This document is downloaded from DR‑NTU (https://dr.ntu.edu.sg)
Nanyang Technological University, Singapore.

Perceived environmental uncertainty, information
literacy and environmental scanning : towards a
refined framework
Foo, Schubert; Majid, Shaheen; Zhang, Xue
2012
Zhang, X., Majid, S., & Foo, S. (2012). Perceived environmental uncertainty, information
literacy and environmental scanning : towards a refined framework. Information research,
17(2).

https://hdl.handle.net/10356/100594

© 2012 The Authors(Information Research). This paper was published in Information
Research and is made available as an electronic reprint (preprint) with permission of The
Authors(Information Research). The paper can be found at the following official URL:
[http://www.informationr.net/ir/17‑2/paper515.html]. One print or electronic copy may be
made for personal use only. Systematic or multiple reproduction, distribution to multiple
locations via electronic or other means, duplication of any material in this paper for a fee or
for commercial purposes, or modification of the content of the paper is prohibited and is
subject to penalties under law.

Downloaded on 11 Apr 2021 06:26:37 SGT

VOL. 17 NO. 2, JUNE 2012

Perceived environmental uncertainty,
information literacy and environmental
scanning: towards a refined framework
Xue Zhang, Shaheen Majid, and Schubert Foo
Division of Information Studies, Wee Kim Wee School of Communication and
Information, Nanyang Technological University, Singapore

Abstract
Introduction. Environmental scanning is serving as an effective way for organizations to detect
environmental signals and hence formulate adaptive strategies for survival and success. Prior
studies have put much emphasis on the frequency of scanning, as it was found to be positively
correlated with environmental uncertainty. However, the role of related information literacy
skills for conducting scanning activities has not received equal attention. Whether more frequent
scanning or better information literacy competencies would result in more effective
environmental scanning remains unexplored.
Method. This study investigates the relationship between perceived strategic uncertainty and
environmental scanning activities of forty-two travel agents in Singapore through a pre-tested,
questionnaire-based survey.
Analysis. Descriptive analysis was conducted for each varible. Correlation analysis and ANOVA
test were carried out to test the proposed hypotheses.
Results. It was found that the frequency of collecting and organizing information is positively
correlated with perceived strategic uncertainty, and the information literacy skills for conducting
all steps of environmental scanning are more important, in terms of the overall quality of the end
product. Moreover, it is worth noting that the frequency of collecting information, which is
emphasized by previous studies, does not have significant correlation with the information
quality.
Conclusions. More frequent information collection may not necessarily lead to better quality of
information. The collected information should be properly processed, organized, disseminated
and evaluated to realize its value.

Introduction

Organizations today are facing unprecedented challenges in maintaining business survival and
success. Due to the rapid changes happening in today’s marketplace and emerging business
competition, it is more likely for an organization to fall behind by not keeping up with trends in
their external environments (Albright 2004). On the one hand, numerous companies went out of
business simply because a change happened in their business environment to which they failed to
respond quickly and appropriately. On the other hand, actively detecting environmental signals
and immediately grasping opportunities or countering threats can lead companies to success and
prosperity. Environmental scanning, serving as the first link in the chain of perceptions and
actions that permit an organization to adapt to its environment (Hambrick 1982; Jennings and
Lumpkin 1992), has become more and more important for connecting with organizations’
external environments and in order to achieve better performance.
Environmental scanning is defined as the process of acquiring information about influential
events and relationships in an organization’s external environment. This knowledge assists top
management in its task of charting the company’s future course of action (Aguilar 1967; Albright
2004; Choo 1993). Organizations scan their commercial environment in order to get a better
understanding of external influences so that they may be able to develop effective responses that
secures or adjusts their position in the market. The term environmental scanning was first used in
the late 1960s. The concept has evolved to become a systematic information management
process, beginning with needs identification then going through the steps of collecting,
processing organizing and disseminating information, to evaluation and use of this information.
To achieve the full benefits of environmental scanning activities, equal attention should be given
to its various steps.
One of the most popular issues covered in prior environmental scanning literature is the impact
of perceived environmental uncertainty (e.g., Elenkov 1997a; May, Stewart and Sweo 2000;
Sawyerr 1993). Perceived environmental uncertainty refers to the unpredictability of the external
environments (Buchko 1994), which generates the needs for scanning. Another issue of
significance is the contribution of environmental scanning to an organization’s performance. It is
believed that scanning could help organizations to achieve alignment with an organization’s
external environments (Garg, et al. 2003; Strandholm and Kumar 2003). However, it is worth
noting that effective scanning may not necessarily lead to better performance, as scanning
produces important information that needs to be utilized in strategy formulation (Kumar,
Subramanian and Strandholm 2001). Organization performance is influenced by many other
factors, especially those related to strategy implementation (Daft, Sormunen and Park 1988).
Many empirical studies (e.g., Beal 2000; Choo 1993; Daft et al. 1988; Sawyerr et al. 2000) have
attempted to address these two issues. However, the majority or nearly all of them have solely
focused on the phase of information collection, using some easily measurable variables such as
frequency of scanning and use of information sources, while neglecting the other activities such
as scanning needs identification, information processing, organizing, dissemination and
utilization (e.g., Ebrahimi 2000; McGee and Sawyerr 2003; Sawyerr 1993). Studies attempting to
demonstrate the contribution of environmental scanning to organization performance are also
limited to measuring organization’s financial performance only, such as profitability, return on
capital and net profit margin (e.g., Beal 2000; West 1988). Moreover, it may be inadequate or

