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Abstract: Enhanced designs of the built environment are particularly urgent for frontline communities, who experience the first and worst of
climate change. A climate adaptation approach that prioritizes need-based distributive justice, the allocation of resources to meet the basic
conditions necessary for continued community existence, may empower frontline communities in the resource allocation process. Need-
based distributive justice is often viewed as a supplement to other universal principles of distributive justice, such as merit—the allocation
of resources according to individual contributions. The overlooked need principle, however, is especially important because it can address the
deficit of resources that frontline communities experience. Frontline communities disproportionately comprise members of racial minority
groups, whose history of marginalization intertwines with past and present decisions that contribute to the position of communities on
the frontlines of climate change. Yet, racial history is not commonplace in discussions about climate adaptation. Therefore, this research con-
siders ways to introduce place-based racial history in climate adaptation planning. In an online experiment (n= 1,731), all participants were
shown a video describing how updated infrastructure (e.g., cooling pavements) could address present and future heat vulnerability in a front-
line community. The intervention, a 50-s addition to the video, described a highway in the community, which bisected and is associated with
the decline of a historically Black neighborhood. Participants then shared their support for or opposition to a need-based distributive justice
strategy for the project. The brief intervention tested did not significantly (P= 0.07) increase support for a need-based distributive justice
strategy. However, additional analysis revealed that this relationship was mediated by the degree to which participants perceived the racial
history presented to be relevant to the stated problem. These results suggest that more in-depth racial history interventions should be tested for
this purpose. DOI: 10.1061/AOMJAH.AOENG-0002. This work is made available under the terms of the Creative Commons Attribution
4.0 International license, https://creativecommons.org/licenses/by/4.0/.
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Introduction: Equitable Climate Adaptation Efforts
in the United States Must Recognize the Impact
of Systemic Racism

The built environment is a mechanism by which historic injustices
exacerbate modern threats for communities of color. Inequitable
design, maintenance, and investment have led to problems relating
to water, transportation, and energy infrastructure around the
United States. Climate adaptation and resilience strategies that do
not address equity will reinforce these legacies of prejudice
(Matin et al. 2018; Meerow and Newell 2019). For example, the
detrimental effects of redlining are now being exacerbated by cli-
mate change. These cities are up to 7 °C warmer in the summer
months than cities with a less history of these practices (Hoffman
et al. 2020). Approaching climate adaptation in a way that accounts
for this context and its present and future effects is urgent for front-
line communities, who experience the first and worst of climate
change.

The decision-making process that goes into adaptation planning
is a process of design, defined broadly as changing things from an
existing state into a preferred state (Simon 1988). Professional de-
signers of the built environment—engineers, architects, and urban
planners—address climate-related problems as a function of their
job and possess technical expertise that serves their role as a
decision-maker within a larger system. However, there is also
vital information that is unknowable to professional designers with-
out the assistance of frontline communities (IPCC 2022). Other
forms of research have shown that frontline community members
who have cultivated their lived experience into reflective commen-
tary possess information that can transform broad technical solu-
tions into culturally relevant, socially sustainable initiatives
(Ayers and Forsyth 2009; Dodman and Mitlin 2013; Kirkby
et al. 2018).

We refer to these community members in a new way, as front-
line designers. Compared with terms like stakeholders, users, and
subjects, a frontline designer better acknowledges the value of the
lived experience of advocates from frontline communities and
serves as one step in leveling unequal power dynamics between
frontline designers and professional designers (Costanza-Chock
2020).

Each frontline community is unique, and a solution that works
for one community is not necessarily scalable to other frontline
communities. However, there are behavioral dynamics that front-
line designers in the United States are likely to encounter as they
advocate for their communities. Common barriers include a denial
of contemporary systemic racism as a factor in their ability to adapt
to climate change, and concurrently, a belief in meritocratic ideol-
ogy that can be blind to context and obstruct need-based requests
for assistance. The first of these barriers has been addressed across
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the social sciences. Color-blind ideology for many years was pop-
ularly viewed as an antidote to racism (Lipsitz 2011). These ideas
persist in decision-making for the built environment in the ideas
that anything related to race—including the context of racial his-
tory—can be better represented by proxy variables such as zip
code or socioeconomic status (Center on Society and Health
2016; Rothstein 2017). The second of these barriers, a meritocratic
preference, is doubly problematic when paired with color-blind ide-
ology that removes the context that illuminates the systemic nature
of racial inequities. Meritocratic values are deeply embedded in US
culture and have also been documented as a sizable force within
professional design fields such as engineering (Cech 2013). This di-
rectly relates to how favorably universal distributive justice strate-
gies may be viewed in the public eye and in the professional
decision-making contexts.

Public opinion matters especially in a context like the United
States where over $1 trillion has been allocated to support infra-
structure design and maintenance (DeFazio 2021; Yarmuth
2022). These federal funds are distributed to states where local of-
ficials are able to make decisions about which projects the funds
will be allocated to. Constituents are able to make their perspectives
known through public opinion surveys or by directly contacting po-
litical offices (Warshaw 2019; Vedachalam et al. 2014).

