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Abstract 

 

In equivocal information environments the framing of strategic issues is 

significantly influenced by managerial cognition and the perceptual biases of 

executives.  This paper seeks to advance our understanding of temporal biases by 

defining and operationalizing the structure of individual temporal perspectives.  

These individual temporal perspectives bias the temporal framing of strategic issue 

templates and consequently strategic attention.  We re-examine a 30-year-old 

dataset in this light and find evidence of a scaling bias, a warping bias, and an 

anchoring effect of individual temporal perspetives on strategic issue identification 

and interpretation.  We also observe a reflection effect in data collection, in which 

toughtful consideration of past events leads to a temporary elongation of future 

time horizons.  Recommendations for future research and implications for the 

temporal aspects of strategic planning and decision making are addressed. 
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 INTRODUCTION 

With increased environmental turbulence, the structural ambiguity of 

information signals increases and the uncertainty of the information environment is 

more aptly characterized as one of equivocality. In equivocal information 

environments, the problem is lack of clarity rather than lack of explicit data. Because 

strategic threats and opportunities are more difficult to identify and define, and 

executives are more uncertain about which questions to ask, strategic decisions are 

likely to be increasingly dependent upon executives’ cognitive biases and the frames 

of reference they bring to the table.  

The field of managerial and organizational cognition is concerned with the 

role of individuals in management and decision-making, including strategy 

formulation and implementation. Its central assumption is that an individual’s 

reactions to external stimuli are mediated by cognitive processes and structures. 

Research in this field dates back at least to 1958, when March and Simon explained 

that organizational decision-making is marked by “bounded rationality” as 

individuals deal with intractable amounts of information and stimuli.1 One of the 

major findings of the field is that individuals use knowledge structures – also 

referred to as schema, templates, cognitive maps, and frames of reference – to 

simplify and guide information processing, issue discovery, and decision making. A 

knowledge structure is “a mental template consisting of organized knowledge about 

an information environment that enables interpretation and action in that 

environment” and it serves as a “lens” or “filter” that directs attention toward some 

sources of information and blocks out others.2 Research into strategic cognition 
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seeks to understand the origins, nature, and effects of these structures on strategy 

formulation and implementation.3 

Early theorists of strategic cognition have worked from the simple 

assumption that knowledge structures are built from experience, but recent work 

has begun to illuminate and expand our understanding of their formation. They have 

been linked to group membership and to national origin. Finkelstein and Hambrick 

identify three elements and causes underlying managers’ cognitive maps: cognitive 

content (knowledge and beliefs), cognitive structure (the way the content is 

organized and connected), and cognitive style (the way the individual thinks, and 

gathers and processes information).4 Finkelstein and Hambrick’s framework shows 

how deeper cognitive biases of top managers contribute to the formation of their 

business-related knowledge structures. It is in light of this framework that we 

reconsider the theoretical implications of a study conducted by the first author in 

the 1980s. 

That study sought to examine temporal biases in strategic attention.5 

Strategic attention is defined as the process by which managers scan the 

information environment to look for strategic signals about impending threats and 

opportunities, how they identify and formulate strategic issues, and how they 

translate these strategic issues into agenda items to be carried out. While temporal 

aspects are implicitly embedded in biases to strategic attention such as the 

hindsight bias, it appears that there has been little direct consideration of temporal 

biases in the strategic decision making area. Better understanding of the structure of 

temporal biases in the strategic attention of top managers, and understanding how 
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individual differences affect decisionmakers' susceptibility to temporal biases is a 

prerequisite to improving the strategic decision making process. Applying the 

Finkelstein and Hambrick framework, we argue that these temporal biases are 

aspects of “cognitive structure” and “cognitive style”, and that their effects on 

strategic attention are mediated by the knowledge structures whose development 

they guide. 

 

THE TEMPORAL DIMENSIONS OF STRATEGIC ISSUES 

Issues are combinations of events, developments, or trends that have 

potential consequences for an organization.6 Strategic issues are those perceived to 

have a significant impact on organizational performance. Managers are bombarded 

by a continuous stream of information which they interpret in various ways. Some 

of this information helps them to identify and shape issues, the meanings of which 

are constructed, labelled, and packaged over time.7 In a strategic decision making 

context, issues can be viewed as attention organizers. 

The structure of the temporal dimensions of strategic issues can be examined 

by drawing on the strategic cognition concept of templates. Templates are frames of 

reference through which an issue domain is perceived and enacted, and they guide 

attention to that particular issue. An issue template has a theme which is a dynamic 

description of the plot that the template carries.8 This template theme includes 

sequences of events, cause and effect logic, historical antecedents, and potential 

future consequences. In equivocal information environments the template is most 
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likely to include multiple event sequences due to ambiguity and multiple 

interpretations. 

 

Figure 1. Strategic Issue Template 

Current instant 

at which the 

executive is 

reflecting on the 

strategic issue

Future horizon: how far ahead into 

the future the executive is willing to 

intuitively forecast any potential 

consequences of the strategic issue

Awareness:

point at which the 

executive believes 

he first became 

aware of the 

strategic issue

Past horizon: how far back the 

executive’s thinking traces the 

historical antecedents directly 

related to the strategic issue

time

antecedence span
consequence span

awareness span

template span

 

 

A schematic representation of the timeline of a strategic issue template is 

shown in Figure 1. The timeline is filled with issue-related events which have 

occurred and which are anticipated to occur, a simplified snapshot of an on-going 

dynamic process.  

The definition of an issue template timeline and the event sequences 

associated with it are influenced by situational constraints and organizational 

variables. Situational constraints such as dominant events, deadlines, or 

organizational crises can have anchoring effects.9 Organizational variables that may 

bias the template timeline include the average length of the product development 

cycle; the time span of definitive feedback; organizational size, complexity, and 
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scope; consensual spans defined by professional norms; level in the organizational 

hierarchy; and the anticipated length of tenure by executives.10 Many of these 

temporal norms tend to be learned, encoded, and summarized by standard 

operating procedures, suggesting that institutional effects will be greater in older 

organizations with strong cultures.11 Externally imposed legal constraints such as 

IRS and SEC reporting requirements may also influence the temporal definition of 

an issue. 

