysis and testing products manufacturer
Dan is CEO of a firm distributing and manufacturing local- and wide-area network
analysis and testing products. It addresses two market segments: media testing, such as
the testing of fibre optic cables, and content or protocol testing, such as the testing of
addressing and signalling schemes for conformance with established standards. Dan,
who is in his late forties, founded the firm fifteen years ago. Today, the firm has sales
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of $13 million and employs 40 persons. It also has investment and distribution interests
in three other manufacturing operations with a total sales of about $50 million.
Scanning behaviour. Dan said that there are certain kinds of decisions for which he
would use external information more. For example, when Dan is comparing sales with
another company, he would talk to the sales representatives whom he knows, and
collect data on production and sales for statistical analysis. Other kinds of decisions
would also require external data for statistical or numerical analysis, such as when Dan
is considering an investment in developing a product, or analysing and estimating a
potential market. Dan describes a typical process of information use:
When I come across an interesting idea, I toss and turn over the idea – I
get excited about it, and I feel the need to return to a more balanced view.
I would discuss it with my managers or board of directors: people who
can come around and say “Great idea, but . . . ,” they would do some
market intelligence, tighten up the financial estimates and the success
probability estimates. During this process, we would gather more
information, from many perspectives such as the cost perspective, the
market size, or the technical feasibility. The net result is to reduce the
element of risk.
Incident D1. The first incident that Dan described concerned information that came
from one of the manufacturers whom the firm represents. The manufacturer was
doing a strategic review of all its products, and decided that some of the products were
not sufficiently “mainstream,” so it did not want to continue supporting them. When
Dan heard about this, he saw that for one of the companies affiliated with Dan’s firm,
these products would be strategic to its business. Dan saw this as “an opportunity to
stand in the middle and procure technology that would help us to grow.” In this
incident, Dan was acting in the Negotiator role, responding to an opportunity in the
Competition sector of the environment.
Incident D2. The second incident that Dan described was his decision to expand
investment activities in US and European companies, and to downsize or control the
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expansion of investment in Canadian companies. This strategic decision was based on
what Dan saw as a “diminishing business and social climate in Canada – a number of
pro-union political moves have created an anti-business climate.” Furthermore, with
the free trade agreements, he saw no need for a firm to be based in Canada in order to
do business in Canada. Information on this issue came from a number of sources,
including newspapers, periodicals and books, and had to be synthesized personally. In
this incident, Dan was making decisions in the Disturbance Handler role, responding to
what he saw as threats in forthcoming government legislations (Regulatory sector of
the environment).

Telecommunications components manufacturer
Ed is CEO of a firm manufacturing telecommunications components and devices such
as indicator lights, light-emission-diodes, and switches. The firm reports annual sales of
$5 million, and employs 60 persons. Ed is over 65 years of age, and founded the firm
more than twenty years ago.
Scanning behaviour. Ed considers it “vital” to keep himself well informed about external
developments:
Typically, I would use such information for new product development, in
planning for acquisitions, and in determining marketing thrusts –which
markets to target and which to discontinue. In analysing the information,
I would work with my executives. We might also look for additional
information – we tend to gather information in a fairly unorganized way.
For myself, I might get inputs from the marketing sales staff, from the
accounts which I personally service, and from meeting people I know at
trade shows and so on.
Ed stresses that he believes in “talking to people who are in the business rather than
people who are outside looking in.” His main people sources are his contacts in trade
associations and the standards committees. (Ed is on the board of directors of the
Electrical Electronics Manufacturers Association of Canada.) Ed said that a lot of printed
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materials land on his desk. They may be advertisements, new product announcements,
facsimiles about new developments, product samples, and so on. He also scans a
number of journals and newsletters – Solid State Technology, CAD Systems, Product
Finishing, Microwave Journal, Modern Machine Shop are some examples. He scans
these by looking at contents pages, article titles, and he might then pass something on
to someone to look at in detail.
Incident E1. The first incident that Ed described concerned information gained during
his recent visit to the People’s Republic of China. Ed visited Shanghai and Xiamen. The
purpose of the visit was to find new sources to obtain components from and to get a
broad outlook of developments in that part of the world. He visited five or six
electronics firms and plants in the Shanghai area and met with people at senior levels in
the industry, including the Chairman of the Board of the Shanghai Electronic
Components Corporations. As a result of information from these people, Ed located
sources for components which are nearing obsolescence in North America but are still
being made in China. These components are required in the North American
telephone industry, mainly as replacement parts for older systems. Ed is following up
with the contacts made during these visits to explore the possibility of business
partnerships. In this incident, Ed was acting in the Negotiator role, developing
opportunities in the Competition sector of the environment.
Incident E2. Ed recalled another incident that began when his Vice President of
Marketing called on a customer. The customer inquired in technical terms about a new
type of switch. The inquiry was too technical for the VP, so Ed went to see the
customer, and determined that the latter wanted a switch for replacing defective coaxial
cables with good coaxial cables during telecommunications data transfer. A number of
such switches were subsequently produced, and the firm expanded this activity into a
development programme with funding from the National Research Council; and a firm
in Colorado (US) now does part of the development work. In this case, Ed was making
decisions in the Entrepreneur role developing a new product by applying technology
(Technology sector of the environment).
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Long distance telecommunications reseller
Frank is CEO of the second largest long distance telecommunications reseller in
Canada. When the firm was first formed in 1990, sales for that year were $6 million; in
1992, sales for the first quarter exceeded $10 million, and Frank expects annual sales to
exceed $40 million. The firm now employs 47 persons, up from 28 when it started.
Frank is in his late thirties and has worked with Bell Canada and Unitel before joining
his present firm. He was appointed CEO about a year ago.
Scanning behaviour. Frank believes that the survival of his firm depends on a congenial
regulatory climate:
We operate in a highly regulated environment where the rules are
changing with a dramatic impact on our long-term survival and business
viability. We have to stay totally informed from a legal perspective. At
the same time the significance of these regulatory decisions go beyond the
regulatory: we have to take the information as a strategic tool for
developing markets and positioning ourselves vis-a-vis the competition.
We get a lot of ideas about creating new products and services in reading
how Bell files their applications and define their positions.
When making decisions about legal and regulatory issues, Frank takes in a lot of advice.
He consults the general counsel in New York head office, while in Canada he has a
lawyer who understands Canadian law very well. In describing how he uses
environmental information, Frank said that
sources are very important. Content is clearly important: is the
information the regulatory filing itself or somebody’s interpretation of the
filing? Have we used the source before? It is very important for me to
decide who should have the information, to pass on the information to
one of my directors. So I become the “focal point” of information coming
in. I have a VP who acts as the ideas person#–#I take the idea to him, and
he studies it to death to decide if there is indeed an opportunity for [the
firm].
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Incident F1. The first incident Frank described concerned Bell Canada’s response to the
entry of telecommunications resellers in the Canadian market. Frank said that the
telecommunications resale market was created in March 1989 when the CRTC17 decided
to allow the resale of high-speed digital bandwidth. Resellers could buy digital leased
lines, run them through multiplexing and switching equipment to create their own
brand of long-distance services. Shortly after this decision, Bell Canada introduced new,
significantly lower tariffs for WATS18 long distance services. According to Frank, “Bell
was locking us into long-term leases on high-speed digital leased lines, and then cutting
our margins by applying to reduce WATS rates which we cannot resell but have to
compete against.” Bell filed the WATS rate reduction in April 1991 with the CRTC,
which then made the filing publicly known. Frank’s firm proceeded to petition and
appeal the filing, and asked CRTC for a public hearing, which it agreed to. Frank’s first
source of information about Bell’s rates filing was thus the CRTC. Additional
information and analysis came from Frank’s contacts at Unitel, a customer company
that he used to work for. As a result of Bell’s rates filing, Frank decided to re-design the
firm’s pricing structure: to move from a pricing structure based on WATS zones to one
that is based on telephone Area Codes. This gave greater flexibility in service-price
offerings, and customers could compute their savings more clearly. Frank recalled that
“we started using this rate structure in the summer of 1991 – we were the first to do
this, we had some success, and since then, two of our competitors have copied our
approach.” When the CRTC finally approved Bell’s new rates in March 1992 (eleven
months later), Frank’s competitive rate structure was already in place, and he could
adjust rates accordingly in less than a week in order to match Bell’s new prices. In this
incident, Frank was making decisions in the Disturbance Handler role, responding to
challenges in the Regulatory sector of the environment.
Incident F2. The second incident Frank described concerned a draft parliamentary bill
on a new telecommunications policy for Canada. When the bill (Bill C-62) was first
released, Frank received a copy of the classified proposed legislation from the
government. Together with his legal counsel, Frank “analysed the document with a
17Canadian
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fine tooth comb, and once again proactively went back to the government to seek
clarifications.” In particular, Frank wanted to clarify the definitions of common carrier
and foreign-ownership. Foreign ownership was an issue because Frank’s firm is a
Canadian subsidiary of a US corporation. The proposed legislation specifies that a
common carrier cannot be more than 20 percent foreign-owned. The CRTC had ruled
earlier not to regard resellers as common carriers because they do not own or operate
telecommunications facilities. However in the new bill, the definition of common
carriers is loose enough so that resellers may be interpreted as common carriers, and
because Frank’s firm is more than 20 percent foreign-owned it may not be allowed to
operate in Canada. Frank summarized it thus:
So this is a situation where the Government has sent me the information,
the proposed bill, a synopsis of the legislation. We’ve looked at the bill,
we analysed it. We’ve attended seminars to discuss the bill, including
seminars by Bell legal people who say that resellers are common carriers
that are more than 20 percent foreign-owned. In fact, all the top five
resellers in Canada have foreign ownership much in excess of that figure.
We see this as an attempt by Bell to get rid of the resale industry.
After studying the proposed bill, Frank’s firm got together with other resellers to “finetune their interpretations and send comments back to the government. A great deal of
time, energy and money was spent on the regulatory process, because the continued
success of the resale business depends on a supportive regulatory environment.” The
resellers also belong to an association, the Competitive Telecommunications
Association, through which they collectively submit positions and petitions to the CRTC
and directly to the government. In this incident, Frank was acting in the Negotiator
role, submitting interpretations and petitions in response to proposed government
legislation (Regulatory sector of the environment).
Switching equipment manufacturer

18Wide
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George is CEO of a firm that designs and manufactures multiplexing and switching
equipment for common carriers, interexchange carriers, and data distributors. The firm
reports annual sales of $29 million, and employs 60 persons. George is 39 years old and
has been CEO of the firm for three years.
Scanning behaviour. George characterises the way that he scans the environment as
follows:
We like to see or recognize a trend coming, and then solicit more
information by talking to the field managers, our customers, the parent
company. We blend data from multiple sources and go through a process
of review and rationalization together with the manager group here. . . .
The fact is that in Canada, we have basically fifteen major accounts in the
telecommunications industry – essentially the common carrier members
of Telecom Canada19 – and so we are very sensitive to information that
they provide about competitive threats, new technology, new services
deployment, regulatory environment, and so on. We use this information
to continually update our business operating plan.
Each major account is assigned to one account manager who has detailed information
about the services the customer is providing, the technology used, future plans, and so
on. George noted that “In fact, we have come to a point that we will know what is
happening in these companies before their parent association [Telecom Canada] does in
Ottawa. We exchange information between the account managers using our office
automation system, and then we develop a consolidated perspective of a new trend
coming.” George identified a number of critical information sources:
In using information, I guess it would boil down to information for
immediate action, for tactical use, and for strategic use. The most critical
information sources would be the economic reports from the banks; The
Globe and Mail is good, especially for immediate to tactical information;
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business periodicals such as Networks, Canadian Data Systems, and
Telecom News give me information about new technologies that might
be tactical or strategic; and publications from the associations – Alliance
for Communication Technologies, and CIPS20 – give me information from
the customer perspective. Information from the customers are also
important, and this information could range from immediate action to
strategic. For myself, actual contact with a customer is one of the sources
with the most impact.
Incident G1. The first incident that George described concerned his plan to improve his
firm’s organizational effectiveness. Over a period of eight months, George had been
looking for the best method to do this. It was during this time that he came across
information about Process Management (PM), and he became so interested in PM that
he attended a seminar in Phoenix, Arizona to better understand its content. After the
seminar, George collected data on productivity in his firm and focused his attention on
possible process improvements. He then developed a short presentation on PM which
was made to his management staff in Canada, and to the US corporate headquarters.
Following that presentation, George launched a training programme on PM and
targeted two internal processes for review. George and his management team are now
working through these two processes. George remembered that he first read about
PM in an article in Fortune magazine. He had also been tracking journals like Harvard
Business Review, BusinessWeek, and Newsweek. George observed that because of
depressed economic conditions, there was a growing number of articles on
organizational improvement using concepts like high-performance team building,
empowerment, total quality management, and so on. George’s interest in PM was
reinforced by another article on the topic that appeared in a more recent issue of
Fortune. George explained that his “reason for choosing PM is that we are a very
action-oriented company and we want quick returns on the things we undertake.”
Information about the seminar on PM came from the Vice President of Human
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Resources in corporate headquarters. For his subsequent presentation to management,
George used excerpts from the seminar, bought a book on the subject, and also used
articles from periodicals that he had collected over the past eight months. In this
incident, George was acting in the Entrepreneur role, introducing an organizational
improvement project based on a relatively new technique (Technology sector of the
environment).
Incident G2. The second incident George described concerned news about an imminent
economic downturn. George recalled that in mid-1990, he started reading about signs
of an economic downturn in a number of sources: “We subscribe to a couple of banks’
economic reports – Bank of Nova Scotia, Royal Bank – in which we read forecasts about
the downturn. We also read newspapers including The Financial Post and The Globe
and Mail. Finally, we get reports from the associations that we participate in: the
CBTA21, the City of Mississauga Economic Development group of which I am a
director, and CIPS. We monitored the information from those sources and built the
information into our strategic planning.” George remembered predicting that the
economic downturn would start in 1990 and extend to 1991. This was an “anomaly
then because the firm was doing so well in the first half of 1990. However, in June 1990
business suddenly fell by more than half. The firm started conserving cash, spending
less, and introducing new marketing programmes for 1991.” The upshot was that the
impact of the recession lasted from July 1990 to May 1991 – “as quickly as we went into
the recession, we came out of it just as quickly.” Receiving information from external
sources about the economic downturn enabled George to start reacting to and planning
for the recession. George felt that the information from multiple sources was so
compelling he had to start making adjustments. George made these observations
about his sources:
Among the sources I mentioned, the banks’ economic reports were the
initial drivers: I used them most intensively. They were fairly accurate.
Their performance track record was good; for example, their forecasts on
the dollar and foreign exchange were right on the nose. They were also
21Canadian
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quoted in The Financial Times, The Globe and Mail. We also collected
additional data by talking to our customers – our fifteen major customers
– about how the economic downturn would affect their businesses. We
also used market information that came down from our US parent.
In this incident, George was making decisions mainly in the Resource Allocator role,
responding to news in the Economic sector of the environment.