This project builds upon findings from psychology showing that
a knowledge of place-based critical racial history can influence
contemporary perceptions of systemic racism. By incorporating
place-based critical racial history into a climate adaptation project
context, this study examines the relationship between this factor
and preferences for a need-based distributive justice strategy that
could facilitate the efforts of frontline designers.

Theoretical Background and Development
of the Hypothesis

Knowledge of Place-Based Racial History Can Increase
a Recognition of Systemic Racism

In How Racism Takes Place, Lipsitz (2011) writes that “by exam-
ining residential and school segregation, mortgage and insurance
redlining, taxation and transportation politics, or the location of en-
vironmental amenities and toxic hazards, we learn that race is pro-
duced by space, that it takes places for racism to take place”. Race
and the built environment in the United States are inextricably
linked because of explicit decisions made in history that continue
to affect the present (Lipsitz 2011; Rothstein 2017). This, in addi-
tion to the gap between racial groups in perceptions of contempo-
rary racism (Norton and Sommers 2011; Strickhouser et al. 2019),
were motivation for the study of place-based critical history in the
field of psychology. Place-based critical history is a narrative of
history presented with the perspective of the present in mind
(Bonam et al. 2019). Empirical work has used place-based critical
racial history as a tool to increase the recognition of contemporary
racism in the United States (Bonam et al. 2019; Coleman et al.
2019). This work builds on the Marley hypothesis literature,
which posits that the relevance of racial identity and a knowledge
of racial history are two factors that help explain the gap in percep-
tions of contemporary racism (Nelson et al. 2013). There are boun-
dary conditions to the Marley hypothesis: if perceptions are being
assessed at a limited number of institutional or geographic regions,
the effects noted previously have not always been successfully rep-
licated (Bonam et al. 2019; Strickhouser et al. 2019). Specifically,
findings produced at separate academic institutions in the Midwest
did not replicate to a single more racially diverse academic

institution in the southeast United States. This is a factor that spe-
cific institutions need to be aware of when looking to apply the
findings of the Marley hypothesis.

This study seeks to expand the work using place-based critical
racial history as an intervention by focusing on how it may affect
participants’ reactions to a climate adaptation design decision con-
text. By expanding this work to focus on design, the operationali-
zation of this concept will need to change. Specifically, the
intervention will need to be much shorter to feasibly fit into a pre-
sentation on a climate adaptation project, where it is one of many
factors competing for attention.

Many Types of Justice Have Relevancy
in Decision-Making for the Built Environment—
Distributive Justice Is One of the More Tangible

There are many types of justice that may work synergistically with
a knowledge of place-based critical racial history to improve equity
in the built environment. For example, Bozeman et al. (2022) ex-
plore how the complexities of resource, policy, and cultural
needs overlap to move toward or away from systemic equity,
which incorporates different aspects of distributive, procedural,
and recognition justice. There is also restorative and intergenera-
tional justice, which are highly relevant to climate conversations
(Siders et al. 2021). These are promising areas for future work. In-
spired by Lipsitz’s observation of the relationship between race and
space, this study focuses on distributive justice, the allocation of
benefits and burdens.

Increased Support for Need-Based Distributive Justice
May Benefit Frontline Communities in Design

There are at least four principles of distributive justice that describe
common ways in which people describe allocations of resources as
fair or just; an individual will likely prefer different principles de-
pending on the context (Deutsch 1975; Konow 2001). The princi-
ple of equality suggests that resources should be allocated equally
among a population, the principle of equity suggests that resources
should be allocated with regard to individual contributions, the
principle of need suggests that resources should be allocated to pri-
oritize those in need, and the principle of entitlement suggests that
resources should be allocated by status (Gollwitzer and van Prooi-
jen 2016). Equality implies that frontline communities will get an
equal portion of resources, presumably less than they need to be
successful in adapting to climate change because of the historical
and complex factors that have systemically disadvantaged them.
Next, it should be noted that the term equity has many definitions
that are very different from each other (Pereira et al. 2017). Equity
has been defined to mean impartial (Sen 2009). It has also been de-
fined as broadly as distribution based on individual differences
(Rawls 1999). By some, it is understood as equivalence of the out-
come/input ratios, which is the concept that this study refers to as
merit (Cook and Hegtvedt 1983). Merit is likely to be a direct rein-
forcer funneling attention and resources away from frontline com-
munities that do not have as much financial capital to invest or as
much temporal wealth to invest. However, merit framed in other
ways may work to the benefit of frontline communities. For exam-
ple, if a metric considered in distributive decision-making was fo-
cused on carbon footprint, frontline communities may fare better
than communities with individuals who have a lot of disposable in-
come to spend on consumeristic priorities. Lastly, need-based allo-
cation strategies emphasize attention to those who are working at a
disadvantage and what they need to be successful. What success
means if defined quite differently based on the various strategies.
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For example, sufficientarianism, which focuses on whether individ-
uals have enough of a resource, might be a less effective position
for supporting frontline communities because what is needed as a
bare minimum will be just as unpredictable and rapidly changing
as the effects of climate change.