erroneous to relate the indirect contribution of environmental scanning on to an organization’s
financial performance through a direct statistical correlation test.
In addition, while information literacy is not mentioned specifically in mainstream scanning
literature, it is an implicit aspect of scanning. The term information literacy was developed by
Zurkowski in the 1970s (Kapitzke 2003). The 1989 Final Report of the American Library
Association’s Presidential Committee on Information Literacy not only recognized the
importance of the term, but also sought to define information literacy skills: to be information
literate, a person must be able to recognize the need for information, to effectively access,
evaluate and creatively use information (ALA 1989). The Big6 information problem solving
skills raised by Eisenberg and Berkowitz (1990) covers the stages as task definition, information
seeking strategies, location and access, use of information, synthesis and evaluation. Todd
defined information literacy as 'a holistic, interactive learning process encompassing the skills of
defining, locating, selecting, organizing, presenting, and evaluating information (1992: 5). Goad
(2002: 21) briefly defined information literacy as 'the ability to search for, find, evaluate, and use
information from a variety of sources' (2002: 21). Most definitions in fact revolve around these
stages of information needs recognition, search formulation, source selection, information
evaluation, synthesis and use (Webber and Johnston 2000).
Although there were few studies investigating the role of information literacy skills for
environmental scanning, a number of researchers have pointed out the importance of information
literacy skills at the workplace. For example, Drucker (1992) elaborated the need for business
people to become information literate, suggesting they think about questions such as: what are
my information needs? Where and how to get this information? Mutch (1997) pointed out the
potential importance of information skills to business success through outlining how the concept
of information literacy might be employed in the business field. Karim and Hussein (2008) stated
that good quality information can improve decision-making, enhance efficiency, and help
organizations to gain competitive advantage. However, despite their importance highlighted in
this literature, information literacy skills have not been of great concern in the business
organizations. Cheuk (2002) quoted some negative examples, such as the inability to determine
the type of information needed, inability to retrieve information effectively, not being aware of
the available resources and the unwillingness to accept, or unawareness of, the value of sharing
information with colleagues. The problems caused by lack of information literacy skills may
result in extra operating cost and inability to fully exploit valuable information sources
(O’Sullivan 2002).
To address the above mentioned problems, this study aims to examine the relationship between
environmental uncertainty and environmental scanning activities. The study examined the
frequency of all steps in the environmental scanning process. It also investigated the related
information literacy skills possessed by those in charge of scanning activities, as well as their
influence on the overall environmental scanning processes within the organization. Moreover,
instead of evaluating the contribution of environmental scanning through the organization’s
financial performance which is a common strategy (e.g., Beal 2000; Sawyerr et al. 2000; West
1988), we chose another more direct factor. That is, the quality of information available for
assisting decision-making.

Review of the related literature
With the above mentioned research objectives, we reviewed the related literature of
environmental scanning, covering the topics such as the fundamentals of environmental scanning
(e.g., Aguilar 1967; Albright 2004), perceived environmental uncertainty and its impact on
environmental scanning (e.g., Abels 2002; Ebrahimi 2000; Milliken 1987), and the contribution
of environmental scanning to organizations (e.g., Ahituv et al. 1998; Boyd and Fulk 1996;
Kumar et al. 2001).