Data network services vendor
Harry is CEO of a firm providing packet-switched data network services through
fourteen nodes in major cities across Canada, with international access to hundreds of
cities worldwide. The firm has annual sales of $8 million and employs 10 persons.
Harry has been CEO for two years, and joined the firm six years ago. He has a
bachelor’s degree in electronics engineering.
Scanning behaviour. Harry said that most of his external information is obtained by
reading the national newspaper: “In hindsight, most of my information comes from
The Globe and Mail: it’s something I read every morning almost without exception.
Generally, I trust the information appearing in The Globe and Mail. . . . The Globe and
Mail is a very typical source that I use, particularly about government regulation, as
well as to get business news about our customer companies. ” Other sources that
Harry mentioned included internal newsletters and press clipping compilations from
the US and UK parent companies, trade magazines, and telephone calls from business
associates. Harry characterises his way of using environmental information in this way:
I tend to skim over information, to develop impressions about trends, to
develop a feeling for the situation. For example, I read in The Globe and
Mail today that the Canadian dollar is diving. This is bad news for [us]
because our cost is in US dollars or UK sterling while our revenue is in
Canadian dollars. However, reading that one article doesn’t make me go
out to do something. Instead, it sticks in my mind so that whenever I
have to make a decision about currency, that decision would have been
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different if I hadn’t read that article. . . . I tend to use information to build
up an image of the trends or a feeling of where things are going. I often
cannot use the information I get directly. For example, I may read that
the video conferencing market is estimated to be worth $40M next year,
that is useful information as it stands, but what I really need to know is the
pricing strategy that would get me say 25 percent of that market. I get
my information ‘passively,’ and the chance of getting information that I
need right now is small.
Incident H1. The first incident that Harry described concerned the expansion of the
firm’s data network in Canada. When the firm first started in 1986, it installed
equipment in Halifax and Winnipeg but the provincial telephone companies there had
refused to provide interconnection, thus denying its customers dial-up access to the
data network. Since dial-up access made up over 90 percent of the business, this meant
that the firm’s market was limited to Ontario, Quebec and British Columbia. Harry
then explained:
The instance I’m thinking of was a report in The Globe and Mail which
stated that Manitoba Telephone System was opening its doors, effectively
allowing businesses like [ours] to operate. This was quite significant
because we’ve been waiting for two years for this to happen. The report
explained the change in regulation and was about 12 column-inches long.
I carried the press clipping with me for two months, showing it to people,
and mentioning it on e-mail messages. The regulatory change allowed us
to install more new equipment in Winnipeg, and to offer new services.
Soon after this, the same sort of liberalization happened in Halifax. The
combined result was that we could now look at the whole country as our
market – we now have the whole country to work from. Once I had
information about the new developments in hand, I could now go to
headquarters and trigger the process of expanding our business here. I
used the information in writing business plans, in writing proposals, and
when setting up my business strategy – it was one more important piece
in the puzzle.
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In this incident, Harry was making decisions in the Entrepreneur role, responding to
liberalization in provincial regulatory policies (Regulatory sector of the environment).
Incident H2. The second incident that Harry related described how his firm came to
participate in a specialised trade exhibition on video conferencing. Harry’s firm had
been planning a move into a new business – video conferencing. In February 1992,
Harry learned about an exhibition on video conferencing to be held in mid-April by
Telecom Canada. It was a small, specialised exhibition that was not well publicized.
Telecom Canada did not inform Harry about the show because it was unaware that
Harry was interested in that market. Harry learned about the show in a letter from
one of his suppliers, which included a memorandum from Telecom Canada about the
exhibition. Having got the information, Harry decided to take part in the exhibition:
By making a commitment to exhibit in the show, a number of things have
now got to be done: getting the system together, designing the exhibits,
putting together product information, staffing the displays, and so on. So
that one piece of information [about the show] made all these happen.
Initially, head office in California jumped down my throat and said that
this should have been their decision rather than mine, but by then it was
too late! The decision to take part in the show was the catalyst for the
equipment to be built, tested and exhibited, all within the space of two
months or less. We got very, very good feedback in the show. It was the
first time that our equipment has been shown in Canada.
In this incident, Harry was making decisions in the Entrepreneur role, taking advantage
of an opportunity that revealed itself in the Customer sector of the environment.
The sixteen critical incidents presented above are summarized in Table 5.2 below which
shows for each incident, the information received, the environmental sector the
information concerns, the use of the information in a decisional role, and the sources.
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5.4

Analysis of Critical Incidents

In this section, we focus on the use of environmental information as related in the
critical incidents, in terms of the decisional roles in which information was employed
and the sources from which information came. The four decisional roles of
Entrepreneur, Resource Allocator, Disturbance Handler, and Negotiator are proposed
by Mintzberg (1973) and have been discussed earlier in this chapter as well as in
previous chapters. In the present study, the external business environment is broken
down into six sectors: Customer, Competition, Technological, Regulatory, Economic,
and Sociocultural sectors as proposed and applied by Daft, Sormunen and Parks (1988).
Interview respondents identified seven information sources in the incidents they
recalled: Customers; Business Associates; Government Sources; Newspapers, Journals,
and External Reports; Trade Associations; Internal Staff (including subordinate
managers and staff); and Electronic Information. In order to discern patterns and
linkages, the critical incidents are tabulated according to their information content,
environmental sectors, decisional roles, and information sources.

201

Incident

Information

A1

Merger of 2 major customers, creating
Canada’s largest brokerage.

A2

Deregulation of financial industry
allowing banks to compete.

Regulatory

Entrepreneur

•

B1

Use of digital video compression to
provide greater program flexibility.

Technology

Entrepreneur

• • • • •

B2

Assessment of competitors’ strengths
in the Canadian paging market.

Competition

Entrepreneur

• •

C1

Identification of a market for
smaller network routing systems.

Customer

Entrepreneur

•

C2

Firm's competitive position after
entry to generic markets.

Competition

Entrepreneur

•

D1

News that a manufacturer wished
to discontinue a product.

Competition

Negotiator

D2

Perception of an unfavourable
political climate in Canada.

Regulatory

Disturbance
Handler

E1

Identify component suppliers in
Shanghai, after a visit to PRC.

Competition

Negotiator

Technology

Entrepreneur

Regulatory

Disturbance
Handler

• •
• •

E2
F1

Customer expresses demand for a
new coaxial cable switch.
Bell Canada’s filing with CRTC to
lower long distance WATS rates.

F2

New parliamentary bill on national
telecommunications policy.

Regulatory

Negotiator

G1

Information on Process Management.

Technology

Entrepreneur

Economic

Resource
Allocator

Regulatory

Entrepreneur

Customer

Entrepreneur

G2

News about economic downturn.

H1

News about provincial telephone
companies allowing interconnection.

H2

Information about exhibition on
video conferencing systems.

Electronic Information

Internal Staff

•

Trade Associations

Disturbance
Handler

Newspapers, Journals

Customer

Government Sources

Decisional
Role

Business Associates

Environmental
Sector

Customers

Table 5.2. Summary of Critical Incidents

•

• •

•
•
•

•

•

•
•
•
•
• •

•

•
•
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In Figure 5.1 below, each critical incident is represented by a circle that is placed within a
matrix formed from the four decisional roles and six environmental sectors. Thus, each
circle relates two aspects of each critical incident: the decisional role the respondent was
acting in, and the environmental sector concerning which information was acquired and
used. Of the sixteen critical incidents, nine are associated with the Entrepreneur
decisional role. This number is much larger than the number of incidents reported in
the other decisional roles (three each in the Disturbance Handler and Negotiator
decisional roles, and one in the Resource Allocator decisional role). In other words, in
the majority of incidents recalled, respondents were deciding about ‘improvement
projects’ (Mintzberg 1973) such as introducing new products, and formulating market
strategies. These nine ‘Entrepreneur’ incidents are more or less evenly spread over
four environmental sectors: Customer, Competition, Technological, and Regulatory.
Looking over all sixteen incidents, we observe that none of them touches upon the
Sociocultural environmental sector, and only one incident concerns the Economic
sector.
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Sector
Customer

Competition

Technological

Regulatory

Economic

Sociocultural

Role
A2
B2

B1

Entrepreneur
C1

C2
E2
G1

H2

H1

Resource
Allocator
G2

A1
Disturbance
Handler

D2
F1

D1
Negotiator
E1
F2

Figure 5.1. Matrix of decisional roles and environmental sectors

In Figure 5.2 below, each critical incident is placed within a matrix formed from the four
decisional roles and seven information sources identified by interview respondents.
Thus, each circle relates two aspects of each critical incident: the decisional role in which
the respondent was acting, and the source from which information was acquired or
received. Where information came from a number of sources, an equivalent number of
incident circles are drawn, linked by a dashed line. Of the sixteen critical incidents, nine
involved acquiring or receiving information from multiple sources. Five incidents used
information from two sources, two incidents used three sources, one used four sources,
and another used five sources (Incident B1). More incidents cited the use of personal
sources than impersonal sources. Of the sixteen incidents, thirteen entailed information
from personal sources, with Business Associates and Customers being the most
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frequently cited personal sources. However, the matrix also shows that the use of
Newspapers, Journals, and External Reports as information sources is also important.
Among the sources identified, Newspapers, Journals, and External Reports is the
second most frequently cited, after Business Associates. In fact, among the six incidents
in which these sources play a part, three incidents use Newspapers, Journals, and
External Reports as their only source (Incidents A2, D2, H1). All three incidents
concerned developments in the Regulatory sector of the environment. We also
observe that Competitors are not identified as an information source in any incident.
Only one incident cited Electronic Information as a source, and this was by a respondent
who heads a firm supplying online information.
In Figure 5.3 below, each critical incident is placed within a matrix formed from the six
environmental sectors and seven information sources identified by interview
respondents. Thus, each circle relates two aspects of each critical incident: the
environmental sector concerning which information was acquired or received, and the
source from which information was acquired or received. Where information came
from a number of sources, an equivalent number of incident circles are drawn, linked
by a dashed line. The distribution of incidents in the matrix suggests that the personal
sources, Customers, Business Associates, and Internal Staff, provide information on
nearly every sector of the environment. Earlier we noted that Competitors are not
identified as sources in any of the reported incidents. We see now that respondents
obtain competition information indirectly through Business
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Source

Business
Associates

Customers

Subordinate
Staff

Role

Newspapers
Journals
External reports

Trade
Associations

Government
Sources

Electronic
Information

A2

Entrepreneur
C1

B1

B1

B2

B2

B1

B1

B2

B2

C2
E2

E2

G1

G1
H2

Resource
Allocator

B1

G2

H1

G2

G2

A1
Disturbance
Handler

A1
D2
F1
F2

F1
F2

F2

D1
Negotiator

E1

E1

Figure 5.2. Matrix of decisional roles and information sources

Associates, Trade Associations, Customers, and Internal Staff. Printed sources are
identified in six of the sixteen incidents. The distribution of incidents suggests that
Newspapers, Journals, and External Reports are important as sources of information on
the Technological, Regulatory, and Economic environmental sectors.
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Source
Business
Associates

Customers

Government
Sources

Sector

Newspapers
Journals
External reports

Trade
Associations

Electronic
Information

Internal
Staff

A1
Customer

A1
C1
H2
B2

C2
Competition

B2

B2

E1
B1
Technological

B2

D1
E1
B1

B1

B1

B1

E2

E2
G1

A2
Regulatory

F1

F1

F2

F2

G1

D2

F2
H1

Economic

G2

G2

G2

Sociocultural

Figure 5.3. Matrix of environmental sectors and information sources

In summary, our analysis of the critical incidents in terms of their decisional roles,
environmental sectors, and information sources, reveals the following:
(1)

In most of the incidents described, respondents were acting in the Entrepreneur
decisional role, initiating new products, projects, or policies.

(2)

In more than half of the incidents described, respondents used information
acquired or received from multiple sources. Furthermore, more incidents cited
the use of personal sources than impersonal sources. Nevertheless, the use of
printed sources was important in several incidents.

(3)

Customers, Business Associates, and Trade Associations, provided
environmental information on nearly every sector of the environment. Printed
sources like Newspapers, Journals, and External Reports provided information
on the Technological, Regulatory, and Economic sectors.
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5.5

Relative Importance of Accessibility and Quality

Before interviews were conducted, a preliminary analysis of the respondents’ answers
to the mail questionnaire revealed that perceived source quality has a greater influence
on frequency of using sources than perceived source accessibility. During interviews,
respondents were asked to explain why they feel that an information source’s relevance
and reliability (its ‘perceived quality’ attributes) are more important than its
accessibility. This section presents salient points of the respondents’ replies.
One respondent, Harry, attributed his preference for high quality information about
the environment to his view that the information is being used in ‘high-stakes’
situations:
I am not surprised if this means that I am prepared to put in a lot of work
to get the stuff I really trust. I would rather take something I know to be
accurate than take speculation that I would then have to cross-check. . . .
You have to pay a high price, whether in dollars or time, for high quality
information, but this is necessary because the stakes are so high, the risks
are so great. I think it is a false economy to just seek to minimize cost or
time and effort. It’s like saying because The Toronto Sun is available
everywhere and costs half as much as The Globe and Mail, why don’t I
use The Sun as my source of business news.22
Several respondents indicated that “accessibility is less of an issue here,” and that they
are prepared to put in additional effort to secure more relevant and reliable
information. Chris, the respondent who said he is a firm believer in ‘competitor
analysis,’ justified the two person-days he needs to allocate to collect information on
competitors from difficult-to-reach distributors by pointing to the need for accurate
information when evaluating competitors. Another respondent, George, used his

22As

an aside, another respondent (George) also used The Toronto Sun as an example in an almost

identical way.
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desire for accurate information to explain his engagement of expensive, external
consultants on a number of occasions. Ben explained the need to filter relevant
information from published sources in this way:
Remember that our key issue is reading a document and applying the
qualitative analysis. We read a lot here, from a variety of sources. There
is no shortage of information out there. How relevant is all this
information? It then becomes very critical to have a series of filters to
pick out from the huge number of possibilities, the opportunities that
make sense to our firm. The difficult thing is to pick out the relevant
information. Consequently the relevance of information from a source is
very important to me.
Ed tied his explanation to his reliance on personal sources whom he believed to be
knowledgeable:
Accessibility is less of an issue. You have to make the information that
you want accessible, you have to go for it. For example, the information
that we need may not be readily available. It is not a case of having a
computer, searching a database, or looking it up in the local library.
Basically what I need is not recorded in any shape or form. I get the
information I want only by asking the right questions of the right people,
people who have the knowledge we seek but who don’t get around to
publishing it. You have got to get that information by face-to-face
contact.
Two of the respondents remarked more than once in their interviews that much of the
external information that comes to them is simply “rumour.” Frank felt that “The
problem is that there are so many rumours, so much information on so much change,
that if you believed every rumour, you would be spinning like a top trying to think
what you should do.” Albert, who manages Canada’s second largest supplier of realtime financial information, had this to say about information in an online database:
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So much of the information we get to hear about is really just rumour.
For example, the Apollo23 newswire service, most of the information on
that service is based on rumours! Because there is so much information
out there, much of it rumours, it is very important for me to have reliable
information. I definitely prefer to get my information straight from the
horse’s mouth. . . . Access is not an issue for me, what I need is valid,
factual information.
A third respondent, Dan, decried the low quality of published information:
There is a lot of garbage written out there. We need to pick the best
sources. How do we pick the best? We use the law of averages, we pick
the proven sources, those with proven performance and track records.
George explains how he evaluates reliability by comparing information from a source
with other sources and with what he already knows:
If the information is easily accessible but the reliability is down, it doesn’t
mean anything to us. . . . I evaluate the reliability of a source in a few
ways: I would see if the information is quoted in other sources; who else
whom I know is using the same source; is the information consistent with
what I or my staff knows. I think there is a difference between quality
and reliability. A quality report can be one that provides a good snapshot
in time of a specific event. Reliability means more the consistency of a
number of such [quality] reports. Consistency therefore refers to both
consistency over time and consistency with information from other
sources.
In a similar vein, Frank believes in developing his own dependable sources:
“. . . you really need to develop your sources of information. You develop sources
based on your knowledge of the industry and of the source. I would assess the
reliability of a source using common acquaintances, the validity of their previous
23Name

is fictitious.
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information, knowledge about their backgrounds and their ability to obtain
information, and so on . . . all through my informal network.”
In summary, we find that interview respondents are unanimous in voicing a preference
for sources that they believe supply high-quality information that is more relevant and
reliable, over sources that are simply easy to access. Every interview respondent
indicated that he is willing to put in additional time and effort to obtain or seek out
information that he believes to be more relevant and reliable. In contrast, they perceive
the accessibility of information sources to be “less of an issue.” Three of the
respondents felt that there is too much external information that is just “rumour” or
even “garbage.” One respondent explained that because environmental information is
used in decisions in which “the stakes are so high, the risks are so great,” it becomes
necessary to have accurate, reliable information to work from.