This paper contends that the issue template is also mediated by individual 

differences of cognitive structure and style that we shall term individual temporal 

perspective. An individual temporal perspective is a frame of reference that reflects a 

biographical theme and consists of event sequences that correspond with the 

timeline of a person's career and personal life. This paper contends that this 

individual temporal perspective biases the temporal framing of strategic issue 

templates, and consequently strategic attention. The paper also reasons that this 

effect is most pronounced in equivocal information environments where time spans 

of consideration are often discretionary, and many of the stimuli are weak or faint, 

and thus temporal framing is not likely to be dictated by strong situational effects. 

 

DEFINING AND OPERATIONALIZING THE DIMENSIONS OF THE TEMPORAL 

PERSPECTIVES OF INDIVIDUALS 

The concept of temporal perspective is based on the notion of the subjective 

experience of time.12 There is semantic and operational ambiguity related to 

temporal perspective, and that is further muddied by the multidimensionality of the 
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concept and its multidisciplinary origins.13 Terms like time perspective, time 

orientation, and time perception are used loosely and interchangeably, and defined 

variously. 

Generally, studies of subjective time appear to fall into two groupings. The 

first grouping is primarily concerned with the interior structure of limited time 

intervals and the perception of duration.14 The second grouping is concerned with 

the perception of the flow aspects of time and the sequence and succession of events 

from a remote past, through the present, and towards a remote future.15 It is from 

this latter event-dependent conceptualization of subjective time that we form the 

concept of temporal perspective and derive its dimensions. 

The structure of temporal perspective is based on the way individuals 

perceive personal events in time, how they look forward to possible future events, 

and look backwards to significant events in the past. An individual’s "life space" 

consists of a sequence of events.16 The events extend on time horizons forward into 

the future and backwards in the past and have subjective valuations attached to 

them.17 This sequence of events, their temporal positions, and their valuation 

constitute an individual's temporal perspective: it is a temporal template that 

carries a biographical theme. 

The structure of individual temporal perspective can be characterized and 

operationalized through two dimensions: temporal horizons and temporal zone 

valuation. A third dimension, temporal ordering, captures the access dynamics of the 

template. 

 



10 

Temporal horizon: Temporal horizon is defined as the time span over which 

an individual perceives events that are considered relevant to the domain of 

personal activity. An individual has both a past temporal horizon, and a future 

temporal horizon. They can be measured in years. 

Temporal zone valuation: Temporal zone valuation refers to the emphasis 

given by an individual to a particular time zone: past, present, or future. It is based 

on the generic idea that some individuals or groups are consistently more 

appreciative of or oriented to events in one time zone rather than another.18 

Temporal zone valuation is operationalized as the average degree of importance 

that a person attaches to events in a particular time zone relative to another. The 

present is operationally treated as an ephemeral residual category. Thus, 

individuals can be classified on this dimension according to their ratio of future to 

past valuation. 

Temporal ordering: Temporal ordering is concerned with the degree to 

which events are ordered on a temporal basis when accessed. Variants of this 

dimension have been proposed which describe how events in the different time 

zones are interconnected, the degree of organization of events on the future span, 

and linear versus non-linear integration.19 We operationalize it here as the 

correlation between the order of access of events within the temporal perspective 

template and their spans on the timeline. 

 

The choice of these three structural dimensions is based on: (a) defining a 

parsimonious representation of event-based temporal bias; (b) considering the 
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dynamics of event access; (c) selecting dimensions which are intuitively valid to 

practicing managers; and (d) selecting orthogonal dimensions which are 

uncorrelated. For example, there is reason to believe that temporal horizons and 

temporal zone valuation may be orthogonal dimensions. Temporal horizons are 

defined through salient events, while temporal valuation is based on the perceived 

importance of events. Attention is a function of what events are salient, and salient 

events are not necessarily important events.20 Furthermore, temporal horizons are 

limited largely because of cognitive and environmental constraints, where as 

temporal zone valuation has a large affective component.21 

There is evidence to suggest that temporal perspectives are stable. While 

dimensions of what we have defined as temporal perspective have been shown to 

vary with an individual's life stage (rather than age), they have high stability within 

individuals on the shorter run of several years.22 They have also been linked to 

cultural variables such as traditions and religious beliefs as manifested through 

achievement motivation and delay of gratification.23 The existence of modal 

temporal perspectives for different cultures also indicates that temporal perspective 

is a stable characteristic.24 

Differences in individual temporal perspectives seem most striking as a 

cultural difference, especially when comparison is made at the broad environmental 

level such as between a Western and an Asian society. But they can also be thought 

of as individual differences among people from the same culture. As will become 

apparent from this paper, significant differences can even be seen among executives 

doing the same type of job in the same industry and in the same geographical 



12 

vicinity. As will also become apparent, these individual differences may bias 

strategic attention. 

  

THE TEMPORAL PERSPECTIVES OF EXECUTIVES AND BIASES IN STRATEGIC 

ATTENTION AND STRATEGIC ISSUE IDENTIFICATION 

In this paper we first defined a view of strategic issue identification based on 

the concept of knowledge structures, and we exposited the temporal dimensions of 

strategic issue templates. We then introduced the concept of individual temporal 

perspective (TP) as a frame of reference that reflects a biographical theme, and we 

characterized it through structural dimensions. In this section we examine how 

individual temporal perspective influences strategic attention, and construct 

propositions about temporal biases in the formation of strategic issue templates.  

Knowledge structures like strategic issue templates are highly personal and 

reflect many individual differences such as a manager’s experiences, position, 

education, and demographic background; they also reflect differences in what 

Finkelstein and Hambrick called cognitive structure and cognitive style. Cognitive 

style, or manner of thinking, affects the gathering and processing of information. 