Equality and equity (i.e., merit) have received much more em-
pirical attention than need and entitlement, both of which have
been tied to the environmental justice movement (Gabriel and
Bond 2019). It is possible to apply multiple principles in the
same distributive justice effort. However, equality and need are
often confounded, which makes them difficult to study together
in an empirical manner (Hülle et al. 2018).

Need, particularly, has potential to be of help to frontline de-
signers because it is “more fundamental than the other principles”
in that it “refers to the basic conditions for human existence” (Traub
and Kittel 2020). The question of what constitutes need has been a
subject of debate. In a built environment context, clean air and
water would almost certainly be included as needs, but is green
space also included in this definition, given the empirical evidence
on how it can impact well-being? (Clayton et al. 2016). There is no
definitive answer to this question, and given the unique context and
composition of each frontline community, it is perhaps more bene-
ficial for these questions to be left to the discretion of frontline de-
signers and professional designers in each context.

A popular theory associated with need-based distributive justice
and climate adaptation is the Capabilities Approach, which
emerged from a body of work by Sen and Nussbaum (Nussbaum
1988; Sen 2009; Traub and Kittel 2020). The Capabilities Ap-
proach is a framework that emphasizes the importance of well-
being, which is defined by capabilities and functionings. Capabili-
ties describe what is feasible and functions are capabilities that have
been actualized. This work has been applied throughout the dis-
course on climate adaptation. For example, it was discussed as a
method for articulating individual climate adaptation enablers and
barriers to well-being (Kronlid 2014). It has also been lauded as of-
fering “a particularly constructive way of understanding issues of
vulnerability and impact” in a climate adaptation context (Schlos-
berg 2012). If methods like the Capabilities Approach are to be ap-
plied, there needs to be general buy-in that the need principle
should be considered as a distributive justice strategy for climate
adaptation and potentially prioritized over more popular principles
of equality and equity to address the pressing challenges of front-
line communities.

Research Question and Hypothesis

Research Question: How does the inclusion of place-based critical
racial history affect support for a need-based distributive justice
strategy in design for climate adaptation?

Hypothesis: People with more information about racial history
will show stronger support for the need-based allocation of re-
sources than people with less information about racial history.

Method

Study Design and Setting

This quantitative, two-cell experiment gathered data from the par-
ticipants of Amazon Mechanical Turk (MTurk) living in the United
States (Litman et al. 2017). As the use of MTurk for online studies
has increased in popularity, so has the understanding of its benefits
and concerns. For example, Aguinis et al. (2021) reviewed MTurk
research across the field of management research and came up with

best practices to avoid concerns affecting validity, such as partici-
pant inattention, self-misrepresentation, self-selection bias, vulner-
ability to web robots (bots), and social desirability bias. We
followed the recommendations in this article to address as many
of these concerns as possible.

In order to reduce variability in the interpretation of variables,
the study context presented was urban heat vulnerability in Rich-
mond, Virginia. RVAgreen 2050 is “Richmond’s equity-centered
climate action and resilience planning initiative to reduce green-
house gas emissions 45% by 2030, achieve net zero greenhouse
gas emissions by 2050 and help the community adapt to Rich-
mond’s climate impacts of extreme heat, precipitation, and flood-
ing” (City of Richmond 2022). Because of these efforts,
geographic information system maps of the city were already cre-
ated with overlays that contain a variety of information relevant
to climate equity (City of Richmond, Office of Sustainability
2021). Two overlays were used to develop the context for this
study: Extreme Heat and Interstate Construction. Literature docu-
menting the heat vulnerability challenges in the city and place-
based racial history related to the construction of Interstate-95
(I-95) were used in the creation of a video vignette, which served
as the independent variable (IV) (Evans 2015; Marquette 2020;
Saverino et al. 2021).

Sample Size Determination

The sample size range for this study was determined a priori using
G*Power 3.1 software (Faul et al. 2009). The pilot data indicated
that a small effect size was likely (Cohen’s d= 0.1), so this study
was designed to balance the anticipated small effect with the feasi-
bility of collecting a large sample. In order to detect an effect of 0.1
with an alpha of 0.01, 95% power, and an allocation ratio of 1, the
total sample size would need to be 7,130 (3,565 per group). A sam-
ple of 7,130 was beyond the constraints of this study. Therefore, the
maximum effect size that we would expect to see based on the pilot
data would be the upper range of a small effect (Cohen’s d= 0.2).
With an effect size of 0.2, a sample size of N= 1,786 would have
enough power (1− β< 0.95) to detect an effect (α= 0.01). There-
fore, we aimed for a participant enrollment threshold of N= 2,000.