5.6

Role and Use of the Company Library

Among the eight interview respondents, four had indicated in their questionnaires that
there was a library in their firms. We asked these four to describe how they make use
of their internal libraries. For the other respondents, we asked them if they saw a role
for a company library in their firms.
Ben, who manages the cable television and paging firm, reported a relatively high
frequency of using the company library (‘at least once a month’) in the questionnaire.
He explains his use of the company library as follows:
One of our key sources of information is the written word – we spend a
lot of time assessing literature. There are several reasons for this. We are
a technology-oriented company, the market is technology driven. The
technology itself is changing at a great speed. Furthermore, we are a
relatively small firm – we don’t have the 9,000 engineers that NEC hires
for instance. Our response is therefore to use the printed word to keep up
with the rapid rate of technical change. Every department head reads two
to twelve journals. Interesting articles are selected and re-directed to
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other managers. These are accompanied by executive summaries which
describe in two to three paragraphs why the content is important and
should be read. Given this kind of scenario, the company library becomes
important and frequently used.
Another respondent, Dan, who heads his own firm manufacturing network analysis
and testing products, also reported using his company library ‘at least once a month.’
During the interview, he elaborated:
The main way that I use my company library is to read books from the
collection. Examples of authors I read include Tom Peters, Michael Porter,
Peter Drucker, John Sculley, . . . The main value of reading books is to
create stimulation of thought. Books by academics tend to be broad, they
are helpful in giving general information about what the market looks
like and the general waves of change, but they need to be brought into
context, and they are limited when it comes to information about
managing the actual product development process. When it comes closer
to product idea implementation, market sources will have to be consulted.
Chris’s firm supplies data communications equipment and integration services for localand wide-area networks. He believes that for his firm, a technical library would be
useful, and plans to set up one in the near future:
Although we do not have a company library, we do have a technical
library. This is an informal, amateurish library where we keep technical
publications, course materials, and prospectuses for our development
staff. One of our development managers wants to start a proper library,
and we will provide space for a company library when we relocate in a
few months’ time. Personally, I see a role for a company library,
especially a technical library that provides reference materials and saves
the time of our engineering staff.
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Harry, who manages a data network services firm, also recognizes a useful role for a
company library, and has recently formed one:
We have recently set up a very informal library. Every piece of
information that I see which is worth keeping goes into that library. It is a
collection of trade journals, internal magazines, fax articles from the UK,
information on competitors, and so on. These materials are maintained
by one of my assistants. Yes I do see an important role for a company
library. Every publication that comes in is circulated to all the executives,
so that each executive can choose what to read, and the final resting place
for these publications is the library.
George’s firm is a Canadian subsidiary of a US-based corporation that designs and
manufactures switching equipment. He does not perceive a role for a library, mainly
because he feels that his firm is relatively small.
We do not have a formal company library; we have a hodge-podge
collection of periodicals and reports that are kept on shelves – I wouldn’t
call it a library. I don’t see a role for a company library here in Canada. I
wish we had a central point of coordination when it comes to information
about the market, but this should be set up at the corporate headquarters.
With a total size of $220M, we are still a relatively small corporation.
In the absence of a company library, this is how George and his managers cope:
When we get a consultant’s report, we would send a copy to HQ, together
with a summary and highlights. The consultant reports and Datapro
reports are usually kept by the Manager of Marketing and Business
Development. Periodicals like Harvard Business Review and Fortune
which I subscribe to personally, I keep myself. The other managers also
subscribe to their own periodicals. However, when we see something of
interest or that may be applicable, we make photocopies and circulate
them around.
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Frank’s firm resells long distance telecommunications services. Although a formal
library does not exist in his firm, Frank said that the firm has ‘the essence’ of a library in
the way that publications and reports are circulated and filed:
Presently we do not have a company library. I do see a role for one. Our
director of network planning, she keeps a collection of publications on Bell
Canada and Unitel tariffs, traffic engineering and network planning
manuals, telecom databases, area codes, NNXs, and all sorts of industry
information. We subscribe to a number of telecom and related journals.
Instead of a physical library, a lot of these are being circulated and filed
away for future reference. We therefore have the essence of a library.
Important magazines include Telecommunication, Teleconnect, TeleManagement, Network Letter, . . . We also belong to the Canadian
Business Telecommunications Alliance which publishes newsletters,
directories, etc. Publications are an important source of information.
Ed’s firm manufactures telecommunications components and devices. He does not see
a role for a company library because he feels that engineers would prefer to use their
own private collections:
In my view, a centralized company library – usually set up by the
accounting department – does not understand the psychology of its users:
the technologists, the engineers, the physicists. These people behave like
‘competitive squirrels.’ They prefer to use their own private collections of
materials, their own private libraries, and they like to have a personal
copy of what they want. . . . Personally as the CEO, I do not consider a
company library to be useful.
In summary, two respondents use their company libraries relatively frequently to
“keep up with the rapid rate of technical change,” and for the “stimulation of thought.”
A third respondent will soon set up a technical library “that provides reference
materials and saves the time of our engineering staff.” There seems to be a limited
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view of the function of a company library. One respondent, after saying that he saw an
important role for a company library, added that the library would be a “final resting
place” for publications that would be maintained by his assistant. Another respondent
felt that his firm already had the “essence of a library” in that publications and
documents are being “circulated and filed away for future reference.” Two
respondents saw no role for a company library at all – one said this is because his firm is
small, while another said he believed his engineers prefer to use their own private
collections. No one mentioned the need for an information professional nor seemed
aware of the services such an individual could provide.

5.7

Use of Online Databases

Among the eight interview respondents, three had indicated a relatively high usage of
online electronic information services in their questionnaires. One of them heads a firm
that supplies online information, while another manages a firm that provides data
network services. The third respondent had, since answering the questionnaire,
cancelled subscriptions to online database services.
Harry’s firm provides packet-switched data network services between nodes across
Canada and worldwide. Harry uses electronic information services every day to keep
himself informed about his customers and competitors.
I get a lot of information electronically, from two sources: the internal email system, and an in-house product for accessing newswire services. I
use that product to scan the newswires: I enter my own keywords,
typically the names of customers, competitors, my own firm, and the
product would automatically retrieve relevant articles from services such
as AP, UPI, and Reuters. These articles are sent to me via e-mail, which I
would check every night. This method has worked very well for me.
Harry attributes his frequent use of online information to his familiarity with personal
computers, his being in the electronic information business, and the availability of an inhouse front-end system that automates information retrieval:
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First, I am personally comfortable in the world of personal computers –
sitting in front of the PC and getting information electronically. I am
trained as an electronics engineer. Second, we are in the business of
electronic information delivery. Electronic information from the
newswires, the system that I use most, almost exclusively, is the product
that we sell in the US. The product requires very little effort on my part: it
automatically retrieves information based on the keywords that I supply.
He believes that for online databases to become more commonly used by CEOs, they
have to become easier to use:
I find online databases too complex to use. When I was working in
McDonnell-Douglas, the Dialog service was available through a
professional librarian but I never made use of it even then. The opposite
is true for the newswire scanning product that I use, where everything is
done automatically for me. I think CEOs recognize the need for accurate
information, but they are not getting it from online databases because
they don’t think it is worth the effort to do so. Therefore you need to
reduce the effort, for example to provide a very simple, intuitive interface.
I don’t think cost is a obstacle. In many cases, the CEO may not do the
search himself, but delegate the task to a staff member.
Albert heads a firm supplying online information to the financial industry. Not
surprisingly, he uses online databases frequently. He feels that more top managers
would use online information services if they could filter and prioritize information.
I use electronic information services a lot understandably because this is
the business I am in. I believe electronic information services is the way to
go for the future . . . in the long run. However, CEOs are already faced
with so much information out there, so there is a need for these services
to filter the information that is coming in, and to tailor it according to their
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priorities. This has to happen for electronic information services to
become more widely used by the top executives.
Chris’s firm supplies data communications equipment and integration services. He has
recently cancelled his firm’s subscriptions to online databases and market research
reports. Chris now prefers to gather his own information through ‘competitor
analysis.’
We have recently discontinued the use of public databases. We did a costbenefit assessment, and found that the information in the databases was
too general, and that the cost was just outrageous relative to the value.
We have cancelled subscriptions, with one exception – there is still one
online database being used, but I cannot remember which one it is. We
have a sophisticated in-house messaging system which we take advantage
of to pass information around. We also discontinued our purchase of
market research reports from Datapro and Dataquest. It was not because
they were not being used: there was an employee who used these sources
very regularly for all kinds of information, without a proper focus. Here
again when we recently evaluated these sources, we found that they were
expensive, and that their information was very general. At the same time,
we have used in parallel for about the past year or so the concept of going
right to the horse’s mouth for the information we need.
In summary, two interview respondents indicated frequent use of online databases –
both were in the business of providing online information and information services.
Three main reasons were given for the low usage of online databases. First, online
database services are too complex to use, requiring substantial time and effort from
CEOs to learn to use them. Second, information in online databases is thought to be
too general to be useful. Third, online databases are too expensive. One respondent
who recently discontinued the use of online databases recalled that after a cost-benefit
assessment they found that “the cost was just outrageous relative to the value.” Two
respondents suggested ways of improving online services that would promote
executive usage: one said these services could filter incoming information, and tailor it
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according to the executive user’s priorities; another said that the learning effort needs to
be reduced by for example, providing a very intuitive interface.