Aspects of cognitive style include temporal horizons and temporal zone valuation, 

which affect which information a manager will pay attention to and incorporate into 

his knowledge structure. Cognitive structure is defined as the way knowledge is 

organized and connected in the mind, and temporal ordering is an important 

temporal aspect of cognitive structure. Because strategic issue identification takes 

place in ambiguous and uncertain information environments, in which issues can be 
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framed many different ways, the development of a strategic issue template is highly 

dependent on where a manager focuses his attention and what metaphors he can 

use in his interpretation. Temporal perspective influences both strategic attention 

and interpretation. This influence is effectively a temporal bias. 

 

This temporal bias is manifested in an event-dependent representation in terms of 

how it influences both the temporal placement of events and their valuation. We 

thus propose that this temporal bias is manifested in at least three ways: 

 

1. As a scaling bias: A scaling bias contracts or elongates the strategic issue 

template spans based on individual temporal horizons. 

2. As a warping bias: A warping bias alters the valuation of events on the 

strategic issue template timeline based on individual temporal zone 

valuation. 

3. As an anchoring bias: An anchoring bias draws strategic issue template spans 

towards the temporal vicinity of salient events on the TP template timeline. 

 

This characterization of temporal bias results in several propositions about 

temporal bias in strategic attention: 

 

Propositions about scaling bias 

The scaling effect is a straightforward effect of temporal horizon on strategic 

attention, and has been observed in strategic decision making contexts before. For 
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example, Nanus25 has observed that managers often limit their decision making 

perspective to short range horizons because their personal time horizons are 

relatively short. Das26 has reported that managers in a commercial bank who had 

shorter individual future horizons also preferred shorter planning horizons. It is 

reasonable to hypothesize that the scaling effect could be manifested at three levels 

of strategic views: issue-level, industry-level, and plan-level. This suggests three 

propositions: 

Proposition 1: Executives with longer (shorter) individual future horizons 

will frame strategic issues with longer (shorter) consequence spans than executives 

with shorter (longer) individual future horizons. 

Proposition 2: Executives with longer (shorter) individual future horizons 

will define both “long range” and “short range” in the their industry as being longer 

(shorter), compared to executives with shorter (longer) individual future horizons. 

Proposition 3: Executives with longer (shorter) individual future horizons 

will have longer (shorter) time horizons for their longest-range formal strategic 

plan, compared to executives with shorter (longer) individual future horizons. 

 

Propositions about warping bias 

To examine the warping bias in the case of temporal zone valuation, an 

elaboration of classes of events needs to be added. While scanning the environment, 

an executive receives signals that convey information pertinent to potential 

strategic threats and opportunities. These signals inform the executive of an event 

that has happened (the event has a past time subscript), an event that is currently 
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happening (the event has a present time subscript) or an event that will most 

probably happen (the event has a future time subscript). The potentially strategic 

consequences of the event are always in the future, while the time subscripts of the 

event can be in the past, present, or future. The time subscript is endogenous to the 

event, and not to the time of signal reception. Based on the notion that information 

search is biased and localized,27 the following proposition can be inferred: 

Proposition 4: Executives with stronger (weaker) individual future zone 

valuations are more likely to warp the localization of scanning towards events in the 

future than executives with weaker (stronger) individual future zone valuation. 

Thus, the majority of events they would perceive and construe as strategic and 

conveying important information about the future would be on the consequence 

(antecedence) portion of the timeline, rather than the antecedence (consequence) 

portion (see Figure 1). 

 

Propositions about anchoring bias 

Anchoring biases should draw strategic issue template spans towards the 

temporal vicinity of salient events on the temporal perspective timeline. Events in 

the past have been shown to be much more salient in memory than events that have 

not yet happened.28 Thus, we expect the anchoring bias to dominate any possible 

scaling bias effect, like that of Proposition 1, for the past/antecedence span. This 

suggests the following proposition: 

Proposition 5: Executives with longer (shorter) individual past horizons will 

not have proportionally scaled-up (scaled-down) antecedence spans on their 
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strategic issue templates. Instead, the strategic issue antecedence spans will be 

anchored by salient events on the past portion timeline of the TP template. 

 

In order to assess the validity of these propositions, we decided to re-

examine an empirical dataset collected by the first author for an earlier study. The 

data collection and our new analysis is presented next. 

 

RESEARCH DESIGN AND METHODOLOGY 

Executive sample and environmental context 

A sample of CEOs of small high-technology manufacturing companies in the 

Silicon Valley area was elicited. CEOs from 110 member firms of the American 

Electronics Association were contacted, and ultimately 37 agreed to participate in 

the study – no small sample for as difficult-to-reach a population as CEOs. Data 

pertaining to company size (revenue, and number of employees), product category 

(communication, computer media, computers, instrumentation, or semiconductors), 

time since founding, length of the product development cycle, ownership (public or 

private) and the CEO’s age, were obtained. 

Each CEO sat down with the first author for approximately two hours to 

complete a semi-structured interview and two questionnaires, described in the next 

subsection. A pilot test was run on a separate sample of 16 top managers attending 

an executive development program in order to debug the instruments and the 

interview procedure. Of the 37 CEOs, four did not complete the course of data 

collection, leaving 33 cases usable for our analysis. The CEOs were all males and 
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their mean age was 48. The mean company size was 461 employees, and it varied 

between 45 and 2200, while revenues ranged from $1.5 million to $200 million with 

a mean of $30 million. Measures of company attributes related to size (sales and 

employees), history (age), cyclicity (average product development time), and CEO 

age are shown in Table 1. 

