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Sense of control matters: A long spatial distance leads to a short-term
investment preference
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Abstract

Increasingly, we can invest in projects that are distributed around the world through online investment platforms. Will
the spatial distance between these projects and ourselves affect our investment preferences? The present research aims to
experimentally examine the impact of spatial distance on intertemporal preferences for investment returns and to explore
the underlying mediating effect of the sense of control. Three studies were devised to address this topic. Studies 1 and 2
used two methods to manipulate the spatial distance between the location of investment projects and the location of investors.
Participants were more impatient with investment returns when the investment project was located farther away. In other words,
they preferred lower but earlier returns in intertemporal choice. Moreover, participants’ sense of control over the investment
project mediated the relationship between spatial distance and intertemporal preferences. Using a priming method, Study 3
showed that participants’ impatience for investment returns in investments with different spatial distances could be remedied
by giving them generalized control. Theoretical implications for studies regarding psychological distance and intertemporal
decision making and practical implications for investments are discussed.

Keywords: spatial distance, intertemporal choice, investment preference, sense of control

1 Introduction

Individuals often make trade-offs for different outcomes that
occur at various points in time, for instance, saving for the
future or enjoying consumption now, having the pleasure
of eating delicious food at the moment or having a slim
body in the future. This tradeoff is known as intertemporal
choice (Frederick et al., 2002). In the literature, intertempo-
ral choice is usually considered to involve making decisions
between a smaller-sooner (SS) outcome and a larger-later
(LL) outcome (e.g., making a choice between “gain $5 three
days later” and “gain $15 ten days later”). The outcomes
of an intertemporal choice will occur not only at different
temporal distances but also at different spatial distances.
Imagine Jack is in his home in New York City, thinking
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about investing $1500 in a project to build a leisure center.
There are two investment return options available for Jack to
choose from. One of them is expected to earn $180 a year
later, while the other has an estimated profit of $350 two
years later. Jack can choose only one option and can invest
only once. Will the spatial distance between the location of
the planned leisure center (the leisure center is located in
New York City/Seattle/Shanghai, China) and Jack affect his
choice of investment return options?

Both individual investors and companies often face ten-
sion between managing short- and long-term investments
(Litovetal., 2012). Given the intertemporal feature of invest-
ment projects and the current universality of long-distance
investments, the present research intends to explore the ef-
fect of the spatial distance between the decision maker’s
location and the place where the decision outcomes oc-
cur on intertemporal preference in the investment scenario.
Furthermore, we try to reveal the underlying psychological
mechanism of this effect from the perspective of the sense of
control. Although sense of control has been applied in the re-
search areas of spatial distance (e.g., Wakslak & Kim, 2015),
intertemporal choice (e.g., Lee et al., 2013) and investments
(e.g., Whitson & Galinsky, 2008), few studies have examined
its mediating role in the relationship between spatial distance
and intertemporal investment preferences. Thus, the goal of
this research is to examine the direct and indirect effects of
spatial distance on intertemporal preference in investments
(see Figure 1 for the framework).
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Ficure 1: Theoretical framework of the present research.

1.1 Spatial distance and intertemporal pref-
erence

Spatial distance is the subjective feeling that an object is
near or far in space from one’s current location and is one
of the dimensions of psychological distance (Trope & Liber-
man, 2010). Spatial distance has been found to affect peo-
ple’s judgments and evaluations (Williams & Bargh, 2008;
O’Connor et al., 2014; Thompson et al., 2015). Some stud-
ies in the literature have explored the potential relationship
between spatial distance and intertemporal decision making.
Maglio et al. (2013) asked participants to choose between re-
ceiving a smaller, immediate payoft and a larger, delayed pay-
off, with the funds being deposited into either a spatially dis-
tal or proximal bank. The result showed that participants in
the distal group were more likely to choose the delayed pay-
off than those in the proximal group. Researchers attributed
this result to that experiencing spatial distance reduced par-
ticipants’ sensitivity to the time interval between immediate
and delayed outcomes; that is, the subjective perception of
the time interval between immediate and delayed payoffs
was shorter due to the spatial distance. In the case where
the subjective difference between the amount of money of
immediate and delayed payoffs did not change, participants
would prefer the delayed but larger payoff. However, this
explanation ignores the possibility that the subjective differ-
ence between the amounts of money may also vary due to
spatial distance. In another study, Kim et al. (2012) revealed
anegative relationship between spatial distance and patience
in intertemporal choice. Participants imagined visiting one
location tomorrow and another location 1 month later on a
map, and then responding to an intertemporal choice. Re-
searchers manipulated the spatial distance between the two
locations and found that those who considered a longer spa-
tial distance perceived the same future time (i.e., the duration
between tomorrow and a day in 1 month) to be longer and
required a larger reward to postpone the reward available
today for 1 month.