5.8

Summary of Personal Interviews

From our presentation of the interviews, we discern a number of recurrent motifs that
seem to characterise the scanning behaviour of interview respondents.
Respondents acquire or receive environmental information from multiple, complementary
sources. For the majority of critical incidents reported, information had been acquired
or received from between two and as many as five sources. The sources used include
both personal and impersonal sources, which may be internal or external to the firm.
Although the importance of personal sources such as Customers, Business Associates,
and Internal Staff is clearly evident in most of the incidents, the contribution of printed
sources such as Newspapers, Journals, and External Reports is also manifest. One
respondent (Ben), when asked to identify his most critical sources, replied that it was
difficult to say which sources are more important. In both incidents that he described,
information from various sources, including the R&D staff, suppliers, marketing staff,
industry association, and regulators, had to come together for the decisions to be made.
In addition, he does a great deal of reading of newspapers and journals, looking for
information about innovative applications of paging and broadcasting technology in
other countries. Another respondent (George) spoke of blending data from multiple
sources, so as “to see or recognize a trend coming,” and then solicit more information
from additional sources. In both incidents he described, information came initially from
impersonal, printed sources (economic reports from banks, and Fortune magazine).
Respondents rely to a great extent on personal sources for environmental information. Of the
sixteen critical incidents reported, thirteen involved information from personal sources.
In four cases among the thirteen, the personal source was the sole source of the
information that led to decision making. The most often cited personal sources are
Business Associates, Customers, and Internal Staff, which includes both subordinate
managers and subordinate staff. One respondent (Chris) carries out competitor
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analysis by delegating staff to talk directly to distributors of competitors’ products.
When he wanted to determine the competitive position of his firm, he obtained
information through “a lot of conversations with customers, both the existing and
potential customers . . . ” He had recently discontinued subscriptions to online
databases and market research reports, partly to save money, but mainly because he
now preferred “going right to the horse’s mouth for the information we need.”
Another respondent (George) concentrates on his fifteen major customers, and is “very
sensitive to information that they provide about competitive threats, new technology,
new services deployment, regulatory environment, and so on.” Each of the major
customers is assigned to one account manager who has detailed information about his
or her customer. At a personal level, the respondent said that “actual contact with a
customer is one of the sources with the most impact.”
Impersonal or printed sources play an important part in keeping respondents informed about the
environment. Five of the eight interview respondents recalled critical incidents in which
printed sources were instrumental in their decision making. One respondent (Albert)
described two instances in which information was first obtained from an online
newswire, and from newspapers. Another respondent (Chris) called himself an “avid
reader” who goes through seven newspapers and journals regularly, one from cover to
cover. A third respondent (Frank) described two incidents in which he spent a great
deal of time and energy in studying and interpreting regulatory documents and a draft
parliamentary bill. He also said that he was able to “get a lot of ideas about creating
new products and services in reading how Bell files their applications and defines their
positions.” We have already mentioned that another respondent (George) used
information first obtained from banks’ economic reports and Fortune magazine in the
incidents he described. Finally, a fifth respondent (Harry) made clear his use of The
Globe and Mail as a primary source: “In hindsight, most of my information comes from
The Globe and Mail, it’s something I read every morning almost without exception.
Generally, I trust the information appearing in The Globe and Mail. . . The Globe and
Mail is a very typical source that I use, particularly about government regulation, as
well as to get business news about our customer companies. ”
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When respondents use an information source, the quality of its information is a more important
factor than the accessibility of the source. Every interview respondent expressed a
preference for using sources perceived to be of higher quality over sources that are just
accessible. The following remark by one respondent (Harry) is representative of the
general sentiment: “You have to pay a high price, whether in dollars or time, for high
quality information, but this is necessary because the stakes are so high, the risks are so
great. I think it is a false economy to just seek to minimize cost or time and effort.”
Three respondents said in more or less the same words that “accessibility is less of an
issue” when they use information sources in environmental scanning. Two broad
reasons emerge from the interviews. Three respondents felt that there is too much
external information that is just “rumour” or even “garbage,” so that they have to
depend on knowledgeable, reliable sources. Another respondent (Harry) felt that, as
noted above, environmental information is used to make high-stake, high-risk
decisions, so that accurate, reliable information becomes necessary.
Respondents use environmental information mainly in the Entrepreneur decisional role. Six of
the eight interview respondents recalled critical incidents in which they were acting in
the Entrepreneur decisional role: nine of the sixteen incidents led to decision making in
the Entrepreneur role. Five respondents indicated environmental information was
used in ways that were strategic to the firm. Two respondents (Albert and Frank)
described how information about a change in the external environment led to
fundamental redesigns of the pricing structure of their services that enabled them to
retain their market positions. Another respondent (Ben) said that he had formed a
strategic planning committee whose main task is to evaluate environmental
information about potential opportunities for the firm. The committee consists of a fulltime head, the respondent, the chief operating officer, and another departmental head.
A fourth respondent (Chris) used environmental information to decide to shift the firm
from being a niche player to being a supplier of ‘generic’ products. Finally, one
respondent (George) said that information from banks, customers and other sources
was actively monitored and “built into” the firm’s strategic planning. Information from
the environment does not always lead to strategic decision making. One respondent
(Harry) characterised his scanning behaviour as “to develop impressions about trends,
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to develop a feeling for the situation. . . . I tend to use information to build up an image
of the trends or a feeling of where things are going.” Another respondent (Ben) said
that much of his reading was aimed at scouting for creative ideas on how information
technologies are being used in other countries. He described the process as “the
evolution of an idea, . . . The most critical thing is getting the thought process started
and visualizing a good idea.” Thus, environmental information may be used to
generate new ideas or to develop an instinctive feel for trends in the business
environment.
Respondents circulate and share incoming environmental information, and process this
information together with other managers. One respondent (Frank) saw himself as the
“focal point” of information coming into the firm, and that it is up him “to decide who
should have the information, to pass on the information to one of my directors.”
Another respondent (Chris), who reads keenly, circulates a “tremendous amount of
information from what [he] reads.” He circulates critical information after underlining
the important parts and adding his own covering notes. He directs information to
specific individuals who will find the information relevant. A third respondent
(George), who keeps a close watch of his fifteen major customers, makes heavy use of
an office automation system with electronic mail facilities that allow him and his account
managers to exchange information and to “develop a consolidated perspective of a new
trend coming.” He is proud of the system and said that “we have come to a point that
we will know what is happening in these companies before their parent association
does in Ottawa.” At a general level, many respondents indicated that they regularly
discuss and evaluate environmental information with their managers or staff. One
respondent (Dan) said that he tends to get excited about a new idea, and would then
want to temper his excitement by discussing it with his managers or directors, “people
who can come around and say ‘Great idea, but . . . ’” Another respondent (Frank)
identifies a vice president as his ‘ideas person’ – “I take the idea to him, and he studies it
to death to decide if there is indeed an opportunity for [the firm].” Finally, one
respondent (George) characterised his scanning behaviour as regularly going through
“a process of review and rationalization together with the manager group here” in
order to “continually update our business operating plan.”
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Respondents use the company library in a limited way. Four of the eight interview
respondents indicated that there was a company library in their firms. Two of them use
the company library relatively frequently: one reads to keep abreast of technology
(Ben), and another reads to get ideas about management practice (Dan). A third
respondent (Chris) said he will set up a technical library soon in order to save the time
of his engineering staff in looking for reference materials. Two respondents (George,
Ed) did not see a role for a company – one said this is due to his firm’s small size, the
other believed that engineers prefer to use their own private collections. Overall, there
is a limited view of the role and services of a company library – no one mentioned the
need for an information professional, and no one seemed aware of the services such an
individual could provide.
Few respondents use online databases. Two of the eight interview respondents who
indicated frequent use of online databases were in the business of providing online
information and network services. Both use online databases to search for information
about their customers and competitors. A third respondent (Chris) recently cancelled
his online database subscriptions because he thought that “the cost was just outrageous
relative to the value.” Other reasons for not using online databases were that they
were too complicated to use, and that information in online databases was too general
to be useful.
In summary, interview respondents acquire or receive environmental information
from multiple, complementary sources. They rely to a great extent on personal
sources, although impersonal or published sources are also important. When they use
a source, the perceived quality of its information is a more important factor than its
perceived accessibility. They use environmental information mainly in the
Entrepreneur decisional role. In using environmental information, they circulate and
share incoming information, and process it together with other managers. They have a
restricted view of the role and services of a company library, and the few respondents
who do use a company library do so in limited ways. Only two respondents use online
databases, and both of them are in the online business.
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CHAPTER 6
DISCUSSION OF RESULTS
For the purpose of discussion, we focus on results of the mail questionnaire and
personal interviews that amplify past research, provide new insights, or contradict
expectations. Specifically, we interpret the following findings:
(1)

Chief executives in this study perceive the Technological, Customer, and
Competition environmental sectors to have the highest Perceived Strategic
Uncertainty.

(2)

Chief executives who perceive an environmental sector to be of higher Perceived
Strategic Uncertainty tend to do a greater Amount of Scanning of that sector.

(3)

Chief executives use personal sources more frequently than impersonal sources
in both scanning and decision making.

(4)

Impersonal sources, especially printed sources, are important sources of
environmental information for the chief executives.

(5)

Chief executives use environmental information from internal sources more
frequently than external sources when making decisions.

(6)

Use of an information source is explained to a greater extent by Perceived Source
Quality than Perceived Source Accessibility.

(7)

Chief executives who perceive higher Perceived Environmental Uncertainty tend
to scan using sources in all categories more frequently, but tend to make
decisions using internal sources more frequently.

(8)

Chief executives use environmental information frequently in all their decisional
roles.

The following sections discuss each of these findings.
6.1

Perception of Environmental Sectors

(1)

Chief executives in this study perceive the Technological, Customer, and Competition
environmental sectors to have the highest Perceived Strategic Uncertainty.

Respondents indicated that as a group, they perceive the Technological sector to have
the highest Perceived Strategic Uncertainty, followed by the Customer and
Competition sectors. The questionnaire data (Table 4.5) show that although the
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perceived importance of the Technological sector is the second highest, this is combined
with the largest perceived variability and complexity values so that the Technological
sector becomes the most ‘strategically uncertain.’ In terms of perceived importance, the
Customer sector is viewed as the most important, followed by the Technological,
Regulatory, and Competition sectors, in that order. However, the perceived variability
and complexity values of these sectors are substantially lower than those of the
Technological sector.
Our review of past research on scanning summarized that most studies found the
market and competitor sectors to be of greatest concern to executives. In this study,
the perceived importance of the Customer sector, and the high Perceived Strategic
Uncertainty of the Customer and Competition sectors, are consistent with past
research. At the same time, the Technological sector is viewed as being very important,
as well as being the most variable and complex. Most of the past scanning studies
selected firms in the manufacturing or financial services sectors, or else sampled firms
from lists such as the ‘Fortune 500.’ We did not find any study that concentrated on
chief executives in the telecommunications industry. We suggest that the ‘high-tech’
character of the telecommunications industry, in which technological innovation
proceeds at a rapid pace, and in which technological advancements can radically alter
products and services that constitute the market, helps to explain why chief executives
in this industry perceive the Technological environmental sector to have the highest
strategic uncertainty. Among the eight interview respondents, four described a total of
eight critical incidents in which technology was an important component. One
interview respondent, who heads Canada’s largest private paging firm, describes the
paging market thus:
The evolution of paging is driven by technology: capacity is expanding,
size is getting smaller, and cost is falling. . . . There are certain types of
decisions in which I would use environmental information more
frequently. When it comes to a decision involving new technology, I
would scan the horizon much more closely. I would want to answer the
question: Has this technology been used anywhere else in any shape or
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form, not necessarily in the way that we are thinking of? We would tend
to look externally much more frequently on a technical issue.

6.2

Influence of Perceived Strategic Uncertainty on Amount of Scanning

(2)

Chief executives who perceive an environmental sector to be of higher Perceived
Strategic Uncertainty tend to do a greater Amount of Scanning of that sector.

Analysis of the questionnaire data shows that there is a positive correlation between
respondents’ Perceived Strategic Uncertainty of each sector and the Amount of
Scanning of that sector. Amount of Scanning is gauged by two measures: frequency of
information about a sector coming to the chief executive’s attention, and the executive’s
level of interest in keeping informed about a sector. With either measure of scanning,
the strengths of the associations between Perceived Strategic Uncertainty and Amount
of Scanning for all six environmental sectors are moderate to strong, and are
statistically significant. This finding is interpreted as follows. An executive perceives an
environmental sector to be uncertain when information is lacking about that sector.
Perceived Strategic Uncertainty is higher for a sector that is strategic to the firm (Daft,
Sormunen and Parks 1988), and for a sector that is characterised by great variability and
complexity (Duncan 1972). This study finds that the chief executive who perceives an
environmental sector to be more strategic, variable, and complex tends to scan that
sector more. For a sector that is perceived to be strategic, the executive feels a need to
be well-informed about trends and developments in that sector which may affect the
firm in some fundamental way. Furthermore, for a sector perceived to be changing at
a rapid pace and in which many different factors have to be taken into account, the
executive feels a need for more information in order to keep up-to-date with the latest
developments and to understand cause and effect links underlying changes in that
sector. In sum, our analysis suggests that it is the combined effect of an environmental
sector’s strategic importance, variability and complexity that influences the amount of
scanning in that sector.
As in the present study, Daft, Sormunen and Parks (1988) and Boyd (1989) both found a
positive association between Perceived Strategic Uncertainty and frequency of
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scanning. The former study obtained a mean correlation coefficient of .58 for a sample
of 50 chief executives of various manufacturing firms located in Texas, USA, while the
latter obtained .53 for his sample of 72 top- and mid-level executives in nine different
industries. Data in the present study reveal a mean correlation coefficient of .44
between Perceived Strategic Uncertainty and Amount of Scanning for our sample of
Canadian telecommunications CEOs. While the two earlier studies employed
frequency of scanning as the dependent variable, this study measures amount of
scanning by the frequency of information coming to the executive’s attention, and the
executive’s level of interest in keeping informed about the environment. Both these
measures were applied by Hambrick (1979) and validated by Farh, Hoffman and
Hegarty (1984).

6.3

Use of Personal Sources

(3)

Chief executives use personal sources more frequently than impersonal sources in both
scanning and decision making.

Table 6.1 below shows the most frequently used sources in scanning and decision
making, as reported by respondents in the mail questionnaire survey. Among the five
most used sources for scanning, three are personal sources (Subordinate managers;
Subordinate staff; Customers). Among the five most used sources for decision making,
four are personal sources (Customers; Subordinate managers; Superiors, board
members; Subordinate staff).
Table 6.1. Most Frequently Used Sources in Environmental Scanning and Decision Making
Most Frequently Used Sources in
Environmental Scanning
Source
Mean Frequency
Newspapers, periodicals
5.22
Subordinate managers
5.07
Subordinate staff
4.73
Broadcast media
4.51
Customers
4.48

Most Frequently Used Sources in
Decision Making
Source
Mean Frequency
Customers
4.31
Subordinate managers
4.29
Superiors, board members
3.97
Subordinate staff
3.94
Internal reports, studies
3.75

Furthermore, all personal sources taken together as a category is used significantly
more frequently than the impersonal source category in both scanning and decision
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making. Interview data indicate clearly the reliance on personal sources for
environmental information. Thirteen of the sixteen critical incidents described involved
information from personal sources. In four of the cases, the personal source was the
sole source of the information that led to decision making. The most often cited
personal sources were Business associates, Customers, and Internal staff (managers and
subordinates). Specific personal sources identified in the interviews include suppliers,
customers, distributors, marketing staff, marketing or account managers, and former
colleagues. Three interview respondents also mentioned that information was received
as a result of their participation in industry or trade associations, where the respondent
was on the board of directors, or was active in one of its project committees.
The reliance on personal sources in scanning and decision making may be interpreted
as follows. Information about the external environment is often equivocal. Some of it
may concern events or trends that are still evolving, some of it may be based on
conjecture or opinion, some of it may be inaccurate or incomplete, and almost all of it
may be subject to multiple interpretations. The processing of environmental
information must therefore aim at lowering its inherent equivocality. Furthermore, the
information task of reducing equivocality may depend on hierarchical level: top
managers may need to confront and evaluate ambiguous environmental messages
more often than middle-level managers. Equivocality is reduced by using sources of
high information richness (Daft and Lengel 1986). Personal sources are considered rich
because they transmit their information typically through rich media, such as face-toface meetings and telephone conversations, that allow chief executives to observe
additional information cues, seek clarification immediately, probe more deeply, and in
general, to make better sense of an unclear situation. It is the richness of information
conveyed by personal sources, a richness that is needed to interpret equivocal
environmental information, that accounts for the chief executive’s reliance on personal
sources in scanning and decision making. One interview respondent explained his
reliance on personal sources thus:
I get the information I want only by asking the right questions to the right
people, people who have the knowledge we seek but who don’t get
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around to publishing it. You have got to get that information by face-toface contact.
The finding that personal sources are important sources of information about the
external environment is consistent with past research on environmental scanning.

6.4

Use of Impersonal Sources

(4)

Impersonal sources, especially printed sources, are important sources of environmental
information for the chief executives.