 

Table 1. Attributes of Sampled Companies (n=33) 

  N MIN MAX MEAN STD 

Company characteristics  
    Employees 33 45 2200 461 581 

Company age 33 3 25 11 6 

Sales (millions) 33 1.5 200 30 42 

CEO age 32 35 65 48 8 

Mean product development (months) 33 2 42 19 9 

 
 

Smaller companies were sampled because of greater accessibility and 

because it is believed that CEOs of smaller companies personally account for a 

greater amount of variance in strategy formulation than CEOs of larger companies 

supported by large management hierarchies. Sampling CEOs from companies in the 

same industry and the same general geographic area had the advantage of reducing 

the confounding influences of industry and regional factors, at a possible loss of 

generalizability. Furthermore, pilot testing had demonstrated that effective 

interviewing with CEOs needed good familiarity with the industry, suggesting a one-

industry design. The constant and rapid pace of technological innovation and 

discontinuous change in the high technology industry in California virtually assured 

a richness of strategic threats and opportunities. 
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Semi-structured interviews to elicit strategic issue templates 

Aspects of strategic attention were tapped through a semi-structured 

interview with the CEO which usually lasted about 90 minutes. The researcher 

asked CEOs to describe aspects of their strategic attention behavior related to three 

specific strategic threats or opportunities that they were experiencing. The 

questions asked the nature of the issues, how and when CEOs became aware of 

them, how far back they traced the origins of the issues (antecedence time spans) 

and how far into the future they believed the consequences of the threats or 

opportunities reached (consequence time spans). CEOs were also asked for their 

opinions about the definitions of “long term” and “short term” in their industry. The 

researcher also asked general questions about planning behaviors such as the 

number, type, and frequency of update of strategic plans at the company.  

  

The VISTA test of individual temporal perspective 

An instrument was developed to measure dimensions of CEOs’ individual 

temporal perspective. Each CEO was asked to look into his personal future and write 

down ten expected events, to locate each on a time span, and rate each event’s 

importance on a scale of 1 to 7. They performed the same exercise for ten events in 

their personal pasts. To check for response order bias, approximately half of the 

participants were surveyed in reverse order, asked first about past events. The 

events themselves were not recorded, to protect participants’ privacy and 
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encourage candor; all TP data is derived from the time spans and the importance 

weights. The questionnaire was debugged and piloted with graduate students. 

 

Measurement of perceived environmental tempo 

Time horizons cannot be judged as short or long independent of 

environmental change and environmental tempo.29 For purposes of calibration, 

being able to capture the environmental tempo as perceived by the CEOs was 

deemed as important. It was tapped through the "activity" portion of the F-A-S-T 

test which is a brief self-administered questionnaire which taps four dimensions of 

general attitudes towards time.30 It was developed in the context of consumer 

marketing and validated and standardized on various cross-sections of the 

population.31 It takes about ten minutes to complete. The "Activity" scale taps how 

people perceive the passage and the supply of time with respect to the amount of 

activities in which they engage themselves, and is a measure of perceived 

environmental tempo. We expect the perceived tempo measure to correlate 

negatively with future temporal horizons. 

 

DATA 

Of the 37 CEOs interviewed, four never completed the VISTA test of 

individual time perspective. The questionnaire was administered in the presence of 

the researcher, so the incomplete cases are likely due to research interviews being 

cut short when other work intervened. Of the other 33 CEOs, one gave no 

antecedence spans for the strategic issues he was interviewed about, and 6 either 
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did not indicate the length of their strategic plans or indicated they had no plan. 

There were a few missing data points for company variables that may be relevant to 

our analysis: one CEO’s age was not recorded, and seven did not answer the 

question about the length of product development cycles in their industry. The 33 

relatively complete cases were used for this analysis. Descriptive statistics on 

strategic issue templates and individual temporal perspective are presented in 

Table 2. 

 

Table 2. Descriptive Statistics 

  N MIN MAX MEAN STD 

Strategic issue data (months except where noted)  
Consequence span of strategic issue templates 
CONSEQUENCE_MEAN 33 6 150 63 33 
Antecedence span of strategic issue templates 
ANTECEDENCE_MEAN  32 14 176 68 40 
CEO definition of “long range” in the industry 
LONGRANGE  33 6 120 52 25 
CEO definition of “short range” in the industry 
SHORTRANGE  33 0 18 7 5 
Company’s longest formal strategic plan 
LONGEST_PLAN (years) 29 0 5 3 2 

Individual temporal perspective (years except where noted) 
Future temporal horizon 
F_MAX 33 0.4 39.7 8.3 9.7 

F_MEDIAN 33 0.1 5.5 2.0 1.5 

F_MEAN 33 0.2 15.3 2.8 3.0 
Past temporal horizon 
P_MAX 33 1.4 39.7 21.2 10.6 

P_MEDIAN 33 0.3 29.6 8.2 6.7 

P_MEAN 33 0.5 24.4 9.3 5.7 
Temporal zone valuation (future/past) 
FP_VALUATION (ratio) 33 0.468 1.090 0.802 0.136 

 

Measuring strategic issue templates 
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The time spans associated with strategic issue templates (see Figure 1) were 

calculated for each CEO by taking the means across the three strategic threats or 

opportunities identified. There were no significant differences in spans between 

threats and opportunities; also, several of the CEOs did not regard opportunities as 

being distinct from threats. 

