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A common approach in scientific research and policy is a commitment to develop projects or legislation trying to
improve problems experienced by low-income and rural communities; however, lack of interaction with com-
munity members during the process tends to produce unsatisfactory results. We visited disadvantaged com-

ﬁj;f;;rma munities in the San Joaquin Valley of California and interviewed local stakeholders (community members and
Policy leaders, policy advocates, attorneys, and educators). Then we analyzed a corpus related to disadvantaged

communities from a pool of California-related publications containing 154,000 scientific papers, 2.6 million
newspaper articles, and 11,000 state legislation bills from 2017 to 2020 to estimate the frequency and quality of
disadvantaged community representation. Here we present our findings describing the biases and gaps of
knowledge by scientific papers, California newspaper articles, and legislation bills with respect to disadvantaged
communities in California, and we suggest opportunities for scientists, media communicators, and policymakers
to amplify the voices of these stakeholders. In all corpus categories, disadvantaged communities are underrep-
resented: about one in four Californians live in disadvantaged communities, but only one in 2000 news articles
and scientific papers cover them. The concerns and priorities of disadvantaged communities do not match the
public perspective of them depicted by the corpus. Developing effective policies requires addressing place-
specific nuances and co-occurrence of structural inequities in partnership with local stakeholders. Holistic
coverage in newspapers and community-based approaches are necessary platforms to increase awareness and
sensibility about disadvantaged communities, helping tailor policy solutions, and building the political leverage
needed to implement them.

Frontline communities

1. Introduction 2018; Pannu, 2012).

In California, disadvantaged communities are formally defined by

Rural disadvantaged communities in California experience a
disproportionate share of the most pressing social, environmental, and
economic challenges. These challenges co-occur creating a compound-
ing effect that leads to structural conditions of extreme inequity that are
more complex than just the sum of their parts. The origin of the disad-
vantage often contains elements of racism, discrimination, and segre-
gation that resulted in inequitable opportunities and interfere with such
essential issues as their health, education, and overall well-being
(Almaguer, 1994; Anderson, 2009; Eissinger, 2017, 2008; OEHHA,
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their performance (worse 25 %) of a score (CalEnviroScreen score) that
considers several indicators of pollution burdens and population char-
acteristics (De Leon, 2012; OEHHA, 2017). This term has been formally
defined and is widely adopted to facilitate discussion of these over-
burdened and underresourced communities with widespread use across
science, media, and policy (its usage often mirrors “environmental jus-
tice community” or “vulnerable community” in other parts of the United
States and the world). We focus on the San Joaquin Valley, the region
with the largest concentration of rural disadvantaged communities in
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California, many of which are surrounded by the region’s dominant
industry, agriculture. The San Joaquin Valley has been described as a
region where “Flint is everywhere” (Real, 2019) after the case of lead
poisoning in tap water that disproportionally affected low-income
communities and racial minorities in Flint, Michigan (Butler et al.,
2016). The region contains 413 census tracts (2.2 million people) under
the disadvantaged community designation (OEHHA, 2017). San Joaquin
Valley disadvantaged communities have endured well-documented so-
cial, economic, environmental, and public health crises: lethal air and
water quality (Balazs et al., 2011; Balazs and Ray, 2014), entrenched
poverty, lack of educational opportunities (De Vore, 2008), low life
expectancy (Tejada-Vera et al., 2020), health disparities (Kissam, 2020),
and linguistic and social isolation (Gifford and Valdes, 2006). Despite
ongoing work, efforts to address persistent inequalities in the region
have consistently fallen short. For example, a 2013 report by PolicyLink
(a national research and action institute advancing racial and economic
equity) detailed the lack of fundamental features and infrastructure,
such as safe and affordable drinking water, sewer systems, safe housing,
public transportation, parks, sidewalks, and streetlights (Flegel et al.,
2013). Such conditions have been documented in the Valley for decades,
if not a century (Eissinger, 2008), and remain in 2021.