When chief executives in this study scan the environment, the most frequently used
source overall is Newspapers, periodicals. When making decisions, Internal reports and
studies are among the five most frequently used sources (Table 6.1). However, in both
scanning and decision making, all impersonal sources taken together as a category is
used significantly less frequently than the personal source category. The interview
respondents provide an added perspective. Nine of the sixteen critical incidents
described involved information from impersonal sources. In two of the cases, the
impersonal source was the sole source of the information that led to decision making.
Impersonal sources are defined as those that communicate information to broad
audiences, or through formalized, group-communication activities (Aguilar 1967). They
therefore include publications, industry associations, the company library, and
electronic information services. Among these sources, publications was by far the most
frequently mentioned by interview respondents. Publications identified by interview
respondents may be grouped as follows: (1) Newspapers, especially The Globe and
Mail, but also The Financial Post and The Wall Street Journal; (2) Business periodicals
such as Fortune and Forbes; (3) Management journals such as Harvard Business
Review; (4) Trade journals reporting on specific markets and technologies; and (5)
External reports and documents from banks, government agencies, and consultants.
The use of these printed sources seems to be concentrated upon providing information
for the Technological, Regulatory, and Economic sectors of the environment. One
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respondent who heads one of Canada’s largest cable television and paging firms said
this about his firm:
One of our key sources of information is the written word – we spend a
lot of time accessing literature. There are several reasons for this. We are
a technology-oriented company, the market is technology driven. The
technology itself is changing at a great speed. Furthermore, we are a
relatively small firm – we don’t have the 9,000 engineers that NEC hires
for instance. Our response is therefore to use the printed word to keep up
with the rapid rate of technical change. Every department head reads two
to twelve journals. Interesting articles are selected and re-directed to
other managers. These are accompanied by executive summaries which
describe in two to three paragraphs why the content is important and
should be read.
Three other interview respondents described critical incidents in which environmental
information found in newspapers, business and management periodicals, and banks’
economic reports was instrumental in their decision making.
Thus, because they have limited time and attention, chief executives use printed sources
in order to carry out a general, wide-area viewing of the external environment in an
efficient manner. Although printed sources lack information richness compared with
face-to-face contact, they convey information using media that communicate accurately
and efficiently unequivocal messages such as factual information, numerical data, rules
and definitions, and so on.
Ghoshal and Kim (1986) detected a differential use of personal and impersonal sources
by their sample of 111 managers in 16 of the largest firms in South Korea. On the one
hand, information about the immediate business environment (competitors, markets,
existing technologies) is usually obtained from personal sources like business associates,
customers, suppliers, bankers and so on. On the other hand, information about the
broader environment (general social, economic, political, and technological changes)
that is used mainly for long-term planning is usually obtained from impersonal sources
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such as general and trade journals, government publications, and reports from
academic institutions, think tanks and consulting organisations. In the present study,
the interview data appear to support a similar differential usage of personal and
impersonal sources. Eight of the sixteen critical incidents described by interview
respondents involved information from printed sources: all of them concerned
developments in the Technological, Regulatory and Economic environmental sectors;
none of them concerned information in the Customer or Competition sectors (Figure
5.3). For example, one respondent and his managers rely on journals to keep up with
technical developments; another respondent studies regulatory documents and draft
parliamentary bills to understand implications for his business; and a third respondent
follows bank economic reports to prepare for changes in economic conditions. Thus
the interview data appear consistent with Ghoshal and Kim’s (1986) conclusion that
impersonal sources are used more often when executives seek information on the
broader environmental sectors for long-term planning.
The finding that printed sources are important sources of information is consistent with
past scanning studies, although individual studies vary in the extent to which they
found printed sources to be more or less important than other sources. An interesting
case in which the use of printed sources dominated the use of personal sources is
reported by Hambrick (1979). Hambrick studied the environmental scanning
behaviour of 200 executives in 20 colleges, hospitals, and insurance firms. He found
that “publications ranked consistently as the dominant source of all types of
information in all three industries” (p.116). He noted a tendency for executives to
equate scanning with publication reading. Generally, the use of impersonal and outside
sources dominated the use of personal and inside sources for all environmental sectors
in each of the three industries24. Extending Ghoshal and Kim’s reasoning on the use of
impersonal sources for scanning the broader environment, we may postulate that
Hambrick’s sample of executives in colleges, hospitals, and insurance firms, because of
the nature of the industries they are in, tend to use impersonal sources more to scan

24Hambrick

(1979) measured use of information source by asking questionnaire respondents to indicate
what portion of all the information on an environmental sector comes from each source.
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broader environmental sectors (general social, economic, political, and technological
trends) for longer term planning.

6.5

Use of Internal and External Sources

(5)

Chief executives use environmental information from internal sources more frequently
than external sources when making decisions.

When scanning, chief executives in this study use internal sources as frequently as
external sources, on average. Among the five most used sources in scanning (Table 6.1
above), three are external sources (Newspapers, periodicals; Broadcast media;
Customers) and two are internal sources (Subordinate managers; Subordinate staff).
However, when making decisions, the chief executives use environmental information
from internal sources more frequently than environmental information from external
sources. Although the most frequently used source in decision making is Customers,
an external source, the four next most used sources are all internal sources (Subordinate
managers; Superiors, board members; Subordinate staff; and Internal reports, studies).
Interview respondents gave illustrations of their use of internal sources. Three of the
eight respondents related critical incidents in which information from internal staff
played an important part. One respondent described how he relies upon his account
managers for detailed information about his fifteen major customers; while another
described how he formed a strategic planning committee to exchange and evaluate
information about the external environment.
Informational boundary spanning
We interpret the preference for environmental information from internal sources when
making decisions as follows. Firms establish organisational boundaries and specialise in
certain activities, and in doing so evolve local norms, languages, and conceptual
frameworks (March and Simon 1958, Lawrence and Lorsch 1967). While this
specialisation increases the efficiency of information processing within the firm, it also
creates obstacles to information processing between the firm and the external
environment. As a result, it becomes necessary to recode information messages at the
firm’s boundaries. Boundaries can be spanned effectively only by individuals who
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understand the coding schemes used on both sides of the boundary, enabling them to
search out relevant information on one side and disseminate it on the other side:
Tushman and Scanlan (1981) name this process informational boundary spanning. Their
field study of personnel in a US medical instrument corporation found that
informational boundary spanning could only be accomplished by individuals who have
strong internal and external links, and who could effectively recode information across
organizational boundaries. We suggest that chief executives prefer environmental
information from internal sources who are informational boundary spanners because
they translate external information into terms that are more meaningful within the
firm.
Uncertainty absorption
A second reason may be that decision makers in organizations tend to prefer
information sources which have a capacity to do what March and Simon (1958) call
uncertainty absorption, that is, derive inferences from a body of data, and communicate
these inferences rather than the raw data. External as well as internal sources can
perform uncertainty absorption. However, internal sources have the additional
capability to absorb uncertainty in a way that takes into account the specific information
needs and task situation of the firm. For example, an internal source may summarize
voluminous incoming information, filter out irrelevant data while highlighting
important items, and discuss implications. Receiving such processed information assists
the chief executive in assessing issues and making decisions. We suggest that it is this
capability of internal sources to absorb external uncertainty and to adapt the
information according to the firm’s information and task needs that accounts for their
being more frequently used by chief executives in decision making. One interview
respondent described the need to filter environmental information thus:
There is no shortage of information out there. How relevant is all this
information? It then becomes very critical to have a series of filters to
pick out from the huge number of possibilities, the opportunities that
make sense to our firm. The difficult thing is to pick out the relevant
information.
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Another interview respondent has his department heads summarize and evaluate
information:
Every department head reads two to twelve journals. Interesting articles
are selected and re-directed to other managers. These are accompanied
by executive summaries which describe in two to three paragraphs why
the content is important and should be read.
The questionnaire data also suggest that as the chief executives move from scanning to
decision making, internal sources, especially internal personal sources, are used more
frequently. Simon (1977) theorizes that managerial decision making consists of an
intelligence phase (finding occasions calling for a decision), a design phase (inventing
and analysing alternative courses of action), and a choice phase (selecting a course of
action from those available). We may expect that in the early phases which involve
recognizing issues, executives would employ more external sources and sources that
are low in information richness in order to scan the environment broadly. However, as
decision making moves into the choice phase, the executives’ sources could consist
mainly of internal personal sources who can supply rich information that reduces
equivocality in specific issues and helps to find solutions that are satisfactory to the firm.
The finding that external and internal sources are both used in environmental scanning is
consistent with past research. However, we did not locate any past study that
examined the use of environmental information from different categories of sources in
decision making. The present study found that when chief executives make decisions,
they tend to use environmental information from internal sources more frequently,
and we suggest that this is because internal sources are effective informational
boundary spanners, they can absorb external uncertainty according to the firm’s needs,
and they supply rich information that reduces ambiguity.

6.6

Influence of Perceived Source Characteristics on Source Use

(6)

Use of an information source is explained to a greater extent by Perceived Source
Quality than Perceived Source Accessibility.
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Analysis of the questionnaire data reveals that, for the chief executives in this study,
both when they scan the environment and when they use information in decision
making, source use is explained to a greater extent by perceived source quality than
perceived source accessibility.
Perceived Source Quality and decision making
The finding that perceived source quality is more important in determining source use
in decision making than perceived source accessibility is consistent with the study by
Gertsberger and Allen (1968) who found that when engineers considered whether to
accept or reject ideas from sources as tentative solutions to their problems, the
dominant factor is the technical quality of the sources rather than their accessibility. In
the present study, perceived source quality is defined as the relevance and reliability of
information from that source, while perceived source accessibility is defined as the time
and effort needed to access the source, and the ease of getting information from the
source. We thus interpret the greater importance of source quality as being due to the
desire of chief executives to base their decision making upon environmental
information that they believe to be relevant and reliable, rather than on information
from sources that are just accessible. Because of the authority vested in their positions,
chief executives are called upon to make consequential decisions that could mean the
success or failure of their firms. At the same time, chief executives’ status and
interactions with outside organizations and persons provide unique access to
environmental information from a wide range of sources. However, this information
may concern events or trends that are still taking shape, it may be based on hearsay or
opinion, and it may be open to misinterpretation. Chief executives thus place emphasis
on identifying and selecting reliable and relevant environmental information for their
decision making. Several interview respondents explained their preference for highquality information. One chief executive said that although high-quality information is
often expensive in terms of money or time, it is necessary because “the stakes are so
high, the risks are so great.” Three other chief executives felt that too much of external
information that comes to them is just “rumour” or even “garbage,” so that they have
to rely on reliable, knowledgeable sources to winnow out the chaff.
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Perceived Source Quality and environmental scanning
The finding that perceived source quality is a more important factor than perceived
source accessibility in source selection for information seeking is contrary to the
conclusions of classic information needs and uses studies by Rosenberg (1967),
Gertsberger and Allen (1968), and Allen (1977), all of which emphasized the
overwhelming importance of accessibility as the source selection criterion. More
recently, O’Reilly (1982) also found that source accessibility was more important than
source quality in explaining source use by decision makers in a welfare agency. Our
finding also runs against theoretical expectations. Given the unrelenting pace of
managerial work in organizations, executives must be able to maximize their
information acquisition at a relatively low cost in terms of time, energy, and effort
(Arrow 1974, Mintzberg 1973, Simon 1976). Cyert and March (1963, 120-122) further
hypothesize that information search begins with the most accessible sources and
extends outward to less accessible sources. Jones and Saunders (1988) suggest that
during the managerial decision making process, the first sources to be used are likely be
those in the immediate proximity, such as peers and subordinates, who could be
reached through face-to-face contact. In a similar vein, Trevino, Lengel and Daft (1990)
suggest that because managers are busy people with limited resources, they select
information channels for their “convenience, efficiency, and accessibility” (p.84).
In order to better understand the greater importance of perceived source quality found
by this study, we discuss in the next three subsections:
(i)

Past measurements of perceived source accessibility and quality,

(ii)

Research that offers alternative views to the accessibility model, and

(iii)

Special features of environmental scanning as an information seeking activity.

(i)

Measurement of perceived source accessibility and quality. Because our findings

about the relative importance of perceived source accessibility and quality contradict
those of well-known studies by Rosenberg (1967), Gertsberger and Allen (1968), and
Allen (1977), we compare the ways that perceived source accessibility and quality have
been operationalized in these studies. Rosenberg (1967, 120) effectively measured
perceived source accessibility as the degree of “ease of use.” Gertsberger and Allen
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(1968, 272) examined a source’s perceived accessiblity and ease of use as the two main
components of the cost of using an information source or channel. Allen (1977, 182)
defined source accessibility as “how easy it is to approach, obtain, or contact the
channel.” The present study operationalizes perceived source accessibility as
comprising two dimensions: the time and effort needed to approach or locate a source,
and the ease of getting desired information from a source. This approach is very similar
to those adopted in the earlier studies.
There is less uniformity in operationalizing perceived source quality. Rosenberg (1967,
120) effectively measured perceived source quality as “the amount of information
expected.” Both Gertsberger and Allen (1968, 274) and Allen (1977, 182) defined
perceived source quality as “the technical quality or reliability of the information
obtainable from each channel.” Swanson (1987) criticized Allen’s measure as deficient
and proposes that source quality should also include the relevance and usefulness of the
information25. As discussed in Chapter 3 (Section 3.3), Zmud (1978) concludes after an
empirical validation of information dimensions that relevancy provides an overall
measure of the quality of information from a source. In his study comparing the
impact of perceived source accessibility and quality on frequency of source use, O’Reilly
(1982) measures perceived source quality with the dimensions of accuracy, relevance,
reliability, and timeliness. The present study operationalizes perceived source quality as
the reliability and relevance of the information from the source. It therefore includes the
definition of source quality as information reliability used by Gertsberger and Allen
(1968) and Allen (1977), but also adds the dimension of information relevance, as
recommended by Zmud (1978), O’Reilly (1982), and Swanson (1987).
Compared with earlier research on the effect of perceived source accessibility and
quality on source use, the present study uses a similar definition of perceived source
accessibility, but extends the measurement of perceived source quality by including the
factor of information relevance.