Fundamentals of environmental scanning
This section presents topics related to the fundamental knowledge about environmental scanning,
including the definition, process as well as scope of environmental scanning.
Definition and process of environmental scanning
The idea of environmental scanning was developed by Aguilar (1967: Introduction). Aguilar’s
definition was widely adopted in scanning literature (e.g., Albright 2004; Choo 1993. Later
studies reinforced his definition without substantially altering this perspective, but more attention
was given to searching than viewing, and environmental scanning was gradually extended to be a
more complete and systematic information process. For example, Daft and Weick (1984) looked
at environmental scanning as an organization learning process, which could be divided into
scanning (information seeking), interpretation (giving meaning to the collected data) and
learning (taking action based on the data). Lester and Waters (1989) defined environmental
scanning as a management process with three key components, i.e. obtaining, analysing and
using information about the environment. Hough and White (2004) view environment scanning
as a sequence of procedures of identifying, collecting, processing and translating information
about external influences into useful decisions and plans. Albright (2004) defined environmental
scanning as the internal communication of external information about issues that may potentially
influence an organization’s decision-making process. Albright suggests that a formal
environmental scanning process has five integrally linked steps: identifying the organization’s
scanning needs of the organization, gathering the information, analysing the information,
communicating the results, and making informed decisions.
Scope of environmental scanning: the external environment
Organizations scan the environment in order to get a strategic understanding of external
influences, so that they may be able to develop effective responses that secures or adjusts their
position in the future. The external environment of an organization is composed of all the forces
that have direct or indirect influence on its operation.
Broadly, these external environments can be divided into two categories: the task environment,
which has a direct impact, and the remote environment with indirect impacts (Carpenter and
Sander 2009, Dill 1958; Myburgh 2004). Specifically, the task environment, commonly
recognized as more significant, includes customers, recourses (suppliers and investors), and
competitors, while the remote environment consists of six sectors; the political, economic,

social-cultural, technological, natural environmental and legal sectors. Task environment is
organization-specific, that is, each organization operates in its unique task environment.
However, companies operating in the same industry domain may have similar task environment,
if they choose the same target market or the same group of suppliers; at the same time, they
would become part of the task environment for each other as one of the competitors. Within the
same geographic region, the remote environment is likely to remain unchanged for various kinds
of industries; however, different organizations may have different emphasis towards the six
groups of forces. For example, a cell phone manufacturer would pay more attention to
technological forces, while a trading house exporting goods to a politically volatile country
would collect more information about political and economic stability.

Perceived environmental uncertainty and its impact on environmental scanning
Perceived environmental uncertainty occurs when an organization’s decision-makers perceive
unpredictability in their environment (Buchko 1994; Milliken 1987). This occurs when there is
the difference between available information and required information. In other words, decisionmakers perceive uncertainty of the environment when they do not feel confident that they
understand the major events or trends happening in the external environment, or when they feel
unable to accurately assign probabilities to the likelihood that particular events and/or changes
will occur (Milliken 1987). As perceived environmental uncertainty varies from industry to
industry and at different stages of industry lifecycle, the level of recognition of the importance of
the external environment also varies from company to company accordingly, as does the reaction
of companies to their environment (Abels 2002).
In earlier studies, perceived environmental uncertainty was described from two broad
dimensions: variability and complexity (Duncan 1972; Robbins and Coulter 2005). Variability
describes changes taking place in the environment: if environmental changes are minimal and
predictable, it is called a stable environment; if components in an organization’s environment are
vibrant, unpredictable and changing frequently, it is considered a dynamic environment.
Complexity focuses on the number of heterogeneous elements in the environment: if there are
only a few simple, predictable and somewhat similar components that do not change frequently,
it is considered a simple environment; if many components in an environment are likely to affect
functioning of an organization, it is considered a complex environment. Daft et al. (1988) further
proposed that scanning was affected more when environmental uncertainty was perceived in
strategically important environmental sectors. They noted that uncertainty by itself will not lead
to scanning, unless the external components are perceived important to organizational
performance. The combination of perceived environmental uncertainty and strategic importance
creates perceived strategic uncertainty for decision-makers.
Regarding the impact of environmental uncertainty on scanning frequency (restricted to the
information collection step), researchers tend to hold different views based on the results of their
studies. The majority of researchers suggest a linear relationship, where increased uncertainty
would lead to increased scanning frequency (e.g., McGee and Sawyerr 2003; Sawyerr 1993).
The study conducted by Ebrahimi (2000) partially supports the linear relationship. It discovered
that greater perceived strategic uncertainty resulting in a higher degree of interest is true for task
and remote environment respectively. Conversely, Elenkov (1997a) failed to provide evidence of

a positive relationship between strategic uncertainty and frequency of scanning. There are also
some researchers who discovered more complex relationships between the two. For example,
Boynton, Gales and Blackburn (1993) proposed an inverted U-shape relationship, arguing that
scanning frequency increases when environmental uncertainty increases, but when the
uncertainty reaches a threshold, scanning frequency decreases. Choo (1993) found that the use
frequency of various information sources for scanning is positively correlated with perceived
environmental uncertainty and perceived source accessibility as well as quality. Similarly, May,
Stewart and Sweo (2000) reported that strategic uncertainty was moderated by perceptions of
accessibility in determining scanning frequency.