Rural disadvantaged communities of California are neglected in
essential issues such as water resources management and infrastructure
(Allaire et al., 2018; Bernacchi et al., 2020; Scott et al., 2020; Ulibarri
et al., 2017). They also lack political leverage since many are unincor-
porated and unable to vote for local politicians, and they are out-
numbered by other entities at the county level (Anderson, 2009). Some
disadvantaged communities have low population sizes but relatively
large capital investments in water infrastructure, leading to very high
water bills for some of the lowest income communities to pay for water
deemed unsafe to drink (Bland, 2018). Then, some infrastructure in-
vestments are abandoned when maintenance and operation costs
become too expensive for the communities to sustain. Consider the case
of Lanare (Fresno County), where the community received a $1.3
million water treatment plant to remove arsenic from their drinking
water that went offline after a few months because the community could
not afford to operate it (Ezra David and Klain, 2017).

California needs more effective and sustainable policy solutions, and
such solutions must be supported by a robust understanding of these
communities. Here we consider three sources of information and influ-
ence with text-based records: (1) scientific papers, (2) newspaper arti-
cles, and (3) legislation bills (Likens, 2010; Shanahan et al., 2008).
Investments to solve fundamental inequities occurring in disadvantaged
communities are the responsibility of policymakers. Policymakers need
science-based information to make decisions, and lack of scientific work
in these communities directly limits their capacity to act. Similarly,
insufficient news coverage of disadvantaged communities may limit the
access to information of scientists (Likens, 2010; Shanahan et al., 2008),
especially for those scientists less familiar with social sciences and
transdisciplinarity. Inadequate information also leads to ignorance by
the general public who, in turn, do not exert leverage over policymakers
to solve those issues faster and more effectively. That may make poli-
cymakers consider disadvantaged communities a less urgent topic than
others that are more often demanded by their voters. Consequently,
adequate representation in these three platforms can build knowledge to
inform policy and investments to serve disadvantaged communities.

In this study, we developed quantitative and qualitative metrics
based on semi-structured interviews with disadvantaged community
stakeholders. We analyzed a corpus of California scientific papers,
newspaper articles, and legislation bills with two objectives: (a) quan-
tifying the frequency of representation of disadvantaged communities of
California across the three platforms, and (b) assessing the quality of
those representations. We ask the following research questions: (1) How
often is the term “disadvantaged community” represented across the
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three platforms? (2) And to what extent does the coverage represented
by these platforms align with the concerns from disadvantaged com-
munity stakeholders themselves?

2. Methods
2.1. Study location and focus

We focused our interviews on rural disadvantaged communities of
the San Joaquin Valley of California. The Valley is enclosed by the
Coastal and the Sierra Nevada Mountain Ranges, with a length of 430
km from Bakersfield in the south to the Delta (east of the San Francisco
Bay). This region is one of the most productive farmlands in the world,
with more than 20,000 km? of irrigated farmland (Hanak et al., 2019).
The San Joaquin Valley has a population of 3.97 million people (U.S.
Census Bureau, 2019), with about 2.2 million people (55 % of the total
Valley’s population) living in 413 communities classified as disadvan-
taged (OEHHA, 2017). Besides, the region has a large amount of
“hard-to-count” residents, including Latinxs, immigrants, low-income
families, and other vulnerable individuals who live in disadvantaged
communities and make the actual population higher than the official
count (Latino Community Foundation, 2018).

Legislation by De Leén in Senate Bill 535, 2012 (De Leon, 2012), and
Gomez in Assembly Bill 1550, 2016 (Gomez, 2016), identify disadvan-
taged communities in California and requires a certain amount of funds
to benefit them. Senate Bill 535, 2012, requires the California Envi-
ronmental Protection Agency to measure geographic, socioeconomic,
public health, and environmental hazard criteria to identify disadvan-
taged communities in California. Assembly Bill 1550, 2016, establishes
that a minimum of 25 % of the moneys available in the Greenhouse Gas
Reduction Fund are invested to benefit disadvantaged communities.
This legislation and the subsequent creation of the “California Com-
munities Environmental Health Screening” tool (CalEnviroScreen) to
identify disadvantaged communities by the California Environmental
Protection Agency are important landmarks. For the purpose of this
study, we adopt the CalEnviroScreen 3.0 definition of disadvantaged
communities as census tracts that perform in the 75th percentile or
higher (worse) of the CalEnviroScreen score (before CalEnviroScreen,
the definition of disadvantaged communities in California was based
only on income). This score considers two broad groups: (1) pollution
burden, subdivided in exposures (ozone, particulate matter 2.5 pm,
diesel emissions, contaminants in drinking water, pesticides, toxic re-
leases, traffic density; this component represents 33.3 % of the final
score) and environmental effects (cleanup sites, groundwater threats,
hazardous waste, impaired water bodies, and solid waste sites; this
component represents 16.7 % of the final score), and (2) population
characteristics, subdivided in sensitive populations (asthma, cardio-
vascular disease, and low weight at birth; this component represents 25
% of the final score) and socioeconomic factors (education, housing
burden, linguistic isolation, poverty, and unemployment; this compo-
nent represents 25 % of the final score). Each of the indicators is given as
percentile of the studied census track compared with the rest of the state,
and the indicators of each component are averaged to generate the
components value. The weighted components result in the CalEnvir-
oScreen score for each studied census tract, and a census track receives
the disadvantaged status when its score is between the 75th percentile
and the 100th percentile.