Strategic issue framing is strongly influenced by objective situational factors, 

not just individual biases, so we expect correlations between 

CONSEQUENCE_MEAN, LONGRANGE, SHORTRANGE, LONGEST_PLAN, and 

ANTECEDENCE_MEAN and a selection of company characteristics. These 

correlations are reported in Table 3. A quick observation reveals that most variables 

have a high correlation with PUBLIC, a dummy variable indicating that a company is 

publicly-owned as opposed to privately-owned. Another notable statistic is the 

relatively low correlation between the perceived definition of “long range” in the 

industry, and the length of the company’s longest strategic plan. We suspect that the 

LONGEST_PLAN variable is problematic for our analysis, because a zero value may 

indicate an aspect of a firm’s culture or attitude toward planning – rather than a 

very short strategic horizon. 
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Table 3. Correlations between company variables and strategic issue templates 
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PUBLIC 1.00 0.47 0.51 0.43 0.41 0.20 0.39 0.11 0.40 0.50 

EMPLOYEES 0.47 1.00 0.33 0.94 0.49 0.10 0.50 0.24 0.32 0.14 

COMPANY_AGE 0.51 0.33 1.00 0.30 0.25 0.08 0.54 0.31 0.12 0.25 

SALES 0.43 0.94 0.30 1.00 0.52 0.16 0.41 0.23 0.25 0.12 

PRODDEV_MEAN 0.41 0.49 0.25 0.52 1.00 0.32 0.53 0.11 0.26 0.35 

LONGEST_PLAN 0.20 0.10 0.08 0.16 0.32 1.00 0.08 0.26 0.36 0.12 

LONGRANGE 0.39 0.50 0.54 0.41 0.53 0.08 1.00 0.44 0.21 0.18 

SHORTRANGE 0.11 0.24 0.31 0.23 0.11 0.26 0.44 1.00 0.15 -0.11 

CONSEQUENCE_MEAN 0.40 0.32 0.12 0.25 0.26 0.36 0.21 0.15 1.00 0.56 

ANTECEDENCE_MEAN 0.50 0.14 0.25 0.12 0.35 0.12 0.18 -0.11 0.56 1.00 

 

Five categories of companies took part in the study: 6 in communication, 1 in 

computer media, 10 in computers, 9 in instrumentation, and 7 in semiconductors. A 

MANOVA was conducted to test whether there were significant group differences on 

the dependent variables, and no significance was found, so this variable was 

excluded from further analysis. Missing values of ANTECEDENCE_MEAN, 

PRODDEV_MEAN, and LONGEST_PLAN were substituted for by regression 

imputation as a weighted combination of the two variables most highly correlated 

with each. Zero values of LONGEST_PLAN were not considered missing values. 
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Examining the temporal perspective of CEOs 

Correlations between dependent variables taken from the VISTA test 

(F_MAX, F_MEAN, P_MAX, P_MEAN, and FP_VALUATION) were calculated and are 

presented in Table 4. CEO age is included in the correlation matrix as some prior 

work suggests age will be correlated with temporal horizons or temporal zone 

valuation. The VISTA test was given in two formats: form A (N=16) which asked 

about future events first, and form B (N=17) which asked about past events first. 

FORMA is a dummy variable flagging subjects who were asked about the future first. 

The one missing value of CEO age was imputed from a regression of this variable 

onto its two strongest correlates, P_MAX and FP_VALUATION. 

 

Table 4. Correlations of temporal perspective variables from VISTA test 
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AGE 1.00 -0.17 0.08 0.06 0.40 0.27 -0.43 

FORMA -0.17 1.00 -0.31 -0.30 0.05 0.04 0.19 

F_MAX 0.08 -0.31 1.00 0.91 0.28 0.20 -0.25 

F_MEAN 0.06 -0.30 0.91 1.00 0.21 0.14 -0.25 

P_MAX 0.40 0.05 0.28 0.21 1.00 0.78 -0.09 

P_MEAN 0.27 0.04 0.20 0.14 0.78 1.00 -0.07 

FP_VALUATION -0.43 0.19 -0.25 -0.25 -0.09 -0.07 1.00 

  

We see two interesting patterns in the correlation matrix. First, age is 

apparently highly correlated with past temporal horizons, and negatively correlated 
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with future/past temporal zone valuation, but not strongly correlated (positively or 

negatively) with future temporal horizons. This is consistent Boneicki's findings that 

future horizons are not correlated to an adult's age, but rather to his/her "life 

stage."32 We would expect most of the CEOs to be in the same life stage. On the 

other hand, age is correlated positively with past horizons and negatively with 

FP_VALUATION because "...age brings with it a progressive decline in the 

importance of what is yet to come and an increase in the importance of what has 

already taken place."33 

Second, those subjects asked about future events first demonstrated far 

shorter future temporal horizons, but greater future/past temporal zone valuation, 

yet test format was not strongly correlated with past temporal horizons. A 

multivariate T2 test on F_MAX, P_MAX, and FP_VALUATION did not show a 

significant difference between the test formats. However, a look at individual T-tests 

shows a large difference in F_MAX across test formats (Mean of 5.2 years for form A, 

11.2 years for form B) and very wide confidence intervals accounting for a marginal 

p value of 0.076. The statistical nonsignificance of this nevertheless striking mean 

difference may reasonably be attributed to low power, so we did not dismiss this 

observation as meaningless noise. 

Because random assignment rather than random sampling was used in 

assigning CEOs to the two groups, perhaps other personal confounding variables 

were distorting the results. Accordingly, analysis of covariance was done with F-

MAX as the dependent variable, and P_MAX, FP_VALUATION, and CEO age as 
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covariates, with the test form as the treatment. The results indicated that the effects 

of CEO age and FP_VALUATION were not significant. The F test for the main effect 

was significant at p=0.1. P_MAX and the main effect explained about 30% of the 

variance in F_MAX. Why then, was there this large discrepancy between the two 

groups in the length of future horizons? 

This discrepancy has at least two explanations. The first was that future 

temporal horizons were unstable, very sensitive to situational effects in general, and 

were not inherent individual differences. However, both the large discrepancy 

between the two randomly assigned groups and the above analysis of covariance 

results suggest that it was not noise. Also, as mentioned earlier in the paper, 

empirical studies in psychology and anthropology have shown that while temporal 

horizons are sensitive to strong situational effects such as danger and crisis, they are 

otherwise stable individual characteristics. The second possible explanation was 

that the future horizons were sensitive to strong situational effects in the research 

procedure itself, and the evidence suggests that this is the more plausible 

explanation. Serendipitously the procedure had revealed what we called the 

reflection effect. 