The contribution of environmental scanning to organizations
Theoretically, environmental scanning could provide early warning signals to organizations from
emerging environmental uncertainties, risks, threats and opportunities and hence reduce the
chance of being blindly shielded (Albright 2004). It could help companies develop and modify
business strategies to meet changing external circumstances through more successful anticipatory
management (Kumar et al. 2001). Organizations conducting effective environmental scanning
activities would be more likely to cope with threats and grasp opportunities and, hence, obtain
sustainable competitive advantages. The fit between organizations and their environments is
proposed to be the most significant predictor of organizational survival and performance (Boyd
and Fulk 1996) and environmental scanning is the most effective way to achieve such alignment.
Specifically, with effective environmental scanning, organizations would be able to obtain more
accurate market and industry insights, and thereby be more likely to satisfy current customers
and explore new market segments, successfully develop and market a new product or service
based on trend analysis (Ahituv et al. 1998; Kohn 2005), or establish a better brand image, all of
which would ultimately contribute to the financial performance. However, it is still worth noting
that it would not be accurate to claim that environmental scanning would lead directly to superior
organizational performance, as performance would be influenced through a combination of
various factors (Daft et al. 1988).
Previous empirical studies mainly chose to evaluate the contribution of environmental scanning
through an organization’s financial performance, and they only focused on the influence of
environmental information. Through correlation analysis, many studies successfully
demonstrated that better environmental scanning (more frequent or more extensive collection of
environmental information) would result in better organizational performance (Garg, et al. 2003;
Strandholm and Kumar 2003; Subramanian et al. 1993; Subramanian et al. 1994; West 1988).
However, some other studies failed to establish a link between the two. Sawyerr et al. (2000)
examined use of information sources, scanning practices and organizational performance of
forty-seven manufacturing firms in Nigeria. It was discovered that scanning frequency did not
appear to affect organizational financial performance, measured by self-reported return on equity
and profit margin. They suspected that the missing link is most likely due to the absence of
actual performance data. Beal (2000) also concluded that the frequency of scanning has no direct
effect on the alignment between competitive strategies and environments and hence on
organizational performance. According to Beal (2000), the unexpected result may probably be
due to certain uncontrolled factors like industry and firm size, etc.

Conceptual framework and hypotheses
Based on the reviewed literature and identified research gaps, the conceptual framework of this
study is presented in Figure 1. Using this framework, the study addressed three hypotheses that
link the relationships between perceived environmental uncertainty, frequency of environment
scanning and the level of information skills of personnel, to the quality of information derived
from the environment scanning process. More detailed explanation and argument are provided
below.

Figure 1:The conceptual framework

Perceived environmental uncertainty and environmental scanning
According to the reviewed literature, decision-makers perceive environmental uncertainty when
they cannot interpret or understand the signals emerging from external environments. If the
uncertainty occurs in strategically important environmental sectors, it would generate scanning
needs which require organizations to actively collect more information about this sector to help
understand the emerging trends. Therefore, we may conclude that theoretically higher levels of
perceived environmental uncertainty would lead to more frequent environmental scanning
activities. Moreover, the majority of empirical studies also showed that higher environmental
uncertainty would result in more frequent information collection. For our study, we extend the
positive relationship to all steps of environmental scanning. Therefore, it is hypothesised that:
H1: The level of perceived strategic uncertainty, for both task and remote environments, is
positively correlated with frequency of each scanning step.
Synthesizing the reviewed literature, we propose a six-step scanning process for this study.
These steps are; identifying scanning needs, collecting information, processing information,
organizing and storing information, disseminating information, and evaluating information.
Specifically, it begins with the clearly defined needs of decision-makers. To fulfil the identified
scanning needs, people working in the organization start information collection. The gathered
information will be processed by filtering, interpreting, repackaging, highlighting, synthesizing,
etc. The processed information may be organized and stored for future utilization, or
disseminated to target users directly. Upon receiving the information the end-users, i.e. the

decision-makers, may evaluate its quality based on their own judgement and preference, such as
accuracy, relevancy, timeliness and presentation style. For this study, environmental scanning is
expected to end at information evaluation, i.e. the stage where environmental information is
ready for use strategically. However, the subsequent steps such as how the environmental
information would be used, what kind of strategy would be formulated, and how the strategy
would be implemented, are strategic management issues and out of the scope of scanning
process.