Although these studies investigated the effects of spatial
distance on time perception and intertemporal choice, the
manipulations of spatial distance were different. Specifi-
cally, spatial distance was related to decision outcomes in
the former study but not in the latter. In addition, spatial
distance in the two studies was not the distance between the
decision maker’s location and the place where the decision
outcomes occurred. So there is still a lack of research about
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how the spatial distance between the decision makers’ loca-
tion and the place where the decision outcomes occur influ-
ences intertemporal preferences, especially in the investment
scenario.

1.2 The mediating role of the sense of control

In this research, we aim to clarify the impact of spatial
distance on intertemporal investment preferences from the
perspective of the sense of control, which has attracted con-
siderable attention in the research fields of spatial distance
(e.g., Wakslak & Kim, 2015), intertemporal choice (e.g.,
Lee et al., 2013) and investments (e.g., Whitson & Galin-
sky, 2008). Sense of control refers to individuals’ belief in
their abilities to predict, influence, and steer present or fu-
ture events (Kay et al., 2009). In addition to the common
sense idea that “spatial proximity facilitates control but spa-
tial remoteness decreases control over objects”, there is only
a little evidence regarding the relationship between spatial
distance and the sense of control. For instance, Wakslak
and Kim (2015) required participants to imagine that they
lived in Los Angeles and that an employee who worked in
Sacramento was under their supervision. A map showing the
locations of Los Angeles and Sacramento was presented to
participants. The map was zoomed in (in the distant group)
or zoomed out (in the close group) so that the spatial dis-
tance between participants and the employee looked large or
small. The results showed that participants expected to have
a lower sense of control over the employee when the spatial
distance was larger (see also Latané et al. (1995) for similar
results). This relationship also holds in the opposite causal
direction. Specifically, Wakslak and Kim (2015) found that
participants who believed they were unable to control work-
related issues from far away judged a job location’s distance
as farther. In addition, it is generally believed that events
occurring in distant locations are correlated with high un-
certainty (e.g., Wakslak, 2012), and high uncertainty usually
means low control over events. Thus, it can be speculated
that people will have a lower sense of control over events
that occur farther away. In the same way, investors will have
a lower sense of control over spatially distant projects than
spatially proximal projects.

When investors with a low sense of control are faced with
intertemporal choices, will they prefer the SS or LL invest-
ment returns? We argue that low sense of control will lead
to an increase in the preference for SS investment returns for
the following reasons: First, in intertemporal choice, the SS
outcome occurs earlier in time than the LL outcome. Thus,
the subjective uncertainty of the SS outcome is less than that
of the LL outcome (Keren & Roelofsma, 1995; Myerson
& Green, 1995). In other words, people subjectively feel
that their sense of control over the SS outcomes is stronger
than that of the LL outcome. Second, investors with low
control over projects (due to a long spatial distance) will
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want to improve their sense of control, because pursuing and
maintaining control has long been a basic need and a key
motivation of humankind (Kelley, 1971). Based on these
two reasons, it can be inferred that investors who have low
control over projects will prefer the SS investment returns in
intertemporal decision making because choosing SS returns
is more helpful to reduce the long-term tolerance for low
control (i.e., high subjective uncertainty) and to compensate
for the lack of control than choosing later returns. There is
some evidence in the literature supporting this prediction.

First, locus of control has been found to be related to
short- and long-term outcome preferences (e.g., Crilly, 2017;
Lasane & Jones, 1999; Platt & Eisenman, 1968). Crilly
(2017) explored the effects of locus of control and ways of
framing the future on intertemporal decision making, and
found that, as long as executives had confidence in their
ability to achieve forecasted results (i.e., internal locus of
control), they weighted long-term investment returns more
heavily when they recognized the advent of the future as
inevitable (the time-moving frame). Some other studies
also revealed that a strong control belief (i.e., an internal
locus) was positively associated with long-term choice and
suppression of impulses for immediate rewards (Lasane &
Jones, 1999; Platt & Eisenman, 1968). These results may
be due to the fact that people with internal locus of control
have a stronger sense of control over outcomes, so there is no
need for them to obtain immediate or short-term outcomes
to compensate for control. People with an internal locus of
control will be more concerned about the value of outcomes
than the time delay. However, people with an external locus
of control have a weaker sense of control over outcomes, so
they prefer immediate or relatively short-term outcomes to
reduce long-term tolerance for low control and to compen-
sate for control.

