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Abstract
Design professionals (N = 261) were randomly assigned to either a future or present-framed project
description before recommending design attributes for an infrastructure project. The future condition led
designers to propose a signi�cantly longer infrastructure design life, useful life to the community, and
acceptable return on �nancial investment. The �ndings suggest that using future framing when soliciting
sustainable design expertise can be a straightforward and inexpensive way to lessen present bias.

Introduction
Infrastructure systems provide essential water, shelter, mobility and other services. There is a global need
to update these systems and to expand them to serve the billions who do not currently have access1. At
the same time, existing infrastructure accounts for around one �fth of climate changing emissions2, and
if new infrastructure development follows a similar path it will independently exceed the carbon budget
needed to avoid the worst effects of climate change3. Present-day choices about infrastructure impact
how effectively the water, shelter, and mobility needs of current and future generations are met, and
present-day decisions about infrastructure impact whether or not we maintain safe conditions for life on
earth.

Decisions made by a variety of stakeholders long before construction begins play an outsized role in
determining the costs and bene�ts of an infrastructure project4. As in other domains5, the context in
which decisions about infrastructure are made can impact the outcome6–8. For example, compared to a
control group, infrastructure designers made aware of high achieving "role-model" projects set 34% more
ambitious goals for sustainability6. Consequently, one important path to more sustainable infrastructure
is to identify the speci�c decision contexts that motivate designers to create more sustainable outcomes.

Due to the long-term nature of sustainability goals, people’s construal of time can lead to more or less
sustainable outcomes9. One harmful tendency is to irrationally prefer options with more immediate
bene�ts—present bias—over options with delayed but greater bene�ts. Present bias can in some cases be
overcome by priming future considerations so that they are considered �rst or more extensively. In other
words, psychological distance is malleable, and this, in turn, can alter an individual’s construal of the
decision context9–11. For example, closer psychological distance to climate change is correlated with
increased concern for climate change impacts12. Reducing an individual’s perceived distance to the
future might therefore elicit long-term sustainable outcomes by reducing present bias. 

Key to how individuals construe psychological distance is how they perceive and value time, whether in
terms of past, present, or future. Research has shown that eliciting a future orientation can lessen present
bias in a variety of decision contexts. Having people contemplate future outcomes before current costs,
for example, can lessen present bias and increase patience more generally13. Building from such �ndings,
the present research explores whether eliciting a gain-framed future-orientation towards a design task
lessens present bias, thus allowing improved long-term sustainable decision-making.
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In practice, infrastructure design typically begins with a request for proposals, which is a document
outlining the initial requirements for design �rms that wish to bid on a project. This key document
communicates to designers the goals of whoever is paying for the project, often a government or
municipality on behalf of taxpayers. The ubiquitous and essential nature of the of request for proposals
makes it well-suited for framing interventions that might lead to more sustainable outcomes in
infrastructure design.

Here we examined whether a future orientation, introduced via relatively subtle changes to the wording of
a request for proposals (see Methods), could cause designers to take a longer-term view of infrastructure.
We hypothesized that the future framed request for proposals would cause a signi�cant increase in the
designers’ goals for: useful life to the community; design life; and acceptable years for return on
investment.

Methods Summary

Due to their interest and expertise in creating more sustainable infrastructure, professional infrastructure
designers who had been previously trained to use a sustainability rating system were selected as the
study population. The Envision rating system is the most widely used sustainability rating system for
infrastructure in the United States, and the rating system is managed by the Institute for Sustainable
Infrastructure. Participants were recruited through the Institute of Sustainable Infrastructure's email
listserv. The recruitment email provided the potential participants with background information on the
study, along with a link to the experiment. Clicking the link brought the participant to the experiment
consent form.

After consenting, participants were randomly assigned to either a future or present-framed request for
proposal. Both groups received the same project information with the only difference being subtle
differences in word tenses. For example, "Sparwood is a caring, neighborly, and sustainable community”
or "In 2035, Sparwood will be a caring, neighborly, and sustainable community”. Additionally, “A …
network of trails, parks, and recreational areas support an active … and highly livable community” versus
“A … network of trails, parks, and recreational areas will support an active …and highly livable
community”. For complete project descriptions, please see the extended methods section.

After reading the future or present-framed request for proposal, participants provided conceptual
infrastructure designs, including setting targets, in years, for the outcome variables of interest: design life,
useful life to the community, and maximum acceptable return on investment. Finally, participants
answered demographic questions. The methods are described in further detail in the supplemental
methods section, along with a link to the study's Open Science Foundation preregistration site.