Scanning frequency and quality of information
Ideally, more frequent environmental scanning should be able to lead to better organization
performance, as scanning could help decision-makers to overcome their perceived uncertainty, to
formulate and implement adaptive strategies, and hence enable the organization to achieve a
harmony with the external environment. A number of empirical studies (e.g. Ahituv et al. 1998;
Daft et al. 1988; West 1988) have successfully demonstrated that more frequent information
collection is likely to result in more effective scanning.
However, as stated in the literature review, the impact of environmental scanning on
organizational performance is indirect, and many other factors may also influence the strategic
decision-making as well as organization performance. Therefore, instead of measuring the
contribution of environmental scanning through financial figures, we chose to evaluate it through
the perceived quality of information available for decision-making. Based on this, the following
hypothesis was proposed:
H2: The frequency of each scanning step is positively correlated with the quality of information
available for decision-making.

Information literacy skills and quality of information
As an information-intensive process, environmental scanning could only be successfully
conducted by people possessing the related information literacy skills. Specifically, those in
charge of scanning activities should possess skills to identify the organization’s information
needs, to identify and locate the best sources and formulate a proper search strategy to collect
reliable, accurate and up-to-date information. These should also have the awareness and ability
to process and repackage the acquired intelligence, and present the information to the intended
users in a right format and timely manner. As for the end users, they should have the
competencies to evaluate and properly use the supplied information. The related information
literacy competencies of all people involved in the scanning process are extremely valuable to
the overall effectiveness of environmental scanning. With the recognition of the importance of
information literacy skills for conducting environmental scanning, we hypothesize that:
H3: The overall level of information literacy of employees responsible of scanning activities is
positively correlated with the quality of information made available for decision-making.

Methodology

Questionnaire Design
We adopted a quantitative research method, specifically a questionnaire-based survey, to provide
the basis for statistically testing the proposed hypotheses. The questionnaire was divided into
five sections, including respondents’ and their companies’ profile, as well as the four aspects
covered in the conceptual framework, i.e. perceived environmental uncertainty, frequency of
environmental scanning, level of information literacy skills, and quality of information for use.
Perceived environmental uncertainty is measured in the same manner as Daft et al. (1988) with
three variables; rate of change, degree of complexity, level of strategic importance. In this study,
these variables were measured for both task and remote environments on a five-point scale
ranging from low (1) to high (5). The task environments include customers, resources (suppliers
and investors), and competitors, while the remote environments cover influential forces caused
by political, economic, social-cultural, technological, natural environmental and legal changes or
developments.
In earlier studies, the frequency of environmental scanning was measured using a 5 or 7 point
Likert scale ranging from seldom to regularly (Ebrahimi 2000; Elenkov 1997a; Elenkov 1997b;
Strandholm and Kumar 2003) or on a 5 or 6 point scale with a range from never (0) to daily
(365) (McGee and Sawyerr 2003; Sawyerr 1992; Sawyerr 1993). These measurements were
restricted to the information collection step only. For our study, frequency of environmental
scanning was measured though a five-point scale ranging from never (1) to frequently (5), for all
its sixsteps as stated in the hypothesis.
Self-reported ranking was used for measuring information literacy skill level. Respondents were
asked to rate their organization’s overall level of information literacy skills on a five-point scale
ranging from low (1) to high (5). Six aspects were listed for their evaluation, as corresponding to
the six scanning steps.
Gustavsson and Wänström (2009: 327) defined information quality as 'ability to satisfy stated
and implied needs of the information consumer'. We adopted this definition, and developed our
measures for information quality based on their proposed dimensions. In this study, quality of
information for use was evaluated from six aspects, i.e. relevance, accuracy, trustworthiness,
currency, adequacy, presentation and ease of use. Each aspect was rated through a five-point
scale ranging from low (1) to high (5).
As the potential respondents were expected to come from different education levels, to avoid
confusion and misinterpretation, we kept the questions simple with appropriate examples and
avoided using technical jargons. Moreover, the questionnaire was developed in two languages,
i.e. English and Chinese, with the concern that a considerable number of companies in Singapore
were run by Chinese-speakers.

Sample selection
Travel agents in Singapore were selected to take part in this study. There were two reasons for
this choice. Firstly, the operations of travel agents are highly influenced by their external

environments. For example, the earthquake that occurred in Japan in March 2011 would directly
affect the number of visitors there. Therefore, the ability to detect environmental signals and
satisfy customers’ changing needs is crucial for the success of travel agents. Secondly, tourism is
a major industry in Singapore. Travel agents play an important role in serving both inbound and
outbound travellers, and contribute significantly to the local economy.
NATAS (National Association of Travel Agents Singapore) was founded in 1979, with the aim
of strengthening and upgrading the professionalism and capabilities of the travel industry
(NATAS 2010). Membership of the association is open to all licensed travel agents and tour
operators in Singapore. In August, 2010, there were 319 active members of NATAS. All these
members were invited to participate in this study. The target survey respondents were senior
managers, as they were more likely to be informed about the organization’s internal and external
environments. They were also more likely to know the information competency level of staff and
be directly involved in the decision making process.