Second, research on the relationship between sense of
power and intertemporal choice also hints at one reason
to expect an association between sense of control and in-
tertemporal preference. Duan et al. (2017) investigated the
relationship between power and temporal discounting (i.e.,
the tendency to discount rewards in the future) and found
that participants primed with a low sense of power (through
recalling and writing a particular incident in which some-
one else had power over them) showed a higher tendency to
discount rewards 1 year later than those primed with a high
sense of power (through recalling and writing a particular
incident in which they had power over others) (see Joshi &
Fast, 2013, for similar results). In other words, participants
with a low sense of power will be more likely to choose the
smaller but immediate rewards, while giving up the larger
but delayed rewards. A possible reason for this result is that
people with a low sense of power have a lower sense of con-
trol over the outcome (Fast et al., 2009; Keltner et al., 2003),
so they tend to choose immediate rewards in intertemporal
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choice to compensate for the lack of control and to reduce
long-term tolerance for low control.

Taken together, these research findings support a mediat-
ing role of the sense of control in the relationship between
spatial distance and intertemporal preference. The spatial
distance between the decision maker’s location and the place
where the decision outcomes occur should affect the decision
maker’s sense of control over outcomes and further influence
their intertemporal preferences. Specifically, a longer spa-
tial distance between investment projects and investors will
reduce investors’ sense of control over projects. In order to
reduce long-term tolerance for low control and to compen-
sate for control, investors will be more inclined to choose the
SS returns in intertemporal choices.

1.3 Overview of the present research

Spatial distance has received much attention in the field of
investment research (e.g., Carboni, 2013a, 2013b; Lutz et al.,
2013), but there have been few studies on how spatial distance
affects people’s intertemporal preferences for investment re-
turns. The present research explores the influence of spatial
distance on intertemporal preferences and the mediating role
of the sense of control in the investment scenario. In this
research, spatial distance refers to the distance between the
location of investors (e.g., the location of Jake’s home in the
example given at the beginning) and the location of invest-
ment projects (e.g., the location of the planned leisure center
in the example given at the beginning). Alternative invest-
ment return options of a project are less profit with a shorter
investment period or more profit with a longer investment
period (i.e., an intertemporal choice).

This research contains three studies. Studies 1 and 2
used two different methods (text description or images with
depth cues) to manipulate spatial distance and explored the
impact of spatial distance on the intertemporal investment
preferences. In addition, we examined the mediating effect
of participants’ sense of control over investment projects.
Study 3 further tested the effect of a generalized sense of
control (i.e., evoking different levels of control through a
physical priming method) on intertemporal preferences in
investments with different spatial distances.

2 Study 1

Study 1 was conducted to directly examine the relationship
between spatial distance and intertemporal preference in an
investment scenario and the mediating effect of the sense of
control in this relationship. We used textual descriptions to
manipulate the spatial distance between the investors’ loca-
tions and the investment locations.
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TaBLE 1: Four investment projects in the questionnaire of Study 1. Option A has smaller-sooner investment returns in
intertemporal choice, while option B has LL investment returns.

option A (SS)

option B (LL)

project 1 gain ¥ 1.75 million 1 year later
project 2 gain ¥ 17.5 million 1 year later
project 3 gain ¥ 1.75 million 1 year later
project 4 gain ¥ 17.5 million 1 year later

gain ¥ 4.85 million 3 years later
gain ¥ 48.5 million 3 years later
gain ¥ 4.85 million 5 years later
gain ¥ 48.5 million 5 years later

2.1 Method
2.1.1 Participants

Fifty-four! corporate executives from MBA classes with
business investment experience? volunteered to participate
in this study. The data for two participants were excluded
because of incomplete responses. Thus, the sample size was
52 (male: 31; mean age: 29.7 + 3.1 years).

2.1.2 Design

Study 1 adopted a 2 (spatial distance: proximal vs. distal) x
2 (investment return: little vs. large) x 2 (investment holding
period: short vs. long) mixed design. Spatial distance was
the between-subjects variable, and the other two factors were
within-subjects variables. The participants were randomly
assigned to the proximal group (N = 28) or the distal group
(N = 24). We varied the magnitude of the investment re-
turn and the investment holding period over wide ranges to
assess whether the effect of spatial distance on investment
preference holds for different profits and holding periods.