Participants

A sample of 2,197 participants was enrolled from a general pollu-
tion subject pool in the United States via Amazon Mechanical
Turk. A total of 336 (228 intervention, 108 control) participants
were screened out for failing to pay attention to the independent
variable video in the first few minutes of the study. A total of 46
(22 intervention, 24 control) additional participants dropped out be-
fore the end of the study and 84 (43 intervention, 41 control) par-
ticipants were excluded based on preregistered criteria (Gordon and
Klotz 2021). The independent variable attention check filtered out
approximately twice as many participants from the intervention
group than the control group. A supplementary analysis that com-
pared the demographic proportions between the intervention and
the control group did not detect that this had a notable effect on
the data. However, it is possible that there are unmeasured explana-
tions for the differential attrition, so the potential contributions of
this are examined in the discussion. The final sample (N= 1,731)
included 900 intervention group participants and 831 control
group participants. The groups were proportional on all demo-
graphics including gender identity (50.7% women), age (M=
42.7, SD= 13.4), race (78.1% white), and formal education
(39.5% had a bachelor’s degree).
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When designing this study, there were two types of bias that were
of particular concern: desirability bias and self-selection bias. Desir-
ability bias is a type of bias that comes about as a result of partici-
pants wanting to answer in a way that is socially appropriate. With
highly political issues like race and climate change, the risk of desir-
ability bias will always be higher than that with less-politicized top-
ics. In order to combat this bias, the anonymity of responses was
emphasized and valid reasons to support all of the strategies were
presented in the video. The possibility of self-selection bias was
high due to differential attrition. To limit self-selection bias, there
was no indication that racial topics were involved in the study
prior to the intervention. However, the recruitment materials did in-
dicate that the study involved decision-making for climate infra-
structure adaptation, which could bias the results in favor of
people who are interested in that topic.

Procedure

After consenting to participate, participants were randomly as-
signed to either the intervention or the control condition. The par-
ticipants then viewed a video about a fictional climate adaptation
project addressing heat vulnerability in the city of Richmond, Vir-
ginia. In the middle of the intervention group’s video, there was a
50-s clip detailing place-based racial history about the historically
Black neighborhood of Jackson Ward. On the next page, all par-
ticipants responded to an attention check on the video they
viewed. The participants had the opportunity to go back and
watch the video before submitting the question and were notified
that if they did not answer the question correctly, they would be
screened out of the survey. All participants who answered the at-
tention check correctly proceeded to a question inquiring about
their support for (or opposition to) a need-based distributive jus-
tice strategy. The need-based distributive justice strategy was rep-
resented visually and the participants were guided through
understanding the elements on the map prior to answering the

question. The participants also reported their support for (or op-
position to) an equality-based strategy and a merit-based strategy,
and then, they were asked to choose one of the strategies, asked a
series of follow-up exploratory questions, and then asked to do a
comprehension check. Finally, the participants reported their de-
mographic information and reported any discrepancies that would
make their data less usable before receiving compensation.

Primary Measure: A Need-Based Distributive Justice
Strategy

The dependent variable (DV) was measured on a scale from 1
(Strongly oppose) to 6 (Strongly agree). Participants were asked
the question “How much do you support or oppose this distribution
of resources?” (Fig. 1). The distribution of resources for the need-
based distributive justice strategy was represented by monetary al-
locations ranging from $100,000 to $300,000 based on current heat
vulnerability estimates. The full visual for this measure can be
found in the Supplemental Materials.

While single-item dependent variables are quite common for the
support or oppose type of question that we asked in this study,
there can be drawbacks to not using a multi-item measure. Most no-
tably, there can be a reduced sensitivity, which makes it more dif-
ficult to detect whether the hypothesized differences are truly
absent or simply not detectable with a single-item measure. How-
ever, this single question best represents how this design choice
may be presented in practice. Additionally, there are several
other constructs, including racial preferences, which are best mea-
sured with a single item (Axt 2018).

Supplementary Measures

Equality and Merit Strategies
In addition to the need-based strategy, equality and merit were
also presented to establish clear comparison points for all
participants. In the equality-based strategy, all neighborhoods
were allocated $200,000. In the merit-based strategy, the alloca-
tions ranged from $100,000 to $300,000 based on the average
property taxes collected from each neighborhood in the year
prior. The full visuals for these measures can be found in the
Supplemental Materials.

Vote
The participants were asked to select which of the three strategies
they would vote for if they were to choose from these options. Be-
cause it is possible to support or oppose all three strategies equally,
this question clarifies participants’ overall preferences.

Relevance Factors
Participants were asked to rate how important a series of factors
were in determining which options to support or oppose (0=
completely irrelevant, 3= completely relevant). The randomized
list of factors included the following: racial history, general history,
socioeconomic status, climate change, current heat vulnerability
levels, how much you typically pay in property taxes, and where
you imagined yourself living in this scenario. Additionally,
among these questions, there was an attention check with the in-
structions: “Please select ‘Somewhat relevant,’” to encourage any
distracted participants to re-engage with the survey.