Data collection
The questionnaire was pre-tested through face-to-face discussion with senior managers of three
travel agents. Several revisions were made to the questionnaire based on their feedback. For
example, instead of asking directly What is the degree of complexity of travel industry?, we put
the question in a more easily understandable way by changing it to What is the number of
changing elements?. The revised questionnaire together with a cover letter, explaining the
objectives of the study, both in Chinese and English, were mailed to those companies in early
August 2010. A self-addressed envelope with pre-paid postage was also enclosed for easy return
of the completed questionnaire. An e-mail message was also sent by the Chief Executive Officer
of NATAS to all the members, encouraging them to participate in this survey. Another two
rounds of e-mail reminders were sent by the researchers and NATAS's Chief Executive in
September and October.
By the end of October, a total of 46 companies responded to the survey, with 4 declining to
participate. The response rate (13.17%) calculated based on the remaining 42 returns, was similar
to the quarterly short surveys regarding organizational performance conducted by NATAS itself.
Several factors might have contributed to the comparatively low response rate. First, the majority
of travel agents are small companies and may have fewer resources to allow them to complete
additional tasks such as filling up questionnaire forms. Secondly, as concluded by Baruch
(1999), it is particularly difficult to gain from senior managers data using mail surveys. Although
the low response rate may give a higher risk to sampling bias and problems with generalizing the
findings, there are some studies showing that a lower response rate does not necessarily mean
lower accuracy (Visser et al. 1996; Keeter et al. 2006; Holbrook et al. 2007).

Results
The collected data were analysed using the Statistical Package for the Social Sciences (SPSS)
16.0, and the results are shown as follows.

Company and Respondent’s Profile

The majority of companies (78%) had fewer than sixty employees, and 90.5% of these
employees were younger than 40 years. Thirty-five respondents (83.33%) were senior managers
(Managing Director or General Manager) in their companies and the rest were middle managers
(3 or 7.14%) or executives (4 or 9.52%). More than one-half of the respondents (52.4%) had a
university degree (Bachelor and above).

Results of single variables
Perceived environmental uncertainty
Perceived environmental uncertainty (hereafter, 'uncertainty') for each sector was calculated
individually through the formula: (rate of change + degree of complexity) × level of strategic
importance. Uncertainty relating to customers, resources and competitors were averaged to
obtain the measure for task environment, while the measures of the remaining six sectors were
averaged to get the uncertainty for the remote environment. As shown in Table 1, for both
environments, the averaged uncertainty level was slightly above the median (25). It was also
found that the task environment has higher uncertainty than the remote environment, but the
difference was not significant through ANOVA test, with significance equals to 0.090.

Table 1: Perceived environmental uncertainty for remote
and task environments
Mean
Std.
N Min. Max.
(0-50) Dev.
Task environment
42 14.67 50.00 28.41
8.61
Remote environment 38 13.33 38.33 25.51
5.92
Frequency of environmental scanning
The frequencies for conducting various environmental scanning activities are shown in Table 2.
The average frequencies were all between 3 and 4, which means those companies conducted
those scanning activities slightly more often.

Table 2: Frequency of conducting environmental
scanning activities
Mean
Std.
N
(1-5) Deviation
Identifying information needs
26 3.38
0.898
Task
40 3.63
0.687
environment
Collecting
information
Remote
35 3.27
0.573
environment
Processing information
35 3.41
0.813

Organizing and storing
information
Disseminating information
Evaluating information quality

38 3.24

1.025

40 3.63
39 3.64

0.807
0.668

Perceived level of information literacy
Table 3 shows the overall level of information literacy according to the perception of
respondents in descending order of mean. The average levels were all around 3.60 with no
significant difference for the various skills. However, different managers did report different
perceptions towards their overall information literacy, with the minimum reported as 2 and
maximum as 5.