2.2. Interviews

We conducted 18 interviews (9 in English and 9 in Spanish) with
community leaders and residents, local politicians, public servants, and
specialists affiliated with nonprofit organizations and NGOs that work
directly with multiple communities. We employed a snowball sampling
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approach, and we recruited participants at community outreach and
public events, and by personal recommendations. During each inter-
view, we asked broad questions about environmental risk and socio-
economic problems perceived by the interviewees (Table S3). Our semi-
structured interview protocol was designed to collect spontaneous re-
sponses regarding broad perceptions of environmental problems
(Adams, 2015). Socioeconomic questions included the topics of the in-
terviewee’s relationship to the community and its perceived demog-
raphy, climate change perceptions, employment in the community, food
access and security, and representation in policy-making decisions.
Environmental justice questions covered topics of water quality, water
quantity, drought vulnerability, floods, and air quality.

Interviews lasted between 20 min and 90 min, with an average of 50
min, and we recorded via handheld audio recording device. The audio
was transcribed using Sonix.ai, an online transcription service. We
reviewed each transcript to remove transcription errors and removed
personal identifiers for each interviewee. We used the resulting tran-
scripts in our qualitative analysis of the interviews.

The interviews were manually coded using the NVivo 12 Plus soft-
ware (QSR International, Doncaster, Australia), and multiple topics
were considered (Table S4). The codebook was developed based on the
questions (Table S3) and complemented by emerging topics. By using an
a priori codebook, the interviews were organized from different topics
into clear categories: agriculture, air quality, climate change, impacts,
non-environmental and environmental issues, policy, social character-
istics, and water concerns. The categories were not mutually exclusive,
and each sentence could be coded into multiple categories. Each inter-
view was read and coded at the sentence level to identify what we call
high-resolution categories (see Section 2.4.2). High-resolution cate-
gories illustrate specific challenges (for example, dependence on bottled
water) that cannot be addressed with general categories (water issues).

2.3. Corpus selection

The corpus included publications regarding disadvantaged commu-
nities in California in general or in the Central Valley of California in
Scientific papers, Newspaper articles, and Legislation bills (Table S1).
The time frame studied was from January 1st, 2017, to May 31st, 2020.
Each of these platforms could be independently analyzed due to their
intrinsic unique characteristics, but here we elected to study them
together because of the influence they exert on each other (Likens, 2010;
Shanahan et al., 2008).

2.3.1. Scientific papers

We preselected all the scientific papers (research, review, and short
communications) published between 2017 and May 31st, 2020 in
Elsevier (sciencedirect.com) and Springer (link.springer.com) contain-
ing the word “California” to analyze the representation of the state of
California in those databases. The preselection of articles included work
conducted by California-funded researchers (for example, from the
University of California) and equipment and software manufactured in
California because these represent the intellectual wealth that California
exports. Within that preselection, we searched for all the articles con-
taining the expression “disadvantaged communities” and variations (for
example, in singular and plural, or adding “unincorporated”) in any part
of the document (n = 198). Then, we filtered that subset of articles
utilizing keywords to analyze if the article was addressing issues related
to disadvantaged communities in the abstract (such as disadvantage,
vulnerable, poverty, and low-income; see Table S5 for more details). We
read approximately half of the articles to validate the accuracy of the
keywords identifying relevant articles. Of the relevant articles (n = 68),
we utilized all the titles, keywords, and abstracts of each for category-
based analysis (see Section 2.4).
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2.3.2. Newspaper articles