2.1.3 Procedure

The participants were required to complete a paper-and-
pencil questionnaire in the laboratory. They were instructed
to imagine a situation in which they needed to make in-
vestment decisions for their companies without considering
inflation and deflation. The participants in the proximal
group were told that the project would be implemented lo-
cally, while the participants in the distal group were told that
the project would be implemented distally — 5,000 kilome-

'We based our sample size on the power calculation through GPower3.1
(Faul et al., 2007), which assumed a statistical power of 0.95 and an ef-
fect size (f) of 0.4. The analysis suggested a required sample size of 54
participants the for ANOVA (repeated measures, between factors) test.

2According to an informal pre-experiment survey, the participants in
Study 1 all had experience in participating in their companies’ investment
decision making (such as investing in product research and development,
being involved in mergers and acquisitions, and investing in engineering
projects).

ters away.3 All participants were informed that each project
could be invested in only once and that the investment returns
would be obtained online.

The participants then evaluated their investment willing-
ness for four intertemporal choices (Table 1) on 7-point
scales ranging from 1 (totally prefer option A) to 7 (totally
prefer option B), where a smaller value corresponds to a
stronger willingness to invest in option A, and a larger value
corresponds to a stronger willingness to invest in option B.
The order of the four pairs of choices was counterbalanced.
Half of the participants completed the evaluations in the or-
der shown in Table 1, while the other half responded in the
reverse order. Then, the participants reported the strength
of their sense of control over the four investment projects on
a 7-point scale (“How strong is your sense of control over
these investment projects? [1 =not atall, 7 = very strong]”).*
At the end of the survey, they provided their demographic
information, including gender and age. See the supplement
for more details.

2.2 Results and Discussion

The results of Mann-Whitney U tests> showed that the pref-
erence scores for the four investment projects in the distal
condition were significantly or almost significantly smaller
than those in the proximal condition (project 1: Z = —3.198,
p = .001, effect size r = .443; project 2: Z = -2.190, p =
.028, r = .304; project 3: Z = -2.418, p = .016, r = .335;

3China’s longest distance from east to west is about 5,000 kilometers. A
location 5,000 kilometers away is intended to imply a location in China far
from the decision maker, although it could have been understood to refer to
another country.

4In an experiment that was not included in this study, we measured
participants’ sense of control over the investment using four questions that
were answered on scales (in addition to “How strong is your sense of
control over this investment project?”, three additional questions were “To
what extent do you think you can keep abreast of this investment?”; “If
something happens that may threaten profits, to what extent do you think
that you can access these cases in time?”’; and “To what extent do you think
that you can monitor the progress of this investment?”” The four evaluations
of a sense of control showed high reliability (Cronbach’s @ = .86). In this
research, the first question was used to measure the sense of control.

5A nonparametric test was adopted because the error of the data did not
exhibit a normal distribution. The Mann-Whitney U test was used in the rest
of this research because the errors in the data did not conform to a normal
distribution.
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TaBLE 2: Median (range) for the four investment projects in
the proximal and distal groups.

proximal group  distal group

project I 6.00 (1.00-7.00) 3.00 (1.00-7.00)
project 2 6.00 (2.00-7.00) 5.00 (1.00-7.00)
project 3 2.00 (1.00-7.00) 2.00 (1.00-5.00)
project 4 6.00 (1.00-7.00) 3.50 (1.00-7.00)

project4: Z =—1.825, p=.068, r = .253), indicating that the
participants in the distal group were more likely to choose
the SS returns regardless of the magnitude of profit and the
holding period, as shown in Table 2. High reliability ex-
isted across the four preference scores (Cronbach’s a =.78).
Thus, the preference scores for the four items were averaged
as the index of the participants’ intertemporal investment
preferences. A two-tailed t-test revealed that the participants
in the distal group (M = 3.53, SD = 1.46) were significantly
more willing (t(50) = 3.326, p = .002, d = .933) to invest in
projects with SS profits than those in the proximal group (M
=4.95, SD = 1.58).