Findings
For each dependent variable, the null hypothesis was that no signi�cant difference exists between
participants in the future-framed or present-framed group. Findings related to each hypothesis are as
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follows:

The participants who received the future-oriented request for proposal construed a signi�cantly longer
targeted useful life to the community (MD = 7.80, p = .02) compared to those in the present group. Useful
life to the community is an essential measure of sustainable infrastructure design15, in�uencing how
present allocation of resources bene�ts society into the future14. All else being equal, a longer useful life
is more sustainable.

The participants who received the future-oriented request for proposal also construed a signi�cantly
longer design life (MD = 8.12, p = .02) compared to those in the present group. Targeting a longer design
life obligates designers to mitigate a wider array of uncertain future risks, such as climate change,
through their design decisions16. Increases to the design life of infrastructure will generally contribute to
sustainability improvements over the project’s life-cycle17.

Finally, the participants in the future-orientated group were willing to accept a signi�cantly higher number
of years for the return on investment (MD = 2.93, p = .03) than those in the present group. This suggests
that the future framing might be one way to mitigate time-inconsistency in designers decision-making,
such as when small immediate payoffs are preferred over much larger payoffs in the future18.

Discussion
Subtle wording changes in a request for proposal elicited a longer-term perspective among those who
make decisions about sustainable infrastructure. This speci�c change to induce a future orientation is a
relatively straightforward and inexpensive way to reduce present bias. Beyond requests for proposals and
beyond infrastructure, this work suggests that the contextual temporal understanding provided in
sustainability plans and climate action plans, for example, is an opportunity to lessen present bias
among those who will be acting on these plans.

While this work suggests practical changes to in�uence professional design, the data also raises
questions about the underlying psychological mechanisms driving the signi�cant difference between the
experimental groups. Future research could examine, for example, whether heightened positive or
negative emotion pathways mediate the observed effect19, and whether episodic future thinking can be
demonstrated, perhaps via heightened Prefrontal-Mediotemporal Interactions20. A deeper understanding
of the underlying psychology could allow for more powerful interventions and provide insights for how to
apply these �ndings in other contexts.

While our �ndings suggest a way to lessen present bias, they did not con�rm that doing so would
translate to higher levels of achievement through the Envision rating system. Future research could
examine whether stronger future-framing (i.e., through pictures or immersive virtual reality) directly
introduced into Envision credits could lead to signi�cant differences in sustainable achievement.
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Methods
The study took the form of an online experimental decision scenario deployed through the Institute for
Sustainable Infrastructure Envision professionals' email listserv. This amounted to a total population of
5,872 individuals. For completion of the experiment, participants received one credit hour towards the
Envision certi�cation continuing education requirement. After consenting, participants were randomly
assigned to either the future or the present framed experimental groups. The manipulation took the form
of the project vision statement within the RFP for the District of Sparwood’s Water System Integrated
Master Plan in British Columbia, Canada.

Upon the completion of data collection, statistical analysis was performed on the collected responses.
The analysis looked for signi�cant differences in design metrics: design life, return on investment, useful
life to the community, and the Envision credits. For the design metric, individual t-tests were performed
between the present and future visioning groups. The individual Envision credit scores were analyzed
using a multi-level model due to the ten individual credits' repeated measures. The Envision scores were
also examined to see if they would predict any of the design metrics.

Background information. When introducing the project to the participants, the background was given in
the District's vision. Participants were instructed that the District of Sparwood is looking to provide and
manage infrastructure and services—including potable water, sewage, storm water, and roads—cost-
effectively and sustainably. The RFP explained to participants how the Water System Integrated Master
Plan �t with the broader District vision. As such, the Master Plan focuses on the District's need for water
distribution, wastewater treatment and collection, and storm water conveyance systems.

The participants were told that creation of Water System Master Plan served "to provide strategic
direction, support asset management initiatives, and assist the District in short- and long-term decision
making". This includes �nancial, operational, and strategic considerations for how and when decisions
should be made according to the plan. Participants were assigned the role of lead engineer for the District
of Sparwood. Accordingly, the participant oversees the creation of the Water System Master Plan.
Additionally, as the lead engineer, their decision-making responsibility was to do what was best for the
District by ensuring the project bene�ts outweigh its costs.