Comprehension Check and Self-Reported Technical
Difficulties
The comprehension check included two multiple-choice questions
about key content in the study. The participants were also asked aFig. 1. Example of the need-based context.
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series of questions about their attention to and technical experience
with the study. The full text of these two multiple choice questions
can be found in the Supplemental Materials.

Demographics and Participant Characteristics
In addition to the standard demographic questions (e.g., age, race,
gender, education), the participants were asked about the familiar-
ity with Richmond, Virginia, their voting habits, their field of em-
ployment, and their experiences with the race-related events of
2020. This information was used broadly to explore the data. In fu-
ture studies, we may also include familiarity with distributive jus-
tice principles as a supplementary question, although we would
expect the familiarity to be approximately equal across the ran-
domly assigned groups.

Data Analysis

Table 1 summarizes the collected data and analyses used. The de-
pendent variable means were compared using Welch’s test. Be-
cause variances are rarely equal in experimental data, we elected
to use the Welch’s test in lieu of Student’s t-test. This may help re-
duce Type 1 error (Delacre et al. 2017; Rasch et al. 2011). Addi-
tionally, Welch’s test is robust to assumptions of normality,
given a large enough sample size (Rochon et al. 2012). R packages
used in the data analysis include dplyr, ggplot2, tidyr, ggpubr,
broom, and rstatix (Kassambara 2020, 2021; Robinson et al.
2021; Wickham 2016, 2021; Wickham et al. 2021). As a supple-
mentary analysis, we conducted a mediation analysis using the me-
diation package in R to better understand the role of a perceived
relevance of racial history on the relationship between the indepen-
dent and the dependent variable (Tingley et al. 2014).

Results

Inclusion of Place-Based Critical Racial History in This
Study Design Did Not Have a Statistically Significant
Effect on the Support for a Need-Based Distributive
Justice Strategy

We hypothesized that the group exposed to racial history would
show stronger support for the need-based allocation of resources
than the group not exposed to racial history. The degree of support
for a need-based distributive justice strategy did not differ signifi-
cantly according to a Welch’s t-test, t(1,710.8)=−1.45, P= 0.07
(Table 2). The Likert scale ranged from 1 (strongly oppose) to 6
(strongly support). On average, participants in the intervention
group indicated a higher mean support score (M= 4.65, SD=

1.22) than the control group (M= 4.57, SD= 1.25). The 99% confi-
dence interval for the effect of place-based racial history on support
for a need-based distributive justice strategy is between-infinity and
0.05. These results do not support the hypothesis.

Exploratory Analyses

A full report of the exploratory analyses can be found in the Sup-
plemental Materials. Notable findings include the following: (1)
the intervention group perceived racial history to be more relevant
to their decision-making than the control group; (2) the relationship
between the IV and the DV was mediated by the degree to which
participants perceived the racial history presented to be relevant
to the stated problem; (3) the intervention was correlated with a sig-
nificant decrease in support for a merit-based strategy; and (4) sup-
port for a need-based strategy did not differ between Black and
white participants.

Intervention Group Perceived Racial History to Be More
Relevant to Their Decision-Making Than the Control Group
After completing the dependent variable, the participantswere asked
to self-report the relevance of seven factors to their decision to sup-
port or oppose the distributive justice strategies from 0 (completely
irrelevant) to 3 (completely relevant). Racial historywas the factor of
most interest. The majority of participants did not believe racial his-
tory to be a relevant factor in their decision-making (Table 3). How-
ever, it should be noted that at the group level, the intervention group
perceived racial history to be more relevant (M= 1.17, SD= 1.08)
than the control group (M= 0.70, SD= 0.99). The difference in
means was statistically significant according to a two-sidedWelch’s
t-test, t(1,729)=−9.4, P< 2.2 × 10−16.

Relationship between a Knowledge of Racial History and
Preference for Need-Based Distributive Justice Was Mediated
by the Degree to Which Participants Perceived the Racial
History Presented to Be Relevant to the Stated Problem
Furthermore, we conducted a mediation analysis to further examine
the role of a perceived relevance of racial history on the relationship
between a knowledge of racial history and support for a need-based
distributive justice strategy (Fig. 2). We added participants’ percep-
tions of the relevance of racial history information (i.e., the media-
tor) to a generalized linear model of the relationship between racial
history information (−1= control, 1= intervention) and support for
a need-based distributive justice strategy. This analysis was done
using the mediation package in R (Tingley et al. 2014).