In addition, participants in the distal group (median
[range] =2.50 [1.00-7.00]) experienced a significantly lower
sense of control (Mann-Whitney U test: Z = —2.686, p =
.007, r = .372) than those in the proximal group (median
[range] = 5.00 [1.00-7.00]). The bootstrapping (N = 5,000)
method (Hayes, 2013) was used to test the mediating role
of the sense of control in the relationship between spatial
distance and investment preference in intertemporal choice.
The results showed that the indirect effect of spatial distance
on the preference for LL investment returns through a sense
of control was statistically significant (standardized indirect
effect: —.142, 95% confidence interval (CI): [-.310, -.041];
effect size: Py (ab/c) = .332, 95% CI [.087, .868]). There-
fore, the sense of control mediates the relationship between
spatial distance and investors’ intertemporal preferences in
this study (see Figure 2).

Study 1 shows that people are more impatient with the
profit (i.e., prefer the lower but earlier gains in intertemporal
choice) in investments when the location of the investment
project is far away than when it is close. In addition, in Study
1 we tried for the first time to explain the psychological mech-
anism of the influence of spatial distance on intertemporal
preference from the perspective of control. We found that
people’ sense of control over investment projects mediates
the relationship between spatial distance and intertemporal
preference for investment returns. In Study 2, we intended
to use a different method to manipulate spatial distance to
repeat the effect of spatial distance on intertemporal invest-
ment preferences and the mediating effect of the sense of
control with a sample of college students.
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Sense of
] -V control b= a5
Spatial Preference
distance c' =-.284* for LL
Cc =-.426**

Ficure 2: The mediating role of the sense of control in the
relationship between spatial distance and investment prefer-
ence in intertemporal choice (Study 1). *p < .05, ** p < .01.
a, b, c and ¢’ in the figure are standardized regression coef-
ficients (Y=cX +el;M=aX +e2; Y =c'X + bM + e3).

3 Study 2

Study 2 aimed to examine the relationship among spatial
distance, sense of control and intertemporal investment pref-
erence again with a sample of college students. Images with
depth cues were adopted to manipulate the spatial distance
between participants and investment locations to increase
the intuitiveness of the participants’ feelings about the spa-
tial distance.

3.1 Method
3.1.1 Participants

Ninety-two® undergraduate students (male: 45; mean age:
19.0 + 0.9 years) participated in the experiment for course
credit. They had not previously participated in a similar
study.

3.1.2 Design

Study 2 adopted a single factor (i.e., spatial distance)
between-subjects design. The participants were randomly
assigned to the proximal group (N = 46) or distal group (N
= 46).

3.1.3 Procedure

This study required each participant to complete an exper-
iment individually in the laboratory using a computer pro-
gram. The participants were told that they would attend a
study to assess their investment preferences. First, all partic-
ipants were presented with a hypothetical map (Figure 3A),
which was used to evoke a sense of spatial distance. The
map showed the relative positions of the participants and

6We based our sample size on the power calculation through GPower3.1
(Faul et al., 2007), which assumed a statistical power of 0.95 and an effect
size (d) of 0.8. The analysis suggested a required sample size of 84 par-
ticipants for the t-test. We recruited a slightly larger sample based on this
result.


http://journal.sjdm.org/vol14.1.html

Judgment and Decision Making, Vol. 14, No. 3| May 2019

| 0 00O
|
A)
\ 1 [
1 ]
L L

Option A: Earn a profit of ¥93 30 days later
Option B: Earn a profit of ¥275 91 days later

~—] O

B)

Option A: Earn a profit of ¥93 30 days later
Option B: Fgm a profit of ¥275 91 days later

\ [

1

/

C) T |

Ficure 3: (A) The hypothetical map used to evoke the sense
of spatial distance in Study 2. (B) The image presented to the
participants in the proximal group (in the intertemporal choice
task of Study 2). (C) The image presented to the participants
in the distal group (in the intertemporal choice task of Study
2). All participants were told that the different-sized boxes
in the images represented locations with different spatial dis-
tances. They were also told that the position of the person
icon in the images represented “where you are”, and the po-
sition of the flag represented the “investment location”. See
the supplement for more descriptions regarding the images.

two alternative investment locations and the spatial distance
between them.

Next, the participants were instructed to imagine that they
would invest 1,000 RMB in a project. The participants in the
proximal group were presented with two alternative options
about investment returns (i.e., an intertemporal choice) close
to them (see Figure 3B), while the participants in the distal
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group were presented with the same intertemporal choice
far from them (see Figure 3C). Option A (earn a profit of
93 RMB 30 days later) was the SS option in this intertem-
poral choice, while Option B (earn a profit of 275 RMB
91 days later) was the LL option. All participants were in-
formed that the project could be invested in only once and
that the investment returns would be obtained online. Then,
the participants were required to evaluate their investment
willingness on a 9-point scale ranging from 1 (totally prefer
Option A) to 9 (totally prefer Option B) without considering
inflation and deflation. Moreover, we measured the partici-
pants’ sense of control over the investment (“How strong is
your sense of control over this investment project? [1 =not at
all, 9 = very strong]”) and their subjective feelings regarding
spatial distance (“How far do you feel this investment project
is located from your current location? [1 = very close, 9 =
very far”). Finally, the participants reported their genders
and ages. See the supplement for more details.