Comprehension checks. At this point, the participants were primed on the Envision framework
requirements and the wastewater master plan project. The primes were broken up into multiple
components to ensure prime strength and comprehension checks were used to ensure participants'
understanding. For example, each participant was presented with a comprehension checks, form of a
multiple-choice questions, after the project master plan details and the Envision written response
instructions. By ensuring the manipulation was primed in the participants as intended, we would have
con�dence the results were pertinent to the questions we are looking to ask.

A total of 679 participants opened the decision scenario and consented to the experiment. Only a small
portion of these participants completed the decision scenario. If the participants failed any of the
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comprehension checks or did not answer the three design characteristic questions, they were excluded
from the study. Accordingly, we excluded 418 participants from the study analysis for a total sample size
of 261 and the completion rate was 38%. As the study population were working professionals, the long
completion time, of around 45-minutes, likely resulted in a large number of the dropouts.

Experimental Manipulation. At this point, the participants received a manipulation in the form of the RFP
project description. As mentioned above, the participants read information detailing Sparwood as it is
now or what Sparwood envisions for the future. The descriptions only varied in temporal framing across
the two experimental groups.

Below, the manipulation is listed in full. The future statement appears in brackets, and the present
statement appears in parentheses. The manipulation is designed in�uence the individual's perception of
the temporal proximity of the design task. Therefore, we primed participants with a project description
framed in terms of the present or the distant future. Research has shown it is possible to elicit temporal
perceptions of the near-term future that are imperceivable from the present21. However, as the timepoint
becomes into the distant future, or over ten years, it less likely for individuals perceive the event as they
would the present22,23. As such, by framing the future condition in distant future, participants were more
likely to perceive the design task as signi�cantly different from the present.

 "[In 2035,] Sparwood [will be] (is) a caring, neighborly, and sustainable community with pride in its
natural environment. A world-class multi-purpose network of trails, parks, and recreational areas [will]
support an active, healthy, and highly livable community. A unique and vibrant downtown [will be] (is) the
social, cultural, and economic heart of Sparwood. Opportunities to live, work, learn, shop, and play [will
be] (are) in close proximity. A diverse economy [will provide] (provides) a range of jobs and services to
supplement the mining industry, which [will be] (is) the economic lifeblood. A variety of housing options
[will allow] (allows) residents of all income levels and lifestyles to live comfortably in Sparwood
[throughout all stages of their lives]."

The participant answered the three main DV questions after the manipulation. All three DV questions
related to different aspects – design life, ROI, and useful life to the community – of the wastewater
treatment plant's design lifespan allowed for assessing the participant's goals around project
sustainability.

Envision framework. After completing the questions on the primary dependent variables, the participants
moved on to the experiment section, which dealt with the Envision framework and the secondary
dependent variables. Here, the participants provided their targets for ten Envision credits, which pertained
to the wastewater facility's sustainable achievement. Participants had to select the level of sustainable
achievement for each credit and write a prompt explaining how they would do so. The prompt increased
in length if participants set their achievement at higher-levels to simulate the real-world mental effort
required for a more sustainable project6. The decision scenario �nished with necessary demographic
information along with questions on the participant's work history.
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As mentioned above, Envision is a sustainable design framework facilitated by the Institute of
Sustainable Infrastructure.  The framework comprises 60 credits across �ve different areas: quality of
life, leadership, resource allocation, the natural world, climate and resilience, and sustainable design. The
achievement levels, for each credit, can range from improved (the lowest level), enhance, superior,
conserving, and restorative (the highest level). Depending on a project's achievement for each of these
individual applicable credits, and their achievement levels, the Institute of Sustainable Infrastructure will
grant an overall project sustainablility score. These sustainability certi�cations include: veri�ed (the
lowest level), silver, gold, and platinum (the highest).

After answering the questions to the main dependent variables, they provided their sustainability targets,
for the project, via a series of Envision credits. The participants did so by responding to ten credits,
presented in random order, from the existing Envision framework. The credits drew from a few different
Envision categories, namely: quality of life, leadership, resource allocation, and climate and resilience –
see �gure 1 for more information. After selecting a sustainability target the participant described, via a
written statement, how they would accomplish this sustainability level, without technical speci�cations.
The length of the response increased with each higher sustainability target in order to simulated the
cognitive burden of greater achievement.
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Figures

Figure 1

Future orientation led to a statistically signi�cant increase in useful life to community, design life, and
return on investment. Error bars represent ± 1 S.E.
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Figure 2

Envision credits used within the study, along with their description.