Table 3: Purpose of asking questions by relationship
between enquirer and patient
Mean
Std.
N Min. Max.
(1-5) Deviation
Processing
38 2
5
3.61
0.887
information
Disseminating
40 2
5
3.60
0.810
information
Collecting
40 2
5
3.58
0.844
information
Identifying
39 2
5
3.56
0.912
information needs
Evaluating
39 2
5
3.54
0.720
information quality
Organizing and
37 2
5
3.43
1.021
storing information
Perceived quality of information
The results for the perceived quality of information are shown in Table 4 in descending order of
the mean value. The criterion of relevance received the highest mean score, while well presented
and easy to use was ranked as the poorest aspect of information quality.
As six items were used in the questionnaire to assess the quality of information for use, a
reliability test was conducted to ensure the consistency of measures. With Cronbach's Alpha
measuring 0.843, quality ratings for the six dimensions were averaged to get the overall
information quality, to provide an indicator of the contribution of environmental scanning to
perceived quality of information for use. The minimum score was 2.33, and the maximum score
was 5.

Table 4: Perceived quality of information
Mean
Std.
N Min. Max.
(1-5) Deviation
Relevant
41 2
5 3.68
0.610
Accurate
41 2
5 3.63
0.829
Trustworthy
41 2
5 3.63
0.733
Up-to-date
41 2
5 3.51
0.779
Adequate
41 2
5 3.34
0.794
Well presented and
41 2
5 3.32
0.879
easy to u se

Hypothesis testing
Hypothesis 1 was tested for remote and task environments and each of the six scanning steps
respectively, and the results are shown in Table 5. Based on the Pearson Correlation figures
obtained, Hypothesis 1 was partially supported. It was found that the perceived environmental
uncertainty of the remote environment was not significantly correlated with the frequency of
conducting scanning activities, while the values for the task environment were positively
correlated with the frequency of collecting and organizing information.

Table 5: Correlation between perceived environmental
uncertainty and frequency of scanning activities
(Note: **Correlation is significant at the 0.01 level (2tailed).)
Remote
Task
Scanning activities
environment environment
Identify scanning needs
0.161
0.286
Remote
0.247
Environment
Collecting
information Task
0.529**
environment
Process information
0.199
0.308
Organize and store
0.225
0.430**
information
Disseminate information
0.069
0.149
Evaluate information
-0.117
0.162
In the case of Hypothesis 2 it was found that the overall quality of information for use was
positively correlated with the frequency of processing, organizing, disseminating and evaluating

information, but not influenced significantly by the frequency of identifying scanning need and
collecting information. Therefore, Hypothesis 2 was also partially supported.

Table 6: Correlation between frequency of scanning
activities and quality of information
(Note: **Correlation is significant at the 0.01 level (2tailed).
* Correlation is significant at the 0.05 level (2-tailed).)
Quality of
Scanning activity
Test
information
Pearson
0.308
Identify scanning
Correlation
need
Sig. (2-tailed)
0.126
Pearson
0.200
Collecting
Correlation
information
Sig. (2-tailed)
0.249
Pearson
0.462**
Process information Correlation
Sig. (2-tailed)
0.005
Pearson
0.474**
Organize and store Correlation
information
Sig. (2-tailed)
0.003
Pearson
0.360*
Disseminate
Correlation
information
Sig. (2-tailed)
0.023
Pearson
0.363*
Evaluate information Correlation
Sig. (2-tailed)
0.023
Hypothesis 3 was fully supported as shown in Table 7. The overall quality of information was
found to be positively correlated with all the six aspects of information literacy skills, and all the
correlations were significant at the 0.01 level.

Table 7: Pearson correlation between information
competency and quality of information
(Note: **Correlation is significant at the 0.01 level (2tailed).)
Information
Overall quality of
Test
literacy
information for use
Identify scanning Pearson
0.629(**)
need
Correlation

Sig. (2-tailed)
Pearson
Collecting
Correlation
information
Sig. (2-tailed)
Pearson
Process
Correlation
information
Sig. (2-tailed)
Pearson
Organize and store Correlation
information
Sig. (2-tailed)
Pearson
Disseminate
Correlation
information
Sig. (2-tailed)
Pearson
Evaluate
Correlation
information
Sig. (2-tailed)

0.000
0.627(**)
0.000
0.669(**)
0.000
0.540(**)
0.000
0.455(**)
0.003
0.486(**)
0.002

Further analysis
For further analysis, the frequencies of scanning steps, which were found to be significantly
correlated with overall quality of information for use, were paired with their corresponding
information literacy skill. Linear regression was conducted to find out which one is more
important, and the results are shown in Table 8.