 

The reflection effect: 

The reflection effect is a phenomenon in which thoughtful deliberation of 

events on past horizons in precedence to events on future horizons will cause a 

considerable elongation of future horizons. It can be explained by the idea that we 

make most sense of our environment using retrospective reflection, the past is 
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prologue, and our approach to the future is backward-looking.34 Thus, there is a 

"mirror effect" from the past into the future which will be strongest when thoughtful 

deliberation about the past directly precedes thinking about the future. The 

temporal perspective measurement procedure in this study invokes such a mental 

set with the past-first group. Because past horizons are much longer than future 

horizons (see Table 2), the longer past horizons will reflect forward into their future 

horizon spans and we will get an elongation effect. However, there is nothing to 

suggest such a mirror effect from the future into the past in the case of the future-

first group, especially that the past is heavily anchored by events which have 

emotional salience. 

Following that explanation, it would also seem that the temporal horizons 

from the future-first group are the true unbiased temporal horizons that should be 

used for testing the propositions of this study. To further reinforce this decision we 

draw on the perceived environmental tempo measure from the F-A-S-T test. Given 

the hypothesis that future horizons contract with increased tempo because of 

information overload,35 the correlation between CEO future horizons and their 

perceived tempo should be negative. The results with the future-first group indicate 

a correlation coefficient of -0.3 which is significant at the 0.05 level. On the other 

hand, the results with the past-first group indicate no significant correlation. 

While this finding meant that the sample size would be halved for many of 

the data analyses, there was also a silver lining in this serendipitous finding: It 

translated to the strategic planning context and strategic issue template level. 

Kouzes & Posner36 in their work with middle and senior-level managers asked 
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managers in strategic planning sessions to look into the distant past and deliberate 

about it before looking into the future. They reported that this enabled them to 

envision much more distant futures and with much more richness and detail. While 

more validation and research under various treatments is needed, the reflection 

effect appears to be useful as a visioning aid in strategic planning. 

 

CEO temporal perspective timelines: 

The temporal dimensions of the individual temporal perspective of a 

"typical" CEO in the sample is shown in Figure 2. P_MIN and F_MIN are based on the 

least distant event mentioned in the past and the future respectively. Together they 

define the present, which we define by exclusion as what is not in the future or the 

past. It is interesting to note that most of the present is in the past! 

 

Figure 2. THE TP TEMPLATE OF THE "TYPICAL" CEO IN THE SAMPLE 

time

PAST

P_MAX:

21.2 years

P_MIN:

1.6 years

F_MIN:

0.5 year

F_MAX:

8.3 years

F_MEAN:

2.8 years

P_MEAN:

9.3 years

FUTURE

PRESENT

1 : 0.8
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Temporal ordering of the CEOs 

While the temporal ordering dimension is not directly used in any of the five 

temporal bias propositions that this study is examining, it clarifies the dynamics of 

event access on the temporal perspective timeline. Spearman correlation 

coefficients between the order of mention of events (1 to 10) and their time span (in 

years) for each CEO were computed, and aggregated across all CEOs. In summary 

the results indicate that the nature of event access and the degree of temporal 

ordering is significantly different on the future portion of the temporal perspective 

timeline than it is on the past portion. On the past horizon, recall tends to be 

chronologically ordered from the distant past towards the present (-0.67 temporal 

ordering coefficient), and the perceived importance of events affects order of recall, 

although the chronological effect is stronger than the importance effect. On the 

future horizon there is a weak chronological effect from the present towards the 

future (0.14 temporal ordering coefficient), the perceived importance of events 

affects order of recall, but both the chronological effect and the importance effect 

are weak. Thus in general, there is strong temporal ordering of the past and weak 

temporal ordering of the future. This is not surprising given that memory plays a 

major role in shaping the past horizon and it tends to be more organized,37 thus the 

strong chronological ordering of the recalled past. 

There is also indication from the data that the degree of temporal ordering 

for the past and future horizons are positively correlated (+ 0.56) for the future-first 

group suggesting a carryover effect in temporal ordering from the past to the future. 

There was no such carryover effect with the past-first group suggesting that while 
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the reflection effect elongates future horizons, it does not seem to alter event 

construal and access on the future horizon in becoming more chronologically 

sequential. That result mitigates the fear that the reflection effect might constrain 

thinking about the future to an extrapolation of thinking about the past. 

 

TESTING THE PROPOSITIONS ABOUT TEMPORAL BIAS IN STRATEGIC ATTENTION 

Propositions About Scaling Bias 

 

Proposition 1: Coefficients nonsignificant but in the expected direction.  

The proposition that executives with longer individual future horizons will 

frame strategic issues with longer consequence spans than CEOs with shorter 

individual future horizons was not supported by a linear regression analysis. Using 

the future-first group and controlling simultaneously for company ownership status 

(public/private), company average product development time, and company age, a 

regression of F_MAX onto CONSEQUENCE_MEAN revealed that all computed 

coefficients were in the expected direction, though nonsignificant. The selected 

control variables were those that the literature identified as possibly influencing 

strategic issue spans (see earlier section).  

 

Proposition 2: Coefficients nonsignificant but in the expected direction. 

The proposition that executives with longer individual future horizons will 

perceive both long range and short range in the their industry as being longer, when 

compared to executives with shorter individual future horizons was also not 
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confirmed. Again, regressions of F_MAX onto both SHORTRANGE and LONGRANGE 

revealed coefficients in the expected directions but statistically nonsignificant. Since 

these are industry rather than company time span ranges, a multivariate analysis 

with company variables was unwarranted here. 

 

Proposition 3: Supported with significance. 

The proposition that executives with longer individual future horizons will 

have longer time horizons for their longest-range formal strategic plan, when  

compared to executives with shorter individual future horizons was supported.  

The CEOs were also asked to describe the types of strategic plans their 

companies had and their formal time horizons. It was difficult to gain access to the 

documents themselves because of their sensitivity. The number of types of plans in 

the sample of companies varied from none to three. Their time horizons are shown 

in Table 6.  