The results revealed a significant indirect effect: effect of a knowl-
edge of racial history on the support for a need-based strategy
through a relevance of racial history (β= 0.093, z= 5.614, P<

Table 1. Summary of data and analyses

Variable

Hypothesized variable Supplementary data

Need Equality Merit Vote
Relevance
factors

Type Likert 1 (strongly disagree)—
6 (strongly agree)

Likert 1 (strongly
disagree)—6 (strongly

agree)

Likert 1 (strongly
disagree)—6 (strongly

agree)

Multiple choice Likert 0–3

Data collected
Control (n= 831) Mean: 4.57 SD: 1.25Median:

5Min: 1Max: 6
Mean: 3.46 SD: 1.39

Median: 4Min: 1Max: 6
Mean: 2.28 SD: 1.28

Median: 2Min: 1Max: 6
Need: n= 609 Equality: n

= 162 Merit: n= 60
Table 2
and

Table B12Intervention (n= 900) Mean: 4.65 SD: 1.22Median:
5Min: 1Max: 6

Mean: 3.48 SD: 1.35
Median: 4Min: 1Max: 6

Mean: 2.13 SD: 1.19
Median: 2Min: 1Max: 6

Need: n= 694 Equality: n
= 163 Merit: n= 43

Distributions Fig. B2 Fig. B4 Fig. B5 — Fig. B7
Analysis — — — Not used in final analysis —
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0.0001) (Table 4). That is, the history of racial history had a signifi-
cant effect on the support for a need-based strategy among partici-
pants who perceived information about racial history to be relevant
to climate adaptation decision-making. The total effect, the impact
of a knowledge of racial history on the support for a need-based
strategy without any relevance of racial history, was not significant
(β= 0.087, z= 1.455, P= 0.146). This shows that the perceived rel-
evance of racial history fully mediates the relationship between a
knowledge of racial history and a support for a need-based strategy.

Intervention Was Correlated with a Significant Decrease in
Support for a Merit-Based Strategy
In the exploratory analysis, support for equality-based and merit-
based distributive justice strategies were tested for differences in
group means using Welch’s two-sided tests. The equality-based
strategy showed no difference between the two groups, but opposi-
tion to the merit-based strategy was greater for the intervention
group. The merit-based strategy proposed to allocate resources ac-
cording to tax contributions from the previous year, which was

operationalized as an inverse relationship to heat vulnerability. Al-
though we did not hypothesize about this effect, it was operational-
ized as the exact opposite of the need-based strategy, which makes
the results particularly relevant. The degree of opposition for amerit-
based strategy differed significantly according to the two-sided
Welch’s t-test, t(1,688)= 2.60, P= 0.009 (Table 5). The Likert
scale ranged from 1 (strongly oppose) to 6 (strongly support). On av-
erage, participants in the intervention group indicated a stronger
opposition (M= 2.13, SD= 1.19) than the control group (M=
2.28, SD= 1.28). The 99% confidence interval for the effect of
place-based racial history on support for a need-based distributive
justice strategy is between 0.001 and 0.31. These results are explor-
atory and were not included in a formal hypothesis. The small effect
size (d= 0.125)was anticipated given the brevity of the intervention.

Support for a Need-Based Strategy Did Not Differ between
Black and white Participants
Much of the literature that this work builds off examines group dif-
ferences by race. Specifically, differences between Black and white
participants were examined given the content of the place-based ra-
cial history. The descriptive statistics for the dependent variable,
support for a need-based distributive justice strategy, are listed by
race in Table 6. Table 6 shows that the mean responses for the
Black control and intervention groups were (M= 4.47, SD= 1.28)
and (M= 4.52, SD= 1.24), demonstrating an increase in support
of 0.05. The white intervention group also showed an increase in
support (M= 4.65, SD= 1.25) compared with the control group
(M= 4.58, SD= 1.26), demonstrating an increase in support of
0.07. The group of multiracial Black and white participants was
very small (n= 11), and therefore, they could not be considered in
this analysis.

Discussion

This study aimed to understand how the inclusion of place-based
racial history affects support for a need-based distributive justice

Fig. 2. Mediation model.

Table 2. Welch’s test (one-sided comparison of means) results for a need-based distributive justice strategy

Distributive justice strategy

Intervention
(n= 900)

Control
(n= 831)

t(1,710.8) P Cohen d

99% CI

M SD M SD LL UL

Need 4.65 1.22 4.57 1.25 −1.45 0.073 0.07 −∞ 0.05

Note: 1= strongly oppose; and 6= strongly support.

Table 4. Generalized linear model used to analyze the effect of the perceived relevance of racial history variable on the relationship between racial history
info and support for a need-based strategy

Effects Estimate 95% CI lower 95% CI upper P-value

ACME (indirect) 0.09244 0.06104 0.13 < 2 × 10−16

ADE (direct) −0.00651 −0.11640 0.11 0.91
Total effect 0.08593 −0.02593 0.20 0.13

Table 3. Frequency table of the self-reported relevance of racial history in determining support for the distributive justice strategies

Self-reported relevance of racial history

Intervention (n= 900) Control (n= 831) Total

N % N % N %

Completely irrelevant 327 36.3 505 60.8 832 48.1
Somewhat irrelevant 226 25.1 133 16.0 359 20.7
Somewhat relevant 215 23.9 129 15.5 344 19.9
Completely relevant 132 14.7 64 7.7 196 11.3
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strategy. This study indicated that the brief racial history interven-
tion did not present a significant impact on support for a need-based
distributive justice strategy. The study did uncover additional influ-
encing factors and statistically significant exploratory findings that
suggest directions for future work exploring the intersection of
place-based racial history and distributive justice for climate
adaptation.