Table 8: Linear regression results for frequency and
information literacy
(Note: Dependent variable: overall quality of information for
use)
Standardized
Model
Model
t
Sig.
Coefficients
Sig.
Constant
3.828 0.001
Process
Frequency
0.264
2.024 0.052
1
0.000
information Information
0.607
4.648 0.000
literacy
Constant
6.156 0.000
Organize
Frequency
0.274
1.605 0.118
2 and store
0.002
Information
information
0.368
2.151 0.039
literacy
4.712 0.000
Disseminate Constant
3
0.010
information Frequency
0.201
1.231 0.226

Information
literacy
Constant
Evaluate
Frequency
4
information Information
literacy

0.352

2.155 0.038

0.171

3.360 0.002
1.102 0.278

0.422

2.725 0.010

0.008

It was interesting to note that frequencies of all the scanning steps, previously found to be
significantly correlated with information quality, were not significant when put into the same
model with the corresponding information literacy skill.

Discussion
The results show that the perceived strategic uncertainty of the remote environment does not
have significant impact on the frequencies of scanning activities. This is probably due to its less
importance when compared to task environment. Earlier research pointed out that the task
environment is more relevant to goal setting and attainment (Dill 1958; Duncan 1972; Sawyerr
1993). For the task environment, it is found that its uncertainty level is positively correlated with
two scanning activities; collecting information and organizing and storing information. It is
easily understandable that companies perceiving higher uncertainty would collect more
information to overcome the information gap. This finding is consistent with the results of some
earlier studies (Auster and Choo, 1993; Ebrahimi, 2000). With regard to the step of organizing
and storing information, its frequency would probably be in accordance with the frequency of
collecting information. The more information collected, the more frequently it has to be
organized and stored in a proper manner.
The absence of significant correlations between perceived uncertainty of task environment and
frequencies of the other scanning activities was surprising. It is probably due to lack of
awareness about the importance of those activities. Moreover, as operations in the travel industry
are sensitive to the environment, the life of information in this industry is very short. Probably
the respondent companies thought that it was not worth spending time and resources on
processing, disseminating and evaluating information. As a result, companies may not need to
adjust their scanning behaviour corresponding to the perceived strategic uncertainty level.
It is interesting to note that the information quality is positively correlated with the frequency of
processing, organizing and storing, and disseminating and evaluating information, but not with
the frequency of indentifying scanning need and collecting information. Moreover, all the six
aspects of the information literacy skills were found to have a significant impact on the overall
quality of information. These two findings imply that the practical value of external
environmental information can only be realized through proper and more frequent scanning
activities. More frequent information collection may not necessarily lead to higher quality of
information. The collected information must be properly processed and organized, and
disseminated to the end-users in a timely manner. As users, they should also possess the
competencies for appreciating and evaluating information, and being able to effectively utilize
the information.

It is also worth noting that frequency for indentifying scanning need seems to be unrelated to
information quality. However, it is not hard to understand given the context of travel industry. As
mentioned by some senior managers of participating companies, and the Chief Executive of
NATAS, the operations of travel agents are very straightforward, so the information needs of
those companies are also well-established and remain comparatively stable. They may not need
to frequently identify their scanning need, as the need for information may not be altered by
changing uncertainty levels. However, the competency of clearly and accurately identifing
scanning needs is still important for travel agents. Without establishing scanning needs as a
priority, environmental scanning may not be conducted effectively in these companies.
The linear regression models show that the impact of related information literacy skill is greater
than the frequency of conducting scanning activities. In other words, if people in charge of
various scanning activities do not possess the related skills for handling information, the quality
of information for use may not be improved through merely increasing the frequency of
conducting scanning activities. Thus, information competency plays a more important role than
frequency of environmental scanning in achieving information success.

Conclusion
The majority of prior empirical studies on environmental scanning in business chose to focus on
the information collection step only. Most attention has been paid to scanning frequency as a tool
for information success rather than on information competency. However, the results of this
study show that information literacy skills in all steps are more important to the final outcome of
environmental scanning, in terms of the overall quality of information. Moreover, it is worth
noting that the frequency of collecting information, which is emphasized by previous research,
does not have significant correlation with the information quality. In other words, more frequent
information collection may not necessarily lead to better quality of information. The collected
information should be properly processed, organized, disseminated and evaluated to realize its
value.
It is also worth noting that the travel agent who responded to the survey do not adjust their
frequency of scanning activities according to the perceived strategic uncertainty level expect for
the steps of collecting information, and organizing and storing information. This is probably due
to lack of awareness about the importance of those scanning activities or the inability to
appreciate their benefits. . The travel industry is one with intense competition, low entry barriers
and low profit margin. Although opening and operating a business in this industry in Singapore
is very simple and transparent, to become a successful player still needs to deliberately and
carefully manage the signals from the external environment. Effective environmental scanning
requires not only collecting and organizing information, but also clearly defining the scanning
need, and proper processing, disseminating and evaluating information.
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