3.2 Results and Discussion

The subjective spatial distance rated by the participants in
the distal group (median [range] = 7.00 [2.00-9.00]) was
farther than that in the proximal group (median [range] =
3.00 [1.00-8.00]; Mann-Whitney U test: Z = —6.332, p =
.000, r = .660), indicating that the manipulation of spatial
distance in Study 2 was successful.

A Mann-Whitney U test was conducted to test the effect
of spatial distance on intertemporal preference. Similar to
Study 1, the results showed that the participants in the distal
group (median [range] = 3.00 [1.00-8.00]) were more will-
ing to choose the SS investment returns than those in the
proximal group (median [range] = 7.00 [1.00-9.00]; Mann-
Whitney U test: Z = —5.298, p =.000, r = .552).

In addition, the participants in the distal group (median
[range] = 4.00 [1.00-8.00]) felt a significantly lower sense
of control than those in the proximal group (median [range]
= 7.00 [3.00-9.00]; Mann-Whitney U test: Z = —5.488, p
=.000, r = .572). The mediating effect was tested by the
bootstrapping method (N = 5,000). Again, the indirect ef-
fect of spatial distance on investors’ intertemporal preference
through a sense of control was statistically significant (stan-
dardized indirect effect: -.269, 95% CI: [-.416, -.161]; effect
size: Py (ab/c) = .469, 95% CI [.256, .802]).

Study 2 replicated the results obtained in Study 1 using
an alternative method to manipulate spatial distance. In
sum, the findings of Studies 1 and 2 consistently provide
support for the idea that the spatial distance between the
location where outcomes occur and the location of the de-
cision maker impacts on intertemporal preferences. More
precisely, investors will be more likely to choose lower but
earlier investment returns (rather than greater but later re-
turns) when the location of the investment project is farther
away. In addition, it is found that the investors’ sense of
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control over the planned projects mediates the relationship
between spatial distance and intertemporal preference. In-
vestors with low control over projects (due to long spatial
distance) will be more likely to choose the SS returns to re-
duce long-term tolerance for low control and to compensate
for the lack of control.

Study 3 aimed to extend the findings regarding control in
the first two studies by exploring whether priming a more
general sense of control over physical movement affects in-
vestment preferences with different spatial distances.

4 Study3

In Study 3, we examined whether a generalized and previ-
ously evoked sense of control (through experiencing physical
movements) could influence preferences for investment re-
turns. Study 3 not only tested the influence of generalized
control on intertemporal preference with different spatial dis-
tances but also provided further evidence for the mediating
effect of the sense of control.

4.1 Method
4.1.1 Participants

One hundred and sixteen’ undergraduate students (male: 46;
mean age: 19.2 + 1.0 years) from a course open to all majors
in the school participated in this study for credit. They had
not previously participated in any similar study.

4.1.2 Design

Study 3 adopted a 2 (spatial distance: proximal vs. distal) x 2
(evoked generalized sense of control: low vs. high) between-
subjects design. The participants were randomly assigned to
one of four conditions (N = 29 in each group).

4.1.3 Procedure

First, the participants were primed with either a low or high
general sense of control through a game about moving table-
tennis balls. In the game, the participants sat in front of
a table that was similar to a pool table and was separated
into two square grids by a wooden panel in the middle (see
Figure 4A). At first, ping-pong balls were placed on the
relatively distant grid, but none were placed on the near
grid. The participants were instructed to move as many of
the balls as possible from the distant grid to the nearby grid
in 1 minute using only the tools provided (Figure 4B). The

7The analysis of power calculation (Faul et al., 2007) suggested a re-
quired sample size of 84 participants for ANOVA (a statistical power of 0.95
and an effect size (f) of 0.4). The actual number of participants was slightly
higher than the required sample size because all students in the course were
required to participate in this study (participating in psychology experiments
is part of the course).
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participants in the high-control group used cardboard (Figure
4C), which was easy to control when moving the balls. The
participants in the low-control group used a soft cord (Figure
4D), which was difficult to control when moving the balls.
All participants could use the tools with only one hand (see
the supplement for more details).