Newspapers represent public access to information. As a textual
body, newspapers have an outsized influence on public perception of
environmental issues, risk, and health (Carvalho, 2010; Killingsworth
and Palmer, 2012). We queried the Newsbank database of California
Newspapers (University of California Library) for the term “disadvan-
taged communities” and variations. Of the 240 newspapers in the data-
base, 149 newspapers mentioned disadvantaged communities during
the studied time frame. We found 1440 articles that we reviewed to
remove duplicates (same article in different journals) and to exclude
those articles that were clearly referring to only specific urban neigh-
borhoods. We conducted analysis on the full-text and titles of 511
newspaper articles.

2.3.3. California Assembly and Senate legislation bills

We preselected all the bills published on the California Legislative
Information portal (http://leginfo.legislature.ca.gov) containing the
expression “disadvantaged communities” in the keywords field of “Bill
Search” for the periods 2017-2018 and 2019-2020 (n = 240). We
removed bills with more than 100,000 words since they were likely
budget bills and the analysis would not improve the results based on this
methodology. Then, we located the reference to “disadvantaged com-
munities” (and variations) in the bill and excluded bills in which the term
“disadvantaged communities” was only a definition but without a context
of action towards them; if the reference was in the title or in the legis-
lative counsel’s digest of the bill, we utilized the whole bill for in-depth
analysis; if the mention was in the body and not in the digest, we
selected the section or sections in which it appeared, unless the mention
was in the title of a law chapter or article, in which case we selected the
whole chapter or article, even if it had several sections. The final number
of bills selected (in whole or sections of them) was 210.

2.4. Analysis of publications

2.4.1. Theoretical low-resolution categories

We developed a theoretical framework based on the Regional Op-
portunity Index (Benner et al., 2014) and CalEnviroScreen (OEHHA,
2017) that contained six low-resolution categories: Health, Economy,
Education, Housing, Infrastructure, and Civic Life. The low-resolution
analysis serves to classify publications in broad categories that
describe the opportunities in disadvantaged communities (Table S2).
The classification into each of the categories was conducted by identi-
fying the presence or not of specific keywords associated to each cate-
gory (Table S2). The keywords were obtained from the metadata
associated to the Regional Opportunity Index and from CalEnviroScreen
3.0. The six categories are not mutually exclusive.

2.4.2. Interview-based high-resolution categories

The high-resolution analysis aims to code the corpus documents
using knowledge learned from the interviews with disadvantaged
community stakeholders. This means that to develop this framework, we
analyzed the documents from stakeholders’ perspectives using their
first-hand experience.

We performed a qualitative and quantitative analysis of the in-
terviews that yielded 20 high-resolution categories covering specific
priorities from communities’ members. Community-specific issues
would have remained unidentified without visiting communities and
talking with their members and other stakeholders. High-resolution
analysis covered categories such as flooding problems, dry wells, and
dependence in bottled water, among others (Table S5). We selected
keywords (Table S5) based on these categories to quantify their fre-
quency within the three platforms (scientific papers, newspaper articles,
and legislation bills). When appropriate, the keywords included their
variations (for example, education, educational, educated) to better
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capture the representations. We assumed that the higher the frequency
in each platform, the better the depiction of specific local concerns.

We conducted a cluster analysis to depict how the publications from
the three studied platforms (scientific papers, newspaper articles, and
legislation bills) represented the high-resolution categories. We utilized
the Silhouette method to optimize the number of clusters. We aimed to
find patterns in the representation of the high-resolution categories
across the different platforms.

3. Results and discussion
3.1. Disadvantaged communities are overwhelmingly underrepresented

In California, 9.4 million people live in disadvantaged communities,
representing 25 % of the state’s population. In the San Joaquin Valley,
2.2 million people live in disadvantaged communities, representing 55
% of the San Joaquin Valley’s population (OEHHA, 2017).