 

TABLE 6. TIME HORIZONS OF FORMAL PLANS OF SAMPLED ORGANIZATIONS  (N=30) 
 

 
Number of Formal Plans 
 

 
3 

 
2 

 
1 

 
0 

 
Number of companies 

 
6 

 
17 

 
5 

 
2 
 

 
Median span for 
longest formal plan 
 
Associated range 
 

 
5 yrs 
 
 
4 - 10 yrs 

 
5 yrs 
 
 
1 - 5 yrs 

 
2 yrs 
 
 
1 - 3 yrs 

 
--- 
 
 
--- 
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Median span for 
next longest formal plan 
 
Associated range 
 

 
2.5 yrs 
 
 
1 - 5 yrs 
 

 
1 yr 
 
 
0.25 - 2 yrs 

 
--- 
 
 
--- 

 
--- 
 
 
--- 

 
Median span for 
third longest formal plan 
 
Associated range 

 
1 yr 
 
 
0.25 - 1 yrs 
 

 
--- 
 
 
--- 

 
--- 
 
 
--- 

 
--- 
 
 
--- 
 

  

The statistical distribution of the time horizons of the longest formal 

strategic plan was such that it could not be regarded as an interval variable. 

Furthermore, as discussed earlier, zero values of LONGEST_PLAN represented firms 

that had no formal plans, not firms with plans of length zero. To test this 

proposition, the companies were divided into two groups based on whether the 

time horizon of the longest formal strategic plan was equal/above or below the 

median of five years. A discriminant analysis was performed using this grouping 

(n1=13, n2=17) and the discriminating variables used were company size, average 

product development time, and F_MAX. Wilk's lambda was 0.55 and was significant 

(p=0.1). The standardized discriminant function was highest for F-MAX (1.13) 

compared to company size (0.85) and average product development time (0.7). This 

confirmed the proposition. 

 

Propositions About Warping Bias 

 

Proposition 4: Correlation nonsignificant but in the expected direction. 
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The proposition hypothesize that executives with stronger individual future 

zone valuations are more likely to warp the localization of scanning towards events 

in the future than executives with weaker individual future zone valuation. In order 

to test these that hypothesis a relative index for the time subscript of strategic  

information was constructed from the strategic information that the CEOs reported 

as making them aware of each of three strategic threats and opportunities. A 

positive score of +1 was given for each future time subscript, null for each present 

time subscript, and -1 for each past time subscript.  

There was some subjectivity involved in inferring the time subscripts from 

the CEO responses, and the coding was checked independently by a second person 

to have higher assurance of coder reliability. There was initial disagreement on 

about 15% of the items. The index median was negative, which was not surprising, 

given that we would generally expect a scarcity of strategic external information 

about the future as compared to the past and the present. A linear regression was 

run of the time subscript index on the CEOs' FP_VALUATION, company age, and a 

company success index based on growth. The inclusion of a company success index 

is based on the notion that more successful organizations may put more emphasis 

on past events than less successful organizations. The F ratio was not significant, 

although the correlation between the time subscript index and FP_ VALUATION was 

in the predicted direction (0.13). There was not enough evidence to reject the null 

hypothesis. 

 

Propositions About Anchoring Bias 
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Proposition 5: Partially confirmed -- evidence not conclusive 

The proposition would predict that because of the anchoring effect of salient 

events on past horizons on TP templates, executives with longer individual past 

horizons will not have proportionally scaled-up antecedence spans on their 

strategic issue templates. Rather, the strategic issue antecedence spans will be 

anchored by salient events on the past portion timeline of the TP template. A linear 

regression of the CEOs' TP past horizons onto the mean antecedence spans for the 

strategic issue templates while controlling for company age, yielded a coefficient 

that was negative and nonsignificant. Antecedence spans had a mean of 68 months 

(5.67 years), while median TP past horizons had a mean of 8.2 years, which was 

relatively comparable. It appears that the anchoring bias effect of salient events on 

TP past horizons may override the effects of scaling bias due to the spans of TP past 

horizons.  

 

CONCLUSIONS AND LIMITATIONS 

Analysis of the data provided qualitative support for the propositions of 

scaling bias (Propositions 1-3), warping bias (Proposition 4), and anchoring bias 

(Proposition 5), but in most cases statistical nonsignificance. Keeping in mind that 

this is a re-examination of a 30-year-old dataset and that the purpose of the present 

study is abductive theory building, not deductive theory testing, we do not find the 

statistical conclusions disappointing.  The impression we developed while 

performing these analyses was that, although the dataset suffered from a number of 
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limitations that prevented a fair and reliable statistical test, the data generally 

reinforces our conjectures and indicates that future empirical study of the 

propositions is merited. The limitations of the present dataset include: 

Small sample size: Of the 37 sampled CEOs, only 33 completed the VISTA test 

of temporal perspective dimensions. It ws a significant accomplishment to have 

gained access to this many subjects from such a difficult-to-reach population, and to 

have been able to collect rich data in the form of a structured interview and two 

questionniares per subject, and these exeptional qualities of the data justify its use 

for theory-building. However, the sample size is small for any theory-testing 

statistical analysis, and especially small for a multivariate analysis. Its size 

significantly limited statistical power. Evidence of this is that an obviously large 

difference in the mean F_MAX score between the two forms of the VISTA test (5.2 

years versus 11.2 years) was not found significant by either multivariate T2 test or a 

simple T-test. If this difference was not statistically significant, the likelihood of 

confirming any hypothesized effect of a cognitive bias was in doubt. 

Untested instrument: Two forms of the VISTA test (future-first and past-first) 

biased the measurement differently, above and beyond the random noise that came 

from the small sample size. In the correlation matrix (Table 4) for example, we see 

that the test form is strongly correlated with past temporal horizons but not with 

future temporal horizons. In other words the form of the test biased the responses 

in a complex way. This accident had a silver lining for theory-building, however, as it 

pointed to a reflection effect that we are only beginning to understand. 
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Other effects: It appears that the temporal perspective effects on strategic 

issue framing are overwhelmed by much larger effects of objective company and 

situational factors, such as the company’s industry, ownership status 

(public/private), and age. The effects of CEO cognitive biases are likely smaller than 

such important organizational characteristics, and it would be a challenge to find the 

effects we seek with such a small sample and unreliable instrument. 