Before the beginning of the game, the participants had 10
seconds to practice and become familiar with the rules and
operations. Once the game was completed, the participants
assessed their general feelings of control on a 9-point scale
(“How strong is your sense of control at present? [1 = not at
all, 9 = very strong]”). Then, they were randomly assigned
to the distal or proximal group to complete an intertempo-
ral choice task regarding investments, which was identical
to that in Study 2. Finally, the participants reported their
genders and ages.

4.2 Results and Discussion

First, an analysis using a Mann-Whitney U test showed that
the participants in the high-control group (median [range] =
47.5 [10-95]) moved more balls (Z = —=9.377, p = .000, r =
.871) in the game than those in the low-control group (median
[range] = 0.0 [0-4]). In addition, a significant difference
in the general sense of control was noted between the two
groups (low-control group: median [range] = 2.00 [1.00—
6.00]; high-control group: median [range] = 6.00 [2.00—
9.00]; Mann-Whitney U test: Z =-8.347, p=.000, r=.775),
indicating that the manipulation of the sense of control over
physical movement was successful.

Next, spatial distance was again found to result in an in-
creased preference for the SS investment returns in intertem-
poral choice (distal group: median [range] = 3.00 [1.00—
9.00]; proximal group: median [range] = 6.00 [1.00-9.00];
Mann-Whitney U test: Z = —2.443, p = .015, r = .227).

More importantly, the results of a Mann-Whitney U test
showed that the participants primed with a high level of gen-
eralized control (median [range] = 6.00 [1.00-9.00]) pre-
ferred the LL investment returns more than those who were
primed with a low level of control (median [range] = 3.00
[1.00-9.00]; Z = -2.870, p =.004, r = .266). This prefer-
ence pattern remained significant in the distal group (low
control: median [range] = 3.00 [1.00-8.00]; high control:
median [range] = 6.00 [1.00-9.00]; Mann-Whitney U test:
Z =-2.096, p =.036, r = .195) and almost significant in the
proximal group (low control: median [range] = 4.00 [1.00-
9.00]; high control: median [range] = 7.00 [1.00-9.00];
Mann-Whitney U test: Z = —1.943, p =.052, r = .180).

Study 3 again revealed the positive relationship between
spatial distance and the preference for SS investment returns
in intertemporal choice. This finding is in line with the find-
ings of the first two studies. Furthermore, Study 3 found
that a more generalized sense of control led to a reduction
in people’s impatience for investment returns. This result
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(B)

(D)

Ficure 4: Devices in the game that evoke a generalized sense of control and examples of the game processes (Study 3).
(A) Table with two grids. (B) Tools for moving the table-tennis balls. (C) An example of using the cardboard tool to move the
balls in the high-control group. (D) An example of using the soft cord to move the balls in the low-control group.

may be due to the fact that participants who were primed
with a high generalized sense of control had stronger con-
trol feelings over projects and thus had a lower demand for
choosing SS returns to reduce long-term tolerance for low
control. Findings of Study 3 provides additional evidence for
the mediating role of the sense of control and indicates that
the feeling of control is important in intertemporal choice
and investments.

5 General discussion

Advances in technology have allowed people to interact with
others who are geographically distant and have also broken
the limits of economic activity in terms of spatial distance.
Currently, people can invest in projects distributed around
the world through online platforms. On the one hand, this
trend makes the issue of spatial distance particularly promi-
nent; on the other hand, this also makes distance no longer
an obstacle to economic activity, perhaps resulting in less
impact. Through three studies, this research reveals that
even in online investment scenarios, spatial distance still has

an impact on investment preferences. When the location of
the investment project is far away, investors will be more
interested in earlier investment returns, even if the amount of
profit is smaller. The underlying psychological mechanism
of this effect can be, at least in part, attributed to investors
feeling of not being in control of the project (Studies 1 and 2).
In addition, this research suggests that endowing investors
with global control can effectively decrease their impatience
for investment returns (Study 3). Our findings indicate the
important roles of spatial distance and sense of control (ei-
ther context-related control or more generalized control) in
investments.