While the Intervention Group Perceived Racial History as
More Relevant to Decision-Making, the Majority of
Participants in Both Groups Indicated That It Was
Irrelevant

Despite there being a shift toward perceived greater relevance at the
group level, the shift occurred between completely irrelevant and
somewhat irrelevant. Therefore, this suggests that, in this case, the
majority of participants did not believe that the racial legacy of
the highway should be tied to decision-making in the present and
about the future. This result adds complexity to and possibly repre-
sents a deviation from an assumption based off suggestions from
previous studies that incorporating place-focused racial history ed-
ucation would increase an acknowledgment of the relevance of ra-
cial history to the built environment (Bonam et al. 2018).
Specifically, for engineering decisions, which have traditionally in-
volved less consideration of more complex social factors—like
place-based racial history—there may bemore of a need to elucidate
exactly what that relationship is and why it matters. It may also be
the case that a brief intervention providing the information for a sin-
gle situation is not the only intervention that would be needed to ex-
pand this perspective. For example, systems thinking techniques
may need to be explored to allow individuals to make the connec-
tions for themselves before project-level information can be useful.
Future work may address this dynamic by testing the interventions
of varying durations and context.

Efficacy of a Knowledge of Racial History Approach
Depends on a Participant’s Perceived Relevance of That
Information to the Problem They Are Being Asked to
Consider

A mediation analysis revealed a strong indirect effect of perceived
relevance of racial history on the relationship between a knowledge
of racial history and a support for a need-based distributive justice
strategy and a weak, statistically nonsignificant direct effect. These
results suggest that whatever effect this intervention may have on
decision-making is strongly informed by the positionality of the

individual and that there is potential to see stronger effects if
more participants are convinced about the relevance of the racial
history being discussed to the decision being made. Because his-
tory is presented through a subjective lens and can, to an extent,
be accurately presented in a variety of ways, future work should in-
terrogate which vantage points for presenting racial history are
most effective for helping a diverse population connect that history
to present-day built environment decision-making. This may be a
challenging prospect for engineering to grapple with because of
the acknowledgment that the intervention is subjective in nature.
Previous work has illustrated how engineering culture can benefit
from moving away from culture aligned with depoliticization and
objectivity (Cech 2013). While it is important to strive for designs
that accommodate all people, these aspects of traditional engineer-
ing disregard the value that comes from a more nuanced under-
standing of these factors. When engineers consider the social
power dynamics of their work—when they consider the multiple
vantage points of a historical context—the work that they do will
be politically engaged in a way that can be socially responsible.
Similarly, objectivity presumes that all relevant design factors
that can be quantified are removed from context, which is not the
case for socially responsible projects.

Future Work: The Concept of a Merit-Based Strategy May
Be More Accessible and Could Be Reframed to Function
Similarly to a Need-Based Strategy

In addition to the data collected about need-based distributive jus-
tice, exploratory data on merit-based and equality-based distribu-
tive justice strategies were also collected. While there was no
discernible effect on the equality-based strategy, the opposition
to the merit-based strategy increased. The merit-based distributive
justice strategy presented the exact opposite scenario of the need-
based distributive justice strategy.

The merit-based distributive justice strategy was widely unpop-
ular among both groups. However, the data showed a statistically
significant increase in opposition between the groups for this strat-
egy. Given the deep-rooted support of meritocratic ideology in US
American identity, it makes sense that presenting a narrative of
place-based critical racial history might further disrupt the percep-
tion that a strategy based on merit—without considering the con-
text of the past—is unjust.

Given the strong response to the merit-based strategy in
the study, future work may consider the different ways in which
the concept of merit could be framed to prioritize communities in
the same way that need-based distributive justice has the potential

Table 5. Welch’s test (two-sided comparison of means) exploratory analysis of distributive justice alternatives

Distributive justice strategy

Intervention
(n= 900)

Control
(n= 831)

df t P Cohen d

99% CI

M SD M SD LL UL

Equality 3.48 1.35 3.46 1.39 1,709.58 −0.31 0.75 0.015 −0.19 0.15
Merit 2.13 1.19 2.28 1.28 1,688.68 2.60 0.009* 0.125 0.001 0.31

Table 6. Descriptive statistics for Black, white, and Biracial participants in the intervention and control groups

Race

Intervention Control

n M SD Median Mode n M SD Median Mode

Black 82 4.52 1.24 5 5 78 4.47 1.28 5 5
Black and white 6 4.33 1.51 4 4 5 5 1.41 6 6
White 716 4.65 1.25 5 5 669 4.58 1.26 5 5

Note: 1= strongly oppose; and 6= strongly support.
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to. In this study, merit was presented based on a definition from the
literature: “According to the principle of equity/merit, resources
should be distributed in accordance with individual contributions”
(Rothmund et al. 2016). Perhaps in future studies, it would be ben-
eficial to test the framing of merit as a lack of contribution to the
effects of climate change (i.e., a small carbon footprint), rather
than as a contribution of financial resources. This collectivist fram-
ing of merit will differ from other contexts where merit can be more
intuitively assessed at the individual level.