25Swanson

(1987) applies this in a field study that is discussed in the next subsection.
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(ii)

Past research on source accessibility and quality. Orr (1970) made one of the first

attempts to outline a global conceptual model that describes both the input or source
selection behavior and the output or information use behavior of the scientist as an
information processor. In evaluating the studies done by Rosenberg (1967) and
Gertsberger and Allen (1968) which concluded that scientists and engineers selected
sources based only on their accessibility, Orr observes that for many common needs,
where only a small amount of ‘good enough’ information is required, these
undemanding requirements can generally be satisfied by any of the types of sources
ranked in the two studies. Under these circumstances, source selection might well be
based on cost considerations only, since the perceived benefit would be roughly equal
for all source types. In Orr’s interpretation, the evidence of cost minimization based on
accessibility is due to a situation where users are choosing from alternative sources
which are similar to each other, and which are equally probable in being able to provide
the information required. Orr believed that the quality of the information26 is the most
important consideration in selecting the information source.
Hardy (1982) also suggested that information users do not seek only to minimize costs
by using the most accessible sources. In his study of personnel from the management
arm of the US Forestry Service which included foresters, biologists, architects,
hydrologists, engineers, and planners, the results do not support the finding that
accessibility exclusively determines the frequency of source use. Instead, information
seekers do evaluate sources on the basis of their costs and benefits. Although the
majority of the weight in their decision goes to accessibility, the quality of the
information obtained is also a significant factor.
Culnan (1983) found that the process of information acquisition is not entirely a
function of perceived source accessibility. In her study of the use of nine information
sources by professionals in the corporate headquarters of two large organizations (a
bank and a manufacturing firm), the results show that a significant factor influencing
source use is the complexity of the individual’s task. Task complexity is measured by

26The

quality or perceived benefit of a source is defined by Orr as the perceived likelihood of success in
acquiring the desired information.
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the extent that eleven environmental dimensions (customers, competitors, technology,
etc) are relevant to the conduct of the job. Culnan found that information gathering
requirements created by the complexity of an individual’s job task may necessitate the
use of less accessible sources. For example, in the manufacturing firm, there was a
significant correlation between task complexity and the use of databases and other
outsiders.
In reviewing past studies on information channel use, Swanson observed that
from a theoretical point of view, the statement that ‘accessibility explains
use’ must be considered unsatisfactory. Researchers instead must seek to
establish those contingencies under which the statement may be true,
consistent with the retention of information value as a major determinant
of use. Researchers must further seek to establish those contingencies
where the opposite situation may prevail — that is, where information
value, rather than accessibility, explains channel usage (Swanson 1987,
132).
Swanson himself investigated the use of ten management reports by 186 users in four
organizations27. The study found that the individual’s use of an information channel or
source can be explained in part by the individual’s attitude or disposition towards that
channel, and that the attributed information quality of a channel plays a significant role
in this explanation. This conclusion, as Swanson noted, is opposite to that of the work
of Allen (1977) which emphasized channel accessibility over quality.
Pinelli et al (1991) reported their nationwide survey of the information seeking
behavior of US aerospace engineers and scientists sponsored by NASA and the US
Department of Defense. The study investigated the influence of seven selection factors
on the use of four information sources: US Government technical reports, conference
papers, journal articles, and internal technical reports. Their data showed that

27The

organizations were in aerospace (2), defense, and university education. Reports were on material
control, project progress, inventory status and problems, engineering data, financial data, and employee
education.
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accessibility does not appear to be the single most important overall independent
variable. While accessibility does exert influence, relevance seems to be the single most
important determinant of the overall extent to which US aerospace engineers and
scientists use these sources. They conclude that the accessibility model may not be as
pertinent in the 1990s (Pinelli et al 1991).
(iii)

Special features of environmental scanning. Are there special features of

environmental scanning as an information seeking activity that explain managers’
preference for high-quality sources rather than just accessible sources? We suggest
three contributory factors: (a) the turbulent, equivocal business environment; (b) the
strategic role of scanning; and (c) the information use contexts of top managers.
(a)

Turbulent and equivocal environment. Today’s managers face a business

environment that is increasingly complex and turbulent. In reporting a survey of
12,000 managers in 25 countries by Harvard Business Review, Kanter (1991, 151)
identifies a wide array of forces of change including “globalizing markets,
instantaneous communications, travel at the speed of sound, political realignments,
changing demographics, technological transformations in both products and
production, corporate alliances, flattening organization . . .” – all of which are said to
cause the traditional walls of business boundaries to crumble. The survey shows that
change is a fundamental part of corporate life everywhere, resulting in major
restructuring, mergers and acquisitions, international expansion, and reduction in
employees. Another common theme is the importance of fostering closer relationships
with customers and suppliers, leading to the formation of “anxious alliances and
cautious coalitions” (p.162). From an information perspective, every change or
development in the external environment creates signals and messages that managers
may need to heed (Dill 1962). Some of the signals would be weak (difficult to detect),
many would be confusing (difficult to analyze), and others would be spurious (not
indicative of a true change). As an information seeker, the executive would have to
attend selectively to the numerous signals created by a dynamic environment, interpret
the oftentimes confusing or conflicting messages, and make sense of the environmental
changes in relation to the firm’s goals and activities. In his theory of managerial
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information-processing, Weick (1979) suggests that executives seek to reduce the
equivocality that is inherent in information about the external environment. They do
this by “enacting” the environment, that is, they re-create the environment by
constructing, rearranging, and focusing their attention on selected portions of the
environment based on their past experience. We suggest that because chief executives
face an increasingly turbulent and equivocal business environment, they prefer to use
high-quality information sources that help them to make better sense of external
changes, rather than to rely on sources that are just accessible.
(b)

Strategic role of environmental scanning. In this study, we define environmental

scanning as acquiring information about events and relationships in a company’s
external environment, the knowledge of which would assist top management in
charting the company’s future course of action (Aguilar 1967). Implicit in this definition
is a close connection between scanning and strategic planning or decision making.
According to Ansoff (1965), company strategy is a set of objectives that are
fundamentally important to the long-term survival and health of the firm. Strategy
defines the firm’s basic image, purposes, fields of present and future activity, and
expected future position in these fields, and takes into account both the risks and
opportunities in the external environment and the strengths and weaknesses within the
firm itself.
Aguilar makes clear the strategic role of scanning, so that scanning is the acquiring of
external strategic information that is useful for making decisions about company
strategy and long-term plans (Aguilar 1967, 5-6). Lester and Waters (1989, 5) define the
scanning process as consisting of the gathering and analyzing of information, and then
“the use of this analyzed intelligence in strategic decision making.” Data from the
present study on the use of environmental information support this linkage between
scanning and strategic decisions. Six of the eight interview respondents described
critical incidents in which environmental information was used in strategic ways, such
as to alter the competitive posture of their firms, or to develop product lines that
address new market segments. The strategic role of scanning suggests that chief
executives would emphasize the use of high-quality information sources.
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(c)

Information use context of top managers. To understand the information behaviour

of managers, we need to understand the contexts in which managers seek and use
information. Taylor (1986) explains that different groups of users need and use
information in different ways because the kinds of problems and concerns that one
group has is quite different from those of other groups. Thus, there are general but
distinct classes of problems labelled engineering-type problems, scientific-type
problems, legal problems, or managerial-type problems. The characteristics of these
problems affect the way information is needed and the way it is used. In addition,
Katzer and Fletcher (1992) point out that managers receive more information from
more sources than almost anyone else in an organisation, and that they face the
dilemma of receiving too much information while not getting enough of the right
information. Both Taylor (1986) and Katzer and Fletcher (1992) identify a number of
common elements in the information environments of managers. Taylor summarizes
the information requirements of top executives as follows:
•

They rely heavily on evaluated, aggregated data.

•

They make a variety of decisions, each needing different configurations and
quality of information.

•

They operate on a good deal less than total information.

•

They suffer from an abundance of irrelevant information.

•

They seek options and alternatives, rather than answers.

•

Subjective judgment plays an important role in executive decision making.

•

They strongly favour verbal media.

•

External information, often unpredictable in occurrence or impact, is critical.

•

They use formal information systems through assistants who act as
preliminary filters (Taylor 1986, 40).

Taylor also observes that when managers seek information to make unstructured
decisions about unique or unpredictable situations, the factor of ‘physical accessibility’
may not be particularly important, because too many other information traits may be
more critical. These traits include the reduction of noise, quality of the data, and the
closeness of the information to the problem at hand. (Taylor 1986, 166-168) Since
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strategic planning in response to environmental change would often have to deal with
new, unpredictable situations, we expect that accessibility may not be a major source
selection criterion in these conditions.
To recap, we suggest that the turbulence and equivocality of the external business
environment, the strategic role of scanning, and the special character of the information
use contexts of managers, all interact to help explain why information quality may be
more important than source accessibility when chief executives scan the environment.
Given that chief executives have to formulate long-term, consequential plans for their
firms’ growth in a dynamic environment that continually creates messages that are
difficult to interpret, we may reasonably expect that when they seek information about
the environment, they would favour sources that they personally trust would provide
relevant information. Furthermore, given that chief executives suffer from
overabundance of irrelevant information, and that they have to subjectively analyze
information in order to develop alternatives based on incomplete information, we may
expect that when they use environmental information in decision making, they would
prefer sources that are reliable and relevant.
In the present study, data from the mail questionnaire and personal interviews support
the above interpretation. Questionnaire data show that chief executives in this study
generally view the external environment to have a high level of Perceived Strategic
Uncertainty, implying that they perceive multiple environmental sectors to be vital to
the firm, and that these sectors are highly variable and complex. One interview
respondent observed that it was very important for him to keep track of many sectors
of the environment because any one of them could have a significant impact on his
firm. Another said that environmental information is used to make decisions that are
‘high-risk’ and ‘high-stakes.’ A third respondent described how he formed a strategic
planning committee to evaluate environmental information. Altogether, six of the
eight interview respondents related incidents in which the use of environmental
information led to strategic consequences, such as competitive repositioning of the firm,
and decisions to introduce new products. The quality of information about the
environment is also a key issue. Three interview respondents felt that there was too
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much irrelevant environmental information that was just ‘rumour’ or ‘garbage,’ so that
filtering the information and evaluating its reliability became necessary and important.

6.7

Influence of Perceived Environmental Uncertainty

(7)

Chief executives who perceive higher Perceived Environmental Uncertainty tend to scan
using sources in all categories more frequently, but tend to make decisions using
internal sources more frequently.

Analysis of the questionnaire data shows that chief executives in this study who indicate
a higher level of Perceived Environmental Uncertainty tend to use sources in all four
categories more frequently in scanning than executives who indicate a lower level of
Perceived Environmental Uncertainty. In other words, as Perceived Environmental
Uncertainty rises, the frequency of using External and Internal source categories, as well
as Personal and Impersonal source categories in environmental scanning, all tend to
rise. For eleven of the sixteen sources, Perceived Environmental Uncertainty and
Frequency of Using the Source in Scanning are positively correlated, with most of the
associations being moderate (Table 4.20).
We interpret this finding as follows. Perceived Environmental Uncertainty represents a
lack of information about the environment. It is measured by the sum of the Perceived
Strategic Uncertainty values over all six environmental sectors. Perceived Strategic
Uncertainty in turn measures the executive’s perception of the importance, variability,
and complexity of each environmental sector. Chief executives who indicate higher
Perceived Environmental Uncertainty thus perceive greater shortfall of information
across the six environmental sectors, sectors which they view as being strategic,
variable, and complex. Our findings suggest that they fill this information gap by
scanning more frequently through all the sources available to them. As a result, the
frequency of using information sources in all categories rises as Perceived
Environmental Uncertainty increases. The use of multiple sources of different types
also allows chief executives to compare and cross-check information, and to have
multiple perspectives on the issues that interest them. This finding is consistent with the
study of chief executive scanning by Daft, Sormunen and Parks (1988), which found that
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chief executives reacted to perceived uncertainty by increased scanning in all modes,
that is, using internal and external sources, as well as personal and written sources.
They explain the multiple scanning modes in terms of information richness: personal
sources are important because their richness enables subtle signals to be detected, while
written media are important because they can communicate data about discrete events.
Analysis of the questionnaire data also shows that chief executives in this study who
indicate a higher level of Perceived Environmental Uncertainty tend to use internal
sources, especially internal personal sources, more frequently in decision making than
executives who indicate a lower level of Perceived Environmental Uncertainty. The
frequency of source use in the other categories do not show a similar increase with
rising Perceived Environmental Uncertainty. Perceived Environmental Uncertainty and
Frequency of Using the Source in Decision Making are positively correlated for only
five of the sixteen sources (Table 4.25). All five are internal sources, with three being
internal personal sources.
We interpret this finding as follows. Increased use of information from internal,
especially internal personal sources, as Perceived Environmental Uncertainty rises, is
due to the combined effect of two factors we have discussed earlier. First, internal
sources can span the firm’s informational boundary with the external environment
more effectively, and they can absorb external uncertainty according to the firm’s
specific information and task needs. Chief executives use this translated, filtered
information to recognize and analyze problems and opportunities that require decision
making. Second, personal sources typically provide rich information through face-toface or telephone contact that allows instant feedback, use of multiple cues and natural
language, and includes a personal touch. Chief executives use this rich information to
reduce the equivocality of environmental information when making decisions.

6.8

Use of Environmental Information in Decisional Roles

(8)

Chief executives use environmental information frequently in all their decisional roles.
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Analysis of the questionnaire data shows that chief executives in this study use
environmental information frequently in all four decisional roles (Table 4.28). This is
predictable from Mintzberg’s theoretical exposition of the decisional roles. Mintzberg
(1973) conceptualizes managerial work as consisting of ten interpersonal, informational,
and decisional roles that are tightly bound together as a “gestalt.” Because “it is the
manager’s informational roles that tie all managerial work together,” (p. 71) and
because the manager as “nerve center . . . informs himself about his organisation and
its environment,” (p.67) and then uses this information as inputs to decision making,
we expect that information about the environment would be used in all four decisional
roles of Entrepreneur, Resource Allocator, Disturbance Handler, and Negotiator. Even
in the Resource Allocator role, which at first glance might appear to be an internaldirected activity, environmental information is used. This is because the Resource
Allocator role includes the complex choice making activity of authorizing actions, and
the manager does this with the aid of mental models and plans that are based upon an
extensive knowledge of the status and trends in the environment28. The questionnaire
data also show that the frequency of using environmental information in the
Entrepreneur decisional role is significantly higher than the other three roles, while six
of the eight interview respondents related incidents in which they were acting in the
Entrepreneur decisional role. We suggest that this may simply be due to the greater
frequency of entrepreneurial decision making in the work of chief executives,
compared with decision making in the other three decisional roles. While the work of
higher-level managers is oriented more towards strategy-making for the longer term,
the work of lower-level managers is more concerned with the ‘real-time roles’ of
Disturbance Handler and Negotiator.
Analysis of the questionnaire data shows that chief executives who scan a greater
amount tend to use environmental information more frequently in the Entrepreneur
decisional role. Specifically, there was a moderate association between the overall
frequency of environmental information coming to the executive’s attention, and the
executive’s frequency of using environmental information in the Entrepreneur

28This

explanation is also consistent with Pfeffer and Salancik’s (1978) model of an organisation being
dependent on its environment for vital resources (see Chapter 2).
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decisional role (r=.39, p≤.001). Correlations between corresponding variables in the
other three decisional roles are much smaller and not statistically significant. This
association between scanning activity and the Entrepreneur decisional role is predicted
by Mintzberg (1973). In the Entrepreneur role, the manager initiates improvement
projects to exploit opportunities or to solve problems. According to Mintzberg (1973,
78), “Entrepreneurial work begins with scanning activity,” where the manager uses
information from scanning the environment to identify opportunities or problems, and
then to design and select improvement projects. The amount of scanning is measured
in this study as the frequency with which environmental information comes to the
executive’s attention, and the executive’s level of interest in keeping informed about the
environment. The chief executive who scans a greater amount would therefore receive
or acquire more information about developments in the external environment,
including information about opportunities or problems, as well as possible solutions or
alternatives. As a result, the executive who scans more would have more
environmental information to call upon and to use when deciding about improvement
projects in the Entrepreneur role. Findings from the interview data in this study are
consistent with this interpretation. Two interview respondents indicated that they
regularly scan the environment for entrepreneurial opportunities: one scans for new
ideas about how technology is being applied in other countries, while the other reads
accounts of how new products have been developed successfully elsewhere.
Analysis of the questionnaire data shows that chief executives who perceive the
environment to be more uncertain tend to use environmental information more
frequently in the Negotiator decisional role. Specifically, the overall Perceived
Environmental Uncertainty is weakly associated with Frequency of Using
Environmental Information in Decision Making in the Negotiator role (r=.25, p≤.05).
Perceived Environmental Uncertainty is measured by summing Perceived Strategic
Uncertainty values across six environmental sectors. Chief executives who indicate
high Perceived Environmental Uncertainty are likely to perceive several environmental
sectors to be highly strategic, variable and complex. High variability implies rapid
change, while a complex environment has many diverse factors that affect decision
making. Chief executives who experience higher Perceived Environmental Uncertainty
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would therefore feel, when deciding in the Negotiator role, the greater need to
consider a larger number of factors from several strategic and rapidly changing sectors.
Consequently, they may be expected to use information about the external
environment more frequently. Only the Negotiator decisional role is associated with
Perceived Environmental Uncertainty. One possible reason is that when a chief
executive engages in important negotiations with outside organisations, he or she is
also playing the roles of the firm’s symbolic head and spokesperson, and therefore feels
obliged to be more sensitive to external issues, especially when the external
environment is perceived to be uncertain.