Yet, in a sample of 154,000 scientific papers regarding California
from 2017 to 2020, only 68 referred to disadvantaged communities. In a
sample of 2.6 million news articles from 240 newspapers, only 1440
articles mentioned disadvantaged communities, and 91 newspapers did
not ever mention disadvantaged communities in the study period.
Roughly speaking, the ratio of Californians to Californians living in
disadvantaged communities is 4:1 (25 %); the ratio of the science and
news writing about it is 2000:1 (0.05 %). The ratio of Californians to
Californians without safe access to water is 40:1 (2.5 %); the ratio of the
science and news writing about water issues in disadvantaged commu-
nities is 10,000:1 (0.01 %).

Representation in policy is more expansive. Of the 11,000 bills
analyzed, 211 mentioned disadvantaged communities (ratio of 50:1),
although often the mentions did not require any action that benefited
disadvantaged communities. Looking more closely at representation in
scientific papers (from Elsevier and Springer), none of the articles
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mentioned interviews to residents from disadvantaged communities in
the San Joaquin Valley (or the greater Central Valley) regarding their
socioeconomic and environmental concerns. Thus, besides the limited
coverage of disadvantaged communities, first-hand information from
residents is not surfaced.

While the mention of disadvantaged communities in the three
studied publication platforms has increased over the last two decades
(particularly in the news media), disadvantaged communities remain
largely underrepresented in all three platforms (Fig. 1). Despite
increasing inclusivity, disadvantaged communities of California are not
yet properly served by policies. Discussion about them is far dwarfed by
their actual prevalence, and policies implemented to serve them cause
sometimes negative effects (for example, Balazs and Lubell, 2014; Ber-
nacchi et al., 2020; Cushing et al., 2018; Dobbin, 2020; Dobbin and
Lubell, 2019; Goddard et al., 2021; Shonkoff et al., 2011). Still, that
representation in legislation bills far outpaces representation in scien-
tific papers and newspaper articles, pointing to a significant gap be-
tween the need for solutions and the knowledge and attention that can
be leveraged to achieve them. In our analysis, about 2 % (211 bills)
mentioned disadvantaged communities. If 2 % is not enough represen-
tation for disadvantaged communities to be properly served by policy
(underserved), then 0.05 % of representation in newspaper articles and
in scientific papers is subsequently not enough (underrepresented and
understudied).

However, it is not possible to set a fixed threshold about how much
representation is enough; such a threshold varies depending on the ne-
cessity. Disadvantaged communities often experience the burden of
oppression and injustice, and therefore they have greater attention
needs than non-disadvantaged communities (the distinction of equality
versus equity). Taking the feminist notion of “centering the margins”
(Salazar, 1988), 2 % representation in legislation bills, and 0.05 % in
scientific papers and in newspaper articles is a clear obstacle to progress.
The limited attention given to disadvantaged communities may be the
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result of structural biases and the reciprocal influence that these three
independent platforms exert on each other.

3.2. There is a gap between most concerns of disadvantaged communities
and their representation in media, legislation, and research

Co-occurrence of problems exacerbates their consequences, and it is
essential to understand the holistic context in which disadvantaged
communities live. Our second objective was to study how well those
platforms understand the problems, needs, and concerns of disadvan-
taged community residents. Our interviews with stakeholders provided
valuable first-hand knowledge about environmental threats and socio-
economic challenges in their communities and possible solutions. The
qualitative and quantitative analysis of the interviews resulted in 20
high-resolution categories that we grouped thematically using low-
resolution categories drawn from the Regional Opportunities Index
and CalEnviroScreen: Health, Economy, Education, Infrastructure, Hous-
ing, and Civic life. Then we utilized keywords to measure the frequency of
such categories in the three platforms. We found that the three platforms
have a higher frequency in more generic categories (generic topics
brought up by the interviewees, such as Air quality, Water quality, or
Education) and lower frequency about specific issues that were raised
multiple times during interviews (Fig. 2, Table 1).