This study illustrates some of the problems of conducting research on 

cognitive biases of CEOs, a hard-to-reach group whose decisions are based on a 

number of practical concerns in addition to their cognitive biases. The study suffers 

from low statistical power due to the combination of small sample size and a small 

effect size. In order to better study these kinds of effects in future studies, we might 

seek a research design that operationalizes variables such that they can be extracted 

from publicly available information. CEO framing of strategic issues, for example, 

might be drawn from their public comments to the media, or from their company 

annual reports. Another approach might be to design a longitudinal study that uses 

a small sample of CEOs but collects several data points from each. Experiments or 

quasi-experiments that reduce the effect of confounding variables would also be 

fruitful for testing the propositions developed in this study. 

 

IMPLICATIONS FOR STRATEGIC DECISION MAKING 

The paper has identified and investigated three types of temporal biases in 

strategic attention: scaling biases, warping biases, and anchoring biases. It has tried 

to capture a messy strategic cognition phenomenon using a knowledge structures 
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framework: we argued that temporal perspective (cognitive style and structure) is 

seen to affect the identification and interpretation of strategic issues (knowledge 

structures) by way of attention biases. 

Although the study has generated propositions and tested them empirically, 

it is exploratory. While the dimensions of temporal perspective have been derived 

and selected based on previous work in the literature, there is still much work to be 

done to confirm their nature. The above limitations notwithstanding, it is hoped that 

this paper will stimulate other researchers to further investigate the temporal 

biases that influence the framing of strategic decisions. 

There are a number of implications that we can draw for the study and 

practice of strategic decision making: 

 

Identification of types of temporal biases in strategic attention 

The study has identified three types of temporal biases in strategic attention 

based on individual temporal perspectives: scaling biases, warping biases, and 

anchoring biases. We argued that for CEOs of small companies the scaling bias is 

manifested in the formulation and identification of the consequences of strategic 

issues, in the perception of short range and long range in planning, and in the time 

horizons of formal strategic plans. We have thus identified an individual difference 

that biases the front end of the strategic decision making process in a predictable 

way. The effect of a warping bias based on temporal zone valuation could not be 

confirmed, but the hypothesized directionality was detected. The study shows some 

evidence of anchoring bias on antecedence spans of strategic issues based on 
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individual past horizons. While we cannot generalize that the effectiveness of the 

strategic attention process of executives is diminished due to temporal biases, we 

can now take some precautions should they be dysfunctional. 

 

Understanding the nature of temporal perspective 

The study has clarified some aspects of the individual temporal perspectives 

of executives that are useful for understanding its role in managerial decision 

making. For example, we now understand through both the conceptual development 

and empirical evidence in the study that temporal horizons and temporal zone 

valuation are orthogonal dimensions. Rather than implicitly blurring the 

distinctions between the two as is quite often in discussions of "future oriented" 

executives in the general management literature, we have shown that it is possible 

to have individuals who simultaneously have short future horizons and a very 

strong future zone valuation, or very long future horizons and very weak future 

zone valuation. It brings a richer view to the temporal framing of decisions. 

 

Potential insight into culture’s effect on strategy 

 A recurrent theme in strategy research has been an attempt to understand the role 

of culture and its effect on various aspects of strategy. Despite the quantity of research 

already conducted, the struggle with this question continues. A representative example, is a 

2004 study by Barr and Glynn who sought to understand cultural variations in strategic 

issue interpretation, with mixed results.38 Our study provides a possible explanation for 

these mixed results; we would argue that culture does not influence strategic issue 

templates directly but is rather mediated by its influence on individual differences of 
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cognitive style and cognitive structure. Temporal perspective is only one of many cognitive 

dimensions that may be strongly influenced by culture, and which mediate an executive’s 

attention and interpretation of strategic information. 

 

Temporal technologies for improving strategic decision making 

The study has illustrated that there are techniques that can alter the length of 

future spans of consideration. Notably, the reflection effect shows that conscious 

deliberation about the distant past prior to considering the future can be used to 

elongate future horizons, providing a useful temporal technology for strategic 

planning sessions. Similarly, future horizons can be made to contract through the 

perception of increasing environmental tempo. This also opens the door for 

developing a tool kit of temporal technologies that can enhance the strategic 

decision making process in corporations in other ways: how to use history to 

stimulate imagination for the future, how to draw sound historical analogies and 

how to spot false ones, how to think more easily in "time streams," and how to take 

advantage of "yesterday's tomorrows." 

 

Optimal temporal perspectives for executives in turbulent times 

The study suggests a somewhat unexpected prescription for the optimal 

temporal perspective profile for executives with respect to strategic attention in 

dynamic environments. The prescribed profile is that of an executive with a long 

future horizon, a long past horizon, and a strong past zone valuation. Having a 

strong past zone valuation seems a non-intuitive prescription in a strategic decision 
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making and strategic planning context. The positive correlation between TP future 

horizons and strategic issue consequence spans suggests that a long personal future 

horizon is advantageous for purposes of early warning of strategic threats and 

opportunities. The results of the study also show that perceived tempo and the 

length of individual future horizons are negatively correlated, confirming the notion 

that with increased environmental tempo, future horizons tend to contract and 

eventually get recalibrated. It can therefore be argued that if an executive has strong 

past zone valuation and long past horizons, the extent of his or her recalibration will 

be less, because the reflection effect will be much stronger, and that will tend to 

keep his or her future spans elongated. The strong emphasis on a long past will 

cause a mirror effect into the future and help resist the contraction of future 

horizons that is due to increased tempo. Perhaps old-fashioned executives are the 

most forward looking of all! 
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