6.9

Summary of Discussion

Chief executives in this study perceive the Technological, Customer, and Competition
environmental sectors to be the most strategic, variable, and complex. We suggest that
the Technological sector is perceived to have the highest Perceived Strategic
Uncertainty because the chief executives see the telecommunications industry as being
predominantly technology-driven. The chief executives conduct the greatest amount of
scanning in the Customer, Technological, and Competition sectors. The amount of
scanning of an environmental sector is associated with the Perceived Strategic
Uncertainty of that sector. We suggest that this is due to the combined effect of the
environmental sector’s perceived strategic importance, variability, and complexity.
We make five observations about the chief executives’ use of information sources in
scanning and decision making. First, chief executives in this study use personal sources
more frequently than impersonal sources in both scanning and decision making, and
we suggest that this is because personal sources provide a high level of information
richness, enabling chief executives to reduce the equivocality that is inherent in much of
environmental information. Second, impersonal sources, especially printed sources, do
play an important part in scanning, and we suggest that this is because printed sources
provide efficient and accurate means of scanning widely large amounts of factual
information. They tend to be used by chief executives to take in information about
environment sectors such as the technological, regulatory, and economic sectors. Third,
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environmental information from internal sources is used more frequently when the
chief executives make decisions, and we suggest that this is because internal sources
such as subordinate managers and staff can span the firm’s informational boundary
with the external environment more effectively than external sources, and because they
can absorb uncertainty in a way that better meets the information and task needs of the
chief executive. Fourth, Perceived Source Quality determines source use in both scanning
and decision making to a greater extent than Perceived Source Accessibility. We
suggest that the turbulence and equivocality of the external business environment, the
strategic role of scanning, and the special character of the information use contexts of
managers, jointly explain why information quality is more important. Fifth, as
Perceived Environmental Uncertainty rises, the chief executives tend to scan more
frequently using sources in all categories as they try to acquire more information about
the environment through all available sources. However, when it comes to making
decisions, they tend to use information from internal sources, especially internal
personal sources, more frequently as perceived environmental uncertainty rises. We
suggest that this is due to internal personal sources’ capability to be informational
boundary spanners and to absorb external uncertainty, while conveying information of
high richness.
Finally, chief executives in this study use environmental information frequently when
making decisions in all four decisional roles. Chief executives who scan the
environment more tend to use environmental information more frequently in the
Entrepreneur decisional role, possibly because they have more information about
environmental opportunities and problems, as well as solutions and alternatives, that
could be used in deciding about new improvement projects. Chief executives who
perceive the environment to be more uncertain tend to use environmental information
more frequently in the Negotiator decisional role, possibly because they feel a greater
need to take into account more factors from multiple environmental sectors that they
perceive to be strategic, variable and complex.
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CHAPTER 7
CONCLUSION
In this concluding chapter, we highlight a few findings of the study; discuss the
implications of this research for management, library and information science, and
executive information systems; identify some limitations of the study; and recommend
areas for further research.
7.1

Highlights of the Study

The purpose of this study is to investigate how CEOs in the Canadian
telecommunications industry acquire and use information about the external business
environment, an information seeking activity known as environmental scanning. Our
conceptual framework is based on theoretical foundations in organization theory and
information needs and uses studies. Specifically, we examine the relationships among
three independent variables, (1) Perceived Environmental Uncertainty, (2) Perceived
Source Accessibility, and (3) Perceived Source Quality, and four dependent variables, (a)
Amount of Scanning, (b) Use of Sources in Environmental Scanning, (c) Use of
Information from Sources in Decision Making, and (d) Use of Environmental
Information in Decisional Roles.
Our analysis of the data from the mail questionnaire and personal interviews reveals
the following noteworthy findings.
(1)

CEOs who experience higher levels of Perceived Environmental Uncertainty
tend to do a greater Amount of Scanning of the external environment.

(2)

For many of the sources considered in this study, Perceived Source Accessibility,
Perceived Source Quality, and Perceived Environmental Uncertainty together
account for a substantial portion of the variance of the CEOs’ frequency of Use of
Sources in Environmental Scanning, and their frequency of Use of Information
from Sources in Decision Making.
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(3)

Among the three independent variables, it is Perceived Source Quality that
accounts for most of the variance of the CEOs’ frequency of Use of Sources in
Environmental Scanning, and their frequency of Use of Information from
Sources in Decision Making. In other words, the perceived quality of an
information source is a more important factor in explaining source use, than
either the perceived accessibility of the source or the perceived uncertainty of the
environment.

(4)

CEOs who do a greater Amount of Scanning tend to Use Environmental
Information in the Entrepreneur decisional role more frequently. CEOs who
experience higher levels of Perceived Environmental Uncertainty tend to Use
Environmental Information in the Negotiator decisional role more frequently.

These findings are depicted diagrammatically in Fig. 7.1.
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Fig. 7.1. Highlights of the study

7.2

Implications for Management

The present study underscores the importance of environmental scanning as an
information seeking activity of chief executives, but also points to a potential dilemma
that chief executives may face when they use sources in scanning. On the one hand,
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because of their position and authority as heads of firms, chief executives have access to
a wide range of sources that can provide information about the external environment.
On the other hand, the chief executives’ main concern when using sources in scanning is
the quality of environmental information from these sources. In the personal
interviews, three chief executives said repeatedly that much of the environmental
information they get is just “rumour” or even “garbage.” How could the chief
executive reap the benefits of drawing on multiple information sources without being
inundated with irrelevant information? In our view, chief executives could resolve this
dilemma and enhance their scanning by purposefully managing their information sources.
By managing information sources, we include three specific functions: identify and
evaluate the information sources used in scanning; match source use with information
needs; and develop key information sources.
First, chief executives need to identify or take inventory of the sources that they use to
gain information about the environment. Some sources are used out of habit, some are
used because they are convenient, some are used by happenstance, while others are
deliberately selected. Many of the chief executives interviewed were unable to clearly
identify their most important information sources – one chief executive simply replied
that he found it “difficult to say which sources are more important.” This might
suggest that chief executives do not attempt a complete inventory of the information
sources they rely upon, nor do they consciously take the time to reflect on how they
come to be using these sources. Actually, much of the data needed to draw up such an
inventory may already exist. Executives’ personal assistants regularly record their
superiors’ information transactions in appointment calendars, telephone logs, and
registers of incoming and outgoing office mail. Identifying the sources and compiling
data on their use help chief executives to determine to what extent they depend on
various sources for environmental information and to detect possible deficiencies in
their information acquisition patterns. For example, is there a heavy, perhaps lopsided,
reliance on certain categories of information sources, such as internal, personal, or
informal sources? Do the sources complement each other and provide multiple
perspectives on important issues? Could information technology be applied to facilitate
or improve information acquisition? Some of the chief executives interviewed appear
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to concentrate their information gathering on a few sources: one executive relies
heavily on The Globe and Mail as his primary source of environmental information;
another focuses his information collection on the fifteen major customers of the firm;
while a third is a strong believer of acquiring information on competitors by talking to
distributors.
An integral part of the source inventorying is to evaluate the performance of individual
sources. Chief executives can assess sources by reviewing their track records in
providing valuable information. Among the chief executives interviewed, only one
mentioned that he evaluates individual items of information by comparing them with
other sources and with what he already knows, asking the opinion of others, and
checking if the information is cited by other sources known to be dependable. The
more general impression from the personal interviews is that most chief executives
assess their sources subconsciously and impressionistically, and this suggests that a
more deliberate and comprehensive evaluation of information sources would be
beneficial. For example, a chief executive could do an across-the-board appraisal of all
the information sources that he uses to scan the environment. The present study
indicates that the reliability of a source and the relevance of the information it supplies
could provide meaningful gauges for chief executives to judge the performance of
information sources. The end objective of identifying and evaluating sources is to
enable the chief executive to compare source performance with source use, and to
adjust source use so that sources rated more highly are used more frequently.
Second, chief executives could better match their use of information sources to their
information needs. In this study, we are primarily concerned with the use of
information sources in environmental scanning and decision making. Scanning
involves being widely exposed to information on many different aspects of the external
environment, which may then lead to the recognition of particular threats or
opportunities. This implies that when chief executives scan the environment, it would
be advantageous to make the most of their direct access to various external information
sources in order to receive important signals and messages first-hand. Decision making
has different information needs: it involves diagnosing an issue, determining the
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alternatives, and then selecting a course of action that is acceptable to the firm.
Deciding on an acceptable alternative necessarily requires working within the
constraints of an organization, capitalizing on the firm’s internal strengths and avoiding
its weaknesses. This implies that when making decisions, chief executives may
reasonably rely more on internal information sources that understand well the specific
circumstances in which the firm operates.
With the mail questionnaire data, we may compare the information sources most
frequently used in environmental scanning with those most frequently used in decision
making. In environmental scanning, the three most frequently used sources are
Newspapers, periodicals; Subordinate managers; and Subordinate staff. External
sources like Competitors; Government officials; and Conferences, trips are much less
frequently used. In decision making, the five most frequently used sources are
Customers; Subordinate managers; Superiors, board members; Subordinate staff; and
Internal reports, studies. For both scanning and decision making then, internal sources
appear to be used very frequently. The heavy use of internal sources in decision
making is understandable and probably prudent, however a similar reliance on internal
sources accompanied by a low usage of key external sources in environmental scanning
may be less desirable. In our opinion, because environmental scanning needs to be
both broad and sensitive, chief executives should maximize the use of outside
information sources available to them, particularly those sources for which they are
well-positioned to take advantage (such as chief executives of competitor firms, senior
government officials, and high-level executive conferences).
Third, chief executives could actively develop information sources so that they can
supply information of higher quality. This is particularly true of internal, personal
sources, and especially subordinate managers and staff, on whom the chief executives
seem to rely heavily when scanning and making decisions. Findings of this study
suggest that chief executives value sources with the capability to span informational
boundaries, absorb external uncertainty, and communicate information of high
richness. Although this study does not examine to what extent the chief executives’
internal personal sources possess these capabilities, we may postulate on what might
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need to be done in order for them to develop these skills. To become informational
boundary spanners, subordinate managers and staff could be encouraged to establish
information links with the outside environment through, for example, membership in
professional associations, and attendance at trade shows and conferences. At the same
time, they need to be well-connected within the firm and to have a clear understanding
of the firm’s business goals and information needs in order to ‘translate’ external
information for internal consumption. To absorb external uncertainty, subordinate
managers and staff could be trained and provided with tools to gather, summarize and
analyze external information. It may be necessary to support them with computerised
systems that help them to access, track, organize, and present information. Once again,
in order to absorb external uncertainty in ways that are most relevant to the firm,
subordinate staff have to understand the business and information needs of the firm.
Finally, to communicate rich information, subordinate managers and staff could be
given the opportunity to interact personally with chief executives, so that they can
communicate information about hidden or informal aspects of external developments.
In summary, we suggest that, in much the same way that they manage their time,
meetings and appointments, chief executives need to manage their information
acquisition by managing their information sources. This could entail taking an
inventory of the sources used in environmental scanning, evaluating the performance
of individual sources, matching source use with information needs, and developing key
sources so as to improve their information quality.

7.3

Implications for Library and Information Science

The present study finds that only a minority of the chief executives use the company
library personally, and these do so only infrequently. When elaborating on their
perceptions of the role and use of the company library in environmental scanning, the
interviewed chief executives seem to have a limited view of the company library – they
see it mainly as a physical repository of old information, as one respondent put it, a
“final resting place” for used publications. None of the chief executives interviewed
mentioned the need for an information professional, and no one seemed to be aware of
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the services that such an individual could provide. Our impression is that they are
uninformed about how librarians and information professionals are trained to
systematically acquire, organize, retrieve and disseminate information to address an
organization’s needs. In our view, chief executives could extend the reach and
effectiveness of their environmental scanning by calling upon the specialised skills of
librarians and information professionals. A more systematic approach to information
gathering and organization could also avoid information gaps that may result from
simply relying on personal memory or serendipitious encounters to supply information
about environmental change.
The first implication is therefore to increase the awareness of chief executives and
managers in industry about the professional skills of special librarians and how these
may be brought to bear on improving the acquisition and use of environmental
information. Library schools may take the initiative, and develop seminars for business
executives that discuss information management, information resources, information
seeking behaviour, and the functions of special librarians in business organizations.
Alternatively, business schools may work with library schools to design and implement
teaching programmes that encompass and enlarge these topics.
What is the role of information professionals in the environmental scanning process? A
recent study on environmental scanning in seven large UK firms prepared for the
British Library concludes that librarians and information scientists should not get
involved in information analysis and judgement, but rather “direct their energies to
trying to improve the general accessibility and availability of publicly available
information of relevance to business activity” (Lester and Waters 1989, 61). They
should restrict their contribution to those areas in which they are trained and qualified
to practise, such as cataloguing, classifying, and indexing. They should not involve
themselves in executive decision making because they are unable or unwilling to know
and understand the detailed decision making situations in which the information will be
used (Lester and Waters 1989, 92-93).
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The findings of the present study lead to a different set of recommendations. This
study concludes that printed sources play a vital part in chief executives’ environmental
scanning activities. Chief executives use printed sources to perform general, wide-area
viewing of the external environment before they home in on particular issues of
concern. They use printed sources to scan the technological, regulatory, and economic
environmental sectors where large amounts of factual information or numerical data
have to be taken in efficiently and accurately. Chief executives interviewed in this study
identify newspapers, business periodicals, management journals, trade journals, and
reports from government, banks, and consultants, as important sources of
environmental information which they scan regularly. Several executives indicated that
they are avid readers and that they often circulate information from published sources,
sometimes underlining important passages and adding their own covering notes.
Executives lament that too much of the environmental information is of little value, so
that it becomes necessary to filter and evaluate information. As a result, chief
executives prize relevant information from trusted sources highly. Our interpretation
of the findings also suggests that chief executives prefer environmental information
that has been translated into terms that are meaningful internally (informational
boundary spanning), and information that has been summarized and filtered according
to internal needs (uncertainty absorption). In our opinion, there is a good match
between these requirements and the skills of special librarians and information
professionals in acquiring, organizing, analyzing, synthesizing, and disseminating
information to meet identified needs. Unfortunately, as we have noted earlier, chief
executives do not seem to be knowledgeable about the training that information
professionals have received. We believe that chief executives’ heavy use of printed
sources and need for value-added information imply that special librarians and
information professionals can contribute actively in the scanning process. Katzer and
Fletcher (1992) also identify several ways that information professionals can support the
information work of managers, including supplying the manager with information in
the format appropriate to the problematic situation; insulating the manager from raw
and superfluous data; acting as a filter by analyzing, grouping, and formatting
information for the manager; and alerting the manager to the existence of conflicting
data.
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There are a number of attributes suggested by this study that special librarians and
information professionals need to develop if they are to become effectual information
providers to top executives. First, they would have to establish themselves as
dependable information sources whom chief executives trust personally. This study
shows that the perceived quality of a source, in terms of its trustworthiness and
information relevance, is significantly more important than source accessibility or
environmental uncertainty in explaining source use. Second, this reputation as a trusted
source has to be built upon a close understanding of the business activities, competitive
conditions, and short- and long-term goals of the firm. This understanding enables
special librarians and information professionals to act as informational boundary
spanners who can translate environmental information for internal consumption, and
to absorb external uncertainty by selecting and organizing external information so that
they fit internal work contexts and information needs. Third, special librarians and
information professionals need to develop personal contact with executive users. Faceto-face contact is necessary if they are to become trusted sources. Chief executives
prefer rich, verbal information exchanges during which they can seek clarification,
obtain feedback, and receive informal signals. Information professionals should
consider communicating their information through personal briefing sessions in
addition to printed reports. During these direct interactions, they can deepen their
understanding of the executives’ information needs, and acquire more detailed
knowledge of the business environment.
When chief executives use sources to scan the environment, they emphasize
information quality more than source accessibility. This stress on information quality
has practical implications for how information professionals supply and present
information to executives. It is not sufficient just to increase the physical accessibility of
information through traditional means. Going beyond accessibility, quality information
has to be relevant to the business context and information needs of the executives. In
order to judge relevance when filtering or summarizing information, information
professionals need to be savvy about the business that the firm is in. Specific
information is relevant when it answers particular requirements, but general
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information can also be valuable when it gives needed overviews of environmental
sectors. Besides relevance, information has to be reliable. Information professionals
should earn the trust of their executive users. When presenting information,
information professionals should where possible evaluate information accuracy and
source reliability, or at least provide background information for executive users to
form their own assessments.
In summary, we envisage special librarians and information professionals as active
partners who work in step with chief executives in the acquisition and use of
environmental information. Chief executives use formal or printed sources intensively
in environmental scanning. However, many decry the overabundance of irrelevant
information and point up the need to filter and evaluate information. It seems to us
that special librarians and information professionals are trained to fill such needs: they
know how to identify what users need; develop systems to organize all types of
information for retrieval; analyze, synthesize and disseminate relevant information;
and in general work together with other professionals to process information. With
these skills, special librarians and information professionals can add value to the
environmental scanning process.