This research explains the effect of spatial distance on
intertemporal preferences for investment returns from the
perspective of the sense of control. Investors usually have a
lower sense of control over distant investment projects and
are more inclined to choose the SS investment returns to
reduce the long-term tolerance for low control as well as
to compensate for a lack of control. There may be other
explanations for the effect of spatial distance on intertempo-
ral preferences. For instance, the effect may be explained
by a relative change in subjective differences in money and
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time delay. Based on the principle of perspective projection,
people usually feel that the difference in the height of two
objects is smaller when they are located at distant locations
than when they are located at close locations. For example,
when a tall building and a short building are located at close
locations, we feel that their difference in height is large; when
the same two buildings are located at distant locations, the
difference in height is less obvious. Similarly, after adding
a common spatial distance to the SS and LL outcomes of an
intertemporal choice, the perceived subjective differences in
money and time delay between the two outcomes may both
become smaller. If the subjective difference in money be-
comes smaller than the subjective difference in time delay,
then the probability of choosing the SS outcome increases:

if S(xL-xs) = S(t_-ts), then (xs, ts) ~ (XL, tr) (1)
if S[(xL-xs)Id] < S[(tr-ts)Id], then (xs, ts, d) > (XL, tr, d) (2)

According to equation (1), in an intertemporal choice ((Xs,
ts) and (xr, t.)), if the subjective difference in investment
return (S(xp-Xs)) and the subjective difference in invest-
ment holding period (S(tp-ts)) are psychologically equiv-
alent, then there is no difference in preferences for SS ((xs,
ts)) and LL ((xr, t)) returns. When a common spatial dis-
tance (d) is added to the two options (see equation (2)), if
the subjective difference in investment return (S[(x.-xs)|d])
is smaller than the subjective difference in holding period
(S[(tL-ts)Id]), the investors will prefer SS returns ((Xs, ts, d))
to LL returns ((xr, t., d)). Future research should examine
which explanation is true or provide other explanations.

The current research extends past work on spatial dis-
tance and financial intertemporal choice. Many studies in
the literature have explored people’s different behaviors in
intertemporal choice when decision-making outcomes occur
at different psychological distances (such as temporal, prob-
abilistic and social distances). However, research studies in
this field rarely involve spatial distance (although there are in-
deed many financial decisions involving outcomes currently
occurring at different locations). Although limited to invest-
ment scenarios, our research makes up for this gap (Maglio
et al. [2013] manipulated the location where outcomes were
“stored”, not the location where outcomes “occurred”).

For the first time, we explain the impact of spatial dis-
tance on intertemporal preferences from the perspective of
the sense of control. This explanation provides new theo-
retical insight into existing studies regarding the psycholog-
ical mechanism of psychological distance affecting decision
making. For example, when outcomes are delayed for a
long time, people may have a low sense of control over the
results, which perhaps results in more short-sighted and im-
pulsive decisions. Similar phenomena may also occur when
the probability of the outcome is low or when the outcome
occurs to other people.

The current findings also have practical implications. Spa-
tial distance has always been a concerned topic of investment
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research (e.g., Carboni, 2013a, 2013b; Lutz et al., 2013).
Currently, an increasing number of online investment plat-
forms (https://www.duocaitou.com/, for example) allow in-
vestors to invest in geographically distant investment projects
without leaving their houses. The present research points out
that increasing the sense of control, even a general sense of
control that is not directly related to investment projects, can
nudge investors to make long-term-oriented decisions.

Future research can build on the current findings in various
ways. First, it is meaningful to consider whether the effect of
spatial distance on intertemporal preference and the mediat-
ing effect of sense of control exist in other scenarios rather
than being limited to investment. Indeed, decision makers
have a lower sense of control over outcomes in the invest-
ment scenario than in a scenario about imagining receiving a
winning prize (Maglio et al., 2013), because outcomes in the
investment scenario (i.e., investment returns) are necessar-
ily delayed and usually have a long delay. Decision makers
also have a stronger need for control in the investment sce-
nario. Because the investment scenario involves the input
of money, decision makers will want to control the occur-
rence of outcomes. Future research can examine how spatial
distance influences intertemporal choice (including both im-
mediate and delayed rewards) in situations with less demand
for control. Second, participants in our research evaluated
their investment preferences on scales in only hypothetical
situations (which is certainly a limitation of this research).
Future research should examine the effect of spatial distance
on real investment decisions. Third, we described the in-
vestment project as a “traditional investment project” across
the three studies, which may be somewhat vague. It might
be intriguing to test whether the results of this research exist
for various specific sorts of investment projects. Finally, in
our research, the participants were not explicitly informed
whether the investment location was in their own country or
in other countries. Future research can separately explore
the impact of spatial distance on intertemporal investment
preferences when the investment location is in participants’
own country or in other countries.
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