An example of low-resolution and high-resolution problems is the
distinction between “water problems” and specific issues that emerge
from breaking down ‘problems’ into its components such as “depen-
dence on bottled water”, “cost of water”, or “wells getting dry”. The
distinction is important because high-resolution issues vary across
communities, and solutions may need fundamentally different ap-
proaches. Consider the dependence on bottled water (a topic that con-
cerns 94 % of the interviewees but with a frequency between 0 % and 3.1
% in the platforms): for some communities, it occurs because the
available water is contaminated, while in others it is due to lack of
water. Then, in some places, effective solutions may require filtration
systems or groundwater blending (Mayzelle et al., 2015); while others
may need to limit groundwater extraction near the communities to avoid
that cones of depression from deeper wells take the groundwater from
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shallow wells serving communities (Pauloo et al., 2020); and in other
locations, both approaches may be needed.

We performed a cluster analysis on frequency of high-resolution
categories to look for similarities in the way that the three platforms
represent the communities (Fig. S2). Then we compared it with the
frequency of issues raised during the interviews. The optimal number of
clusters was two, and they coincided with the possible classification of
“generic” and “specific” topics (Table 1). Generic problems are broad,
such as water or air quality problems, fewer economic opportunities, or
education, and had the highest frequency of representation across all
three platforms. Specific problems are particular burdens dispropor-
tionally experienced by disadvantaged communities, such as problems
with specific drinking water contaminants (arsenic, nitrates, 1,2,3,-tri-
chloropropane), the burden of purchasing bottled water, or pesticide
drift and dense dust near schools. Specific topics presented lower values
in the cluster analysis, meaning that the representation across platforms
was consistently lower, despite being important issues for the commu-
nities as demonstrated by the interview frequencies.

Comparing these high-resolution categories to the low-resolution
ones, we find that Health appears more frequently and it is associated
with two generic and seven specific high-resolution categories (Table 1).
This is likely a cause of it being a prescriptive rather than preventive
solution. While “water quality” was a keyword associated with Health in
the low-resolution analysis, in the high-resolution analysis it became a
keyword to one of the nine categories (Surface and groundwater quality)
associated with Health. Thus, our results distinguish between “water
problems” and specific issues that emerge from breaking down those
broader categories. Newspapers and legislation seem synchronized in
the representation frequency of generic topics Work and Education, and
specific categories Local infrastructure, Housing, Justice, Agriculture, and
Language. Scientific papers and newspaper articles are in sync for generic
topics Air quality, Water quality, and Money, but not for specific cate-
gories. In general, there is a gap between the main concerns revealed by
the interviews and the level of attention that those concerns get in the
three platforms.

This gap created by the oversight of disadvantaged communities has
different sources. Due to systemic inequities, many elected politicians,
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Table 1

Frequency of generic and specific issues, and corresponding low-resolution categories. The interviews frequency represents the number of interviewees that mentioned

each issue.

Frequency
. . Corresponding Low-
High-resolution category resolution category Science  News Bills Interviews
Money Economy 27.9% 31.1 % 52.9 % 83 %
Job opportunities Economy 14.7 % 30.7 % 29.0 % 67 %
Cluster 1: Generic Surface and groundwater quality Health 17.6 % 18.6 % 271 % 100 %
Education Education 14.7 % 32.7 % 31.0% 50 %
Air quality generic Health 14.7 % 141 % 34.8% 89 %
Justice Civic Life 29.4 % 19.8 % 19.0 % 39 %
Rehe?nce on bottled wa.ter, interim water tanks, or filling and Health 0.0% 31% 2.4 % 04 %
hauling water from neighbors
Inorganic pollutants (pesticides, heavy metals) Health 7.4 % 2.5 % 3.3% 100 %
Pathogens (E. coli, Salmonella, Giardia) Health 1.5% 0.6 % 1.0 % 56 %
Water scarcity/droughts/dry wells Health 5.9 % 8.2 % 5.7 % 61 %
Flooding problems Infrastructure 1.5% 10.2 % 10.0 % 61 %
Air quality specific (pesticide drift and spraying, dust, smells, Health 74% 4.9% 2.0% 83%
Cluster 2: Specific asthma)

Health specific (extreme heat, valley fever) Health 0.0 % 0.4 % 3.3% 78 %
Food access Health 1.5% 0.4 % 3.3% 78 %
Agriculture Economy 29 % 9.2 % 11.4 % 100 %
Language isolation Education 8.8 % 6.1 % 6.2 % 50 %
Local infrastructure Infrastructure 7.4 % 13.5% 12.9 % 44 %
Public Transportation Infrastructure 0.0 % 4.7 % 6.2 % 56 %
Housing Housing 2.9 % 16.8 % 19.5% 39 %
Political representation Civic Life 2.9 % 15.3 % 4.3 % 78 %