Future Work: Ego-Defense and Group Threat Were Not
Evident in This Study, but Should Be Considered in Future
Studies

The study of denial of systemic racism in the social-psychology
literature has two dominant explanations about why white US
Americans perceive less systemic racism than US Americans
from minority groups: an information-based explanation and a
motivation-based explanation (Lesick and Zell 2020). The
information-based explanation was studied in this experiment.
The motivation-based explanation posits that engaging with the
problem of systemic racism can result in feelings of identity
threat, which activates a defensive response leading to a desire
to deny the existence of systemic racism or distance oneself
from it (Knowles et al. 2014). In reality, both explanations are
likely to play a role. If this is the case, we would expect to see
a smaller increase in support for a need-based distributive justice
strategy for white intervention participants than for Black inter-
vention participants. The data did not support this idea: the differ-
ence in means between the white intervention group and the white
control group was smaller (Δ= 0.07), compared with Black partic-
ipants (Δ= 0.05). However, a motivation-based influence should
not be entirely ruled out because the data compared previously
compares two very differently sized groups: The white group
comprised 1,385 participants and the Black group comprised
160 participants.

In future studies, it may be helpful to design a more complex ex-
periment that integrates self-affirmation (Lesick and Zell 2020),
perspective-taking (Mischinski 2019), or more specific guidance
about how to receive and apply information about place-based ra-
cial history to the present (Onyeador et al. 2021). While these inter-
ventions have not produced replicable effects yet, they have shown
promise and are still in the process of development. After stronger
interventions are developed from these ideas, they will likely be
helpful in developing a more complex experiment that clarifies
the effects of place-based racial history for climate adaptation
decision-making.

In addition to the plans for future work outlined previously, a
measure of support for climate adaptation policy that has multiple
items would increase the sensitivity of the measurement and require
fewer participants to detect a small effect. The most closely related
scale that measures attitudes toward the universal distributive jus-
tice principles is the Basic Social Justice Orientation (BSJO)
scale (Hülle et al. 2018). This scale was developed and validated
in German and cannot be used with an English-speaking audience
without further testing. Additionally, it is framed in terms of agree-
ing or disagreeing with a notion of justice, whereas this study was
more interested in measuring support for an operationalized repre-
sentation of the justice principles.

Limitations: It Is Unlikely That Differential Attrition Had an
Effect on the Study Outcomes, but It Is a Possibility

A subanalysis, available in the Supplemental Materials, was con-
ducted to better understand the potential effects of differential attri-
tion within the study. The analysis included examining the question
behavior responsible for the differential attrition, the difference in
video lengths, a quantitative analysis searching for significant dif-
ferences between measured demographic variables, and a sensitiv-
ity analysis to assess the potential effect of unmeasured factors on
the study outcome. The first three items in the analysis suggest that
differential attrition probably did not have an impact on the study.
In the event that an unmeasured variable did systematically filter
out participants who would have responded in the same way to
the dependent variable, the sensitivity analysis shows that their re-
sponses could have had a significant outcome on a statistically sig-
nificant conclusion. However, since the hypothesis was not
supported in this study, it is unlikely that differential attrition had
an effect on the conclusions.

Implications for Practitioners: The Inclusion of a
Place-Based Racial History in Design Can Elicit a Wide
Variety of Reactions Depending on the Audience

More empirical data are needed before concrete recommendations
can be presented to practitioners. In projects that are equity-
focused, it is increasingly common to include place-based racial
history in the background and motivation components of project
discussions. The data align with a well-known practical finding: au-
dience matters. Within the boundaries of the previously discussed
limitations, this study indicated that the place-based racial history
presented in this study did not present a significant impact on the
overall sample, but that it had much more of an effect on partici-
pants who found the specific content of the racial history presented
to be relevant. Allowing time for dialogue and conversation specif-
ically on issues of place-based racial history may be necessary to
converge on an understanding of the implications of place-based ra-
cial history on a fair allocation of resources for climate adaptation.

Conclusion

This experiment sought to examine the relationship between place-
based racial history and preferences about a need-based resource al-
location strategy for climate adaptation. While the brief interven-
tion did not reveal a significant effect on preferences for a
need-based strategy, the data did show a trend in that direction.
The exploratory analysis found that the relationship between the in-
dependent and the dependent variable was mediated by a perceived
relevance of the racial history presented and that the intervention
group more strongly opposed the merit-based strategy, suggesting
that the intervention helped counter decontextualized attribution of
merit. These findings indicate promising directions for future re-
search on the utility of need-based and contextualized merit-based
adaptation strategies in creating a navigable design landscape for
frontline designers.

Data Availability Statement

Some or all data, models, or code that support the findings of this
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