7.4

Implications for Executive Information Systems

Executive information systems are computerised systems that provide executives with
easy access to internal and external information that is relevant to the successful
performance of their tasks (Watson, Rainer and Koh 1991). Rockart and DeLong (1988)
describe how executive information systems increase the effectiveness of the manager’s
environmental scanning by providing more external data more quickly. A recent
survey of 50 US firms that have implemented executive information systems found that
the most critical external pressures leading to system development were, in descending
order, “increasingly competitive environment,” “rapidly changing external
environment,” “need to be more proactive in dealing with external environment,”
“need to access external databases,” and “increasing government regulations” (Watson,
Rainer and Koh 1991, 23).
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The present study also finds that chief executives perceive the external environment to
be of strategic importance, complex, and changing rapidly. Generally, the chief
executives are highly interested in keeping informed about the environment, and they
indicate spending an average of 2.4 hours a day on environmental scanning. This study
concludes that chief executives acquire large amounts of information from the
environment and use this information frequently in all the decisional roles that they
perform. Although the use of environmental information in entrepreneurial decision
making may be expected, the chief executives also indicated that they need
environmental information when deciding about resource allocation, handling
disturbances, and when negotiating with outside agencies. The design of executive
information systems should therefore consider the inclusion of pertinent external
information that could assist executives in all forms of decision making (Choo 1992).
This implies going beyond just financial or industry news, to selected information about
areas such as occupational health and industrial safety, personnel policies, labour
arbitration, government regulations, technical standards, and so on.
Our study also finds that chief executives use multiple, complementary sources to
acquire environmental information. Many executive information systems already
incorporate access to internal reports and databanks, electronic mail messages, as well
as online databases (Rockart and DeLong 1988, Paller and Laska 1990). We further
suggest that they present executives with a unified interface to interact with these
multiple information sources, providing capabilities to search, retrieve, and sort
information across different sources by, for example, topic (‘merger of X and Y’) or
keywords (‘company A, product B’). At a more general level, we suggest that executive
information systems be designed broadly to include internal and external information
sources, personal and impersonal sources, and a wide spectrum of media that vary in
information richness. That way, as the executive moves among decisional roles and
decision making phases, the information system can shift source and medium to match
information needs and optimize information flow. The technologies to communicate
information of higher richness through computerised systems already exist at

259

reasonable cost. Thus, executive information systems may increase the richness of their
data by including voice annotations, drawings, photographs, and video images.
Although personal access to online databases is often a feature of executive information
systems, our study finds that few chief executives use these databases themselves.
They gave three reasons for not using online databases: it requires too much time and
effort to learn to use the system; the information is not sufficiently specific to be useful;
and the systems are expensive. This suggests that the design of online database access
in executive information systems should target the twin criteria of being extremely
simple to use, even for an occasional user, and yet be powerful and versatile enough to
retrieve specific information. As an example of a system that works well, one chief
executive in this study taps information from online databases daily through a front
end system that automatically retrieves information from several databases using a list
of company names that he supplies and can change at any time, and the system then
automatically routes the retrieved information as electronic mail to him each day.
A great deal of effort is going into designing executive information systems to improve
their accessibility in terms of ease of use and ease of assimilating information. A
graphical user interface is de rigeur, touch screens and pointing devices are common,
and colourful charts and multiple-level data are used to facilitate information uptake.
Given that executives dislike using keyboards and have limited time and attention,
these approaches are well directed. However, findings in the present study suggest
that, at least for environmental information, the perceived quality of information in a
system has a greater impact than perceived accessibility on system use. Specifically,
executives want the information to be relevant with respect to the firm’s goals and
activities, and they want the information to be reliable and trustworthy. These
requirements translate readily into implications for system design: the selection of data
for executive information systems must reflect the firm’s goals and the executive user’s
most critical information needs; the data should be as accurate and up to date as
possible; the system should show the identity of sources and the time and date or
currency of each information item; the system should append background information
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on sources and information providers where this is available; the system should make it
easy to compare and cross-check information from different sources; and so on.
In summary, we suggest that environmental information is a key component of every
executive information system. Executives use external information extensively and
they tap a wide range of sources in order to find relevant, reliable information about
the business environment. The design of executive information systems must first and
foremost be grounded on a solid understanding of the firm’s business and the
executive’s critical information needs. Executive information systems can then support
managerial information seeking and use by providing unified access to multiple
important information sources, incorporating additional information on source and
information reliability, and employing rich information media where appropriate.

7.5

Limitations of Present Study

The present study surveys the scanning behaviour of CEOs in a single industry – the
telecommunications industry. Past studies have shown that scanning is affected by the
business sector that the firm is in. For example, industry characteristics such as the
competitive structure, the availability of information, and the use of technology are all
likely to impact the conduct of scanning by executives in the same industry. This study
needs to be replicated in other business sectors if we wish to discover how the
acquisition and use of environmental information varies across industries (Auster and
Choo 1993).
This study looks at environmental scanning by CEOs only. Theoretically, CEOs are
unique as the information nerve-centers of their organizations, each working at the
confluence of various streams of external and internal information flowing through the
firm. However, the acquisition of environmental information, and especially its
interpretation and use in decision making are shared, social activities in which CEOs do
not work in isolation but collaborate with others. A number of CEOs interviewed
indicated that they process environmental information collectively, most commonly
with their own managers. This study does not address the social dimensions of
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scanning: it could be extended by approaching information acquisition and use as
cooperative activities in which other decision makers, assistants, and information
providers may also take part.
Another limitation of this study is that it focuses exclusively on individual, perceptual
variables as they affect environmental scanning. Essentially, we investigate the effect of
Perceived Environmental Uncertainty, Perceived Source Accessibility, and Perceived
Source Quality on executives’ scanning behaviour. Unlike most other forms of
information seeking, environmental scanning is a complex, multifarious activity that
may be related to a large number of factors. Past research has found that the
characteristics of the industry, the firm, and the individual can influence scanning
behaviour. Regression analysis of the three selected independent variables in our
theoretical model shows that they jointly account for relatively small portions of the
total variance of the dependent variables we are studying. Other studies could look at
the effect of organizational, personal, or situational variables on scanning behaviour.
In investigating the use of environmental information by chief executives, the present
study looks only at information use that is part of the executives’ decision making
activities. From organization theory, it is possible to distinguish between two broad
purposes for which information about the external environment is processed – to
reduce uncertainty; and to reduce equivocality of information from the environment
(Choo 1991, Simon 1976, Weick 1979). Managers reduce uncertainty by seeking and
acquiring sufficient information in order to make decisions or perform tasks. Managers
reduce equivocality by exchanging information and opinions with colleagues so as to
collectively develop a shared interpretation about environmental changes. Action is
then taken based on this shared world view. Environmental scanning provides
information that is used both in making decisions and in interpreting external change.
However, the present study limits itself to the decision-making use of environmental
information. A separate study, using different research designs and data collection
methods, would be required to investigate the interpretivistic use of environmental
information.
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7.6

Recommendations for Further Research

The present study of environmental scanning as an information seeking activity found
an unexpected result, that the perceived quality of a source is the more important factor
in explaining source use than perceived source accessibility. We reason that this is due
to a turbulent, equivocal environment; the strategic use of scanning information; and
the information use context of business executives. This result suggests that the effect
of source attributes on source selection and use is not determined according to some a
priori rule, such as that perceived source accessibility will always be the primary factor
in source selection, but that source use behaviour depends on the particular conditions
and circumstances surrounding the information seeking activity. In order words, a
contingency theory of information acquisition in which the situational demands and
contextual factors of the information seeking activity explain the mode of source
selection seems plausible, and future studies could develop this avenue of research.
A corollary of the above is that we need to apply wide-ranging, cross-disciplinary
research frameworks in our study of information acquisition and use. In the case of
business executives seeking environmental information, a large number of factors may
affect the conduct of environmental scanning. For example, the nature of the industry
(its structure, intensity of competition, rate of innovation, availability of information,
and so on), the organizational setting (its size, age, structure, business goals and
strategy, and so on), personal variables (psychological traits, cognitive styles; functional
specialisation, hierarchical level, and so on) are all possibly important in shaping
scanning behaviour. More generally, we recommend that when investigating
contingencies of information acquisition and use in organizations, we could usefully
draw on the research and knowledge of other disciplines, such as organization theory,
social psychology, and communication studies, to name but three examples.
The measurement and analysis of information and source use present many challenges.
This study measures source and information use by their frequency. While we believe
that use frequency is an appropriate indicator of the intensity of information use, it does
not capture some important aspects. For example, in addition to use frequency, we
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might want to measure the relative importance of various sources to the executive, or
to compare the impact or contribution of the use of information from various sources
in decision making. Furthermore, we need indicators of source and information use
that enable us to test the linkage between information acquisition and use on one side,
and decision-making or problem-solving performance on the other side. While
information needs and uses studies have generally focused on information seeking and
acquisition, and organizational research has been concerned more with managerial
decision making, we do not know enough about how to study the nexus between
information acquisition, information use, and the quality of decision making.

7.7

Conclusion

The purpose of this study has been to investigate how CEOs in the Canadian
telecommunications industry acquire and use information about the external business
environment. Five research questions were raised.
In response to the first research question, “Which sectors of the external business
environment are seen as important and uncertain by the chief executives?” this study
concludes that the chief executives as a group perceive the Technological, Customer,
and Competition environmental sectors to have the greatest Perceived Strategic
Uncertainty. In other words, the chief executives perceive these sectors to be most
strategic, variable and complex.
In pursuing the second research question, “How much scanning of the external
business environment is done by the chief executives?” we measure amount of
environmental scanning by the frequency with which information comes to the chief
executives’ attention, and the chief executives’ level of interest in keeping informed
about an environmental sector. This study concludes that information on the Customer
sector comes to the chief executives’ attention most frequently, followed by
information on the Technological and Economic sectors. Furthermore, the chief
executives in this study are most interested in keeping informed about the Customer
sector, followed by the Competition and Technological sectors. For every one of the six
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environmental sectors analysed, the Amount of Scanning of the sector is positively
correlated with the Perceived Strategic Uncertainty of that sector.
In response to the third research question, “Which information sources are used by the
chief executives to scan the environment?” this study concludes that Newspapers,
periodicals; Subordinate managers; and Subordinate staff are the most frequently used
sources in environmental scanning. The general pattern is that the chief executives use
multiple, complementary sources in environmental scanning. When it comes to using
environmental information in decision making, information from Customers;
Subordinate managers; and Superiors, board members is used most frequently.
Personal sources are very important in both scanning and decision making, and they
are used more frequently than impersonal sources. Nonetheless, impersonal sources
such as publications and reports are also frequently used in scanning. In decision
making, environmental information from internal sources is used more frequently than
that from external sources.
In response to the fourth research question, “What factors influence the use of these
information sources?” this study concludes that, for many of the information sources
analysed, the frequency of using a source in both environmental scanning and decision
making is positively correlated with Perceived Source Accessibility, Perceived Source
Quality, and Perceived Environmental Uncertainty. However, among these three
variables, it is Perceived Source Quality that accounts for most of the variance of the
frequency of source use in environmental scanning and decision making. The greater
importance of Perceived Source Quality over Perceived Source Accessibility in
explaining source use appears to contradict findings from past information needs and
uses studies, and expectations derived from organization theory. We suggest that the
turbulence and equivocality of the external environment, the strategic role of scanning,
and the special character of the information use contexts of managers, help to explain
why information quality is more important than source accessibility when chief
executives use sources to scan the environment.
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In pursuing the fifth question, “In what ways do the chief executives make use of
information about the external environment?” we analyze the use of environmental
information by the chief executives in performing the four decisional roles of
Entrepreneur, Resource Allocator, Disturbance Handler, and Negotiator. This study
concludes that the chief executives use environmental information frequently in all four
decisional roles. Furthermore, the executive who scans more is likely to use
environmental information more frequently in the Entrepreneur decisional role; while
the executive who perceives a higher level of Perceived Environmental Uncertainty is
likely to use environmental information more frequently in the Negotiator decisional
role.
As an essay in integrating perspectives from organization theory and information
needs and uses studies, we believe that this study has yielded theoretical and practical
insights into how chief executives acquire and use information about the external
business environment.
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