" Interviews were not subjected to a cluster analysis.

journalists, and scientists lack first-hand experience living in disadvan-
tage communities or connections to those who do. Community stake-
holders reported local politicians who only visited them asking for votes
and then never fulfilled their promises; scientists who visited them and
asked them many questions about their experience, but then they dis-
appeared and the stakeholders never learned about the scientific work
developed based on their lives; and journalists who visit only when
problems in disadvantaged communities are a trend. Relatedly, struc-
tural barriers like language access and limited free time due to economic
constraints are significant challenges for community members to
compensate for lack of representation through direct participation in
civic life (for example, participation in public meetings and decision-
making at all levels), a phenomenon known as procedural injustice
(Hunold and Young, 1998; Lake, 1996). Lastly, as noted in our in-
terviews, even when community stakeholders manage to participate,
conscious and unconscious biases can lead to their contributions being
devalued (Schlosberg, 2004). In the following sections, we focus on
potential solutions and paths forward for advancing equitable solutions
acknolwedging these grave injustices as the starting context.

3.3. Developing effective policies requires addressing nuances and issue
co-occurrence

Disadvantaged communities undergo disparities that must be
addressed with specificity and not broadly. Specific needs tend to
disappear in broad categories and large-scale classifications that do not
capture the nuances of their lived reality. This generalization of topics
may be one of the reasons why problems in disadvantaged communities
are seldom addressed. A generic topic such as “air quality problems”
may not call the attention of the public, since many locations in Cali-
fornia have air quality problems related to traffic and wildfires; how-
ever, the air quality problems in disadvantaged communities are much
more specific, such as pesticide drift entering homes through the win-
dows, particularly at night during the summer in homes without air
conditioning, or residents whose noses bleed when their communities
are sprayed. Then, a policy that for example regulates emission stan-
dards to improve air quality will not address these types of community-
specific concerns where vehicle emissions are not the culprit. Capturing
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specific problems helps to develop effective solutions, which for pesti-
cide drift may be regulation to prohibit aircraft application of pesticides
within a wider buffer from the community, or the creation of vegetation
barriers to prevent particles from the surrounding farmlands to enter the
communities. While there is value in broad classifications to identify
problems at a large scale, they are too generic to represent accurately
and to address co-occurring problems related to disadvantaged com-
munities. Issue co-occurrence and its compounding effect may lead to
negative effects if only one problem is tried to be addressed without a
holistic understanding of the community. For example, the air quality in
Kern is the worst in the United States, in part because of fracking ac-
tivities by oil companies (American Lung Association, 2020). Stopping
the pollution source can solve air quality problems and prevent the
exacerbation of climate change, but doing so without planning for so-
cioeconomic impacts of the job loss can create new issues that will
continue affecting disadvantaged communities in new ways. In this
sense, disadvantaged community priorities can be wrongly perceived as
paradoxical when the solution is addressing co-occurrent issues rather
than one issue at a time.

Co-occurring issues can also lead to perception bias by external ob-
servers. For example, drinking water in the Central Valley city of San
Joaquin (west of Fresno) often has high concentrations of sediments and
pollutants (Fig. 3). The person who provided these pictures said that not
everyone in the city had money to purchase bottled water, and some
tried to boil it to remove its toxicity. However, this resident reported that
air quality was their greatest concern because “most people can pur-
chase bottled water, but none can buy clean air.” The interviewee
showed us how their car was covered with microdroplets from pesticide
drift that arrived virtually everywhere in the city. That person became
infected with coronavirus, a respiratory-related disease that dispropor-
tionally affects locations with poor air quality (Wu et al., 2020), while
helping the most vulnerable in their community and passed away a few
weeks before the present study was concluded.

Geographical scale can also complicate identification of disadvan-
taged communities and addressing environmental and social injustice.
CalEnviroScreen uses census tracts to identify disadvantaged commu-
nities. While aggregating the population this way may work well in
larger cities such as Los Angeles, San Jose, and Fresno, it is often too
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“Here [in the city of San Joaquin, CA] I know people who cannot
purchase bottled water, and they try to boil tap water... but it is not
healthy.” Community leader.

Fig. 3. Water in two homes in the city of San Joaquin, Fresno County, CA, in
November 2019. Water contains high concentration of sediments and pollut-
ants. Original quote in Spanish: “hay personas que yo conozco que no [pueden
comprar agua embotellada]. Ellos tratan de hervir [el agua de la llave] o lo que sea,
pero de todos modos pues no es algo saludable”.

large for small rural unincorporated communities that are quite smaller
than a census tract. For example, Tooleville is a small rural community
east of Visalia (Tulare county) that clearly experiences a disproportional
environmental and socioeconomic burden: opening their windows in the
summer is a heath hazard because of pesticide drift from the nearby
citrus fields, but they cannot afford having air condiniting either,
making the summer and autumn heat nearly unbereable; they cannot
use their tap water to drink or to cook because it is polluted; and they
lack fundamental infrastructure and access to public services. However,
Tooleville is not considered a disadvantaged community because it is
located inside a larger census tract where other communities perform
relatively well for the CalEnviroScreen score (more details in the Sup-
plementary text). This is an example of the importance of place-specific
knowledge, ground-truthing, and keen attention to the essential ques-
tion to ask: “who are we missing?” Instead of using census tracts only,
CalEnviroScreen could consider using higher resolution or additional
definitions of locations to more appropriately represent small rural
communities. Policymakers can also benefit from adding to the current
pool of disadvantaged communities those for which the overall score is
not “bad enough”, but they have some key indicators performing very
poorly. This way, the classification would be more inclusive and would
avoid some extreme inequities.

3.4. Community-specific knowledge is necessary to advance sustainable,
effective solutions

First-hand knowledge and community perspective are critical for
shaping solutions. Residents have consistently organized to demand
adequate funding to address environmental injustice issues. Instances
where their expertise and ideas have been embraced are among the most
promising recent examples of progress. One significant success was the
bill passed by the California Senate in 2019, SB-200, to devote up to
$130 million annually until 2030 “to help water systems provide an
adequate and affordable supply of safe drinking water in both the near
and long terms.” The funding comes from a percentage (5 %) of cap-and-
trade auctions for greenhouse gas emitters in the state. The California
cap-and-trade program itself is aimed at improving air quality issues, but
it has struggled at increasing environmental equity in disadvantaged
communities (Cushing et al., 2018). The funding source is normally
guaranteed, but the global pandemic dramatically decreased the auction
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profits (from $739 million in the last quarter of 2019 to $24 million in
the May 2020 quarterly auction; data available on ww2.arb.ca.gov).
However, starting in 2023, if the funding is less than $130 million, the
amount will be supplemented by the General State Fund, making it a
more robust funding source. Some interviewees mentioned how that the
amount is less than what is needed; still, SB-200 is an important victory
in the fight for environmental justice in disadvantaged communities.

Science and media have the opportunity to build on this momentum.
Those impacted by social and environmental injustice have specific
knowledge that is critical to the effective development of solutions
rather than just addressing the symptoms (Cammarota and Fine, 2010;
Morello-Frosch et al., 2005). However, valuing expert community
knowledge above more traditional, hierarchical approaches to science is
hardly the usual, especially in fields outside the social sciences (for
example, engineering). Our results suggest that researchers assume what
is better for the communities, and this ultimately renders unsatisfactory
results for the communities. Scientific research benefits from bottom-up
approaches to leverage local knowledge, including visits to the com-
munities or interviews with individuals familiar with them. This allows
scientists to understand the challenges firsthand, develop solutions in
collaboration with local stakeholders, and increase the connection with
the communities, which leads to a higher level of commitment on both
sides. Community-based participatory research can help to understand
the link between environmental justice and socioeconomic development
in disadvantaged communities (Minkler and Wallerstein, 2011), and it is
a tool to improve the rigor, relevance, and reach (the “3 Rs”) of scientific
studies (Balazs and Morello-Frosch, 2013). For example, decreasing
carbon emissions from economic activity (for example, fossil fuel
extraction and fracking) without harming the livelihood of workers from
vulnerable communities who depend on it is complex and controversial;
however, by addressing their needs (for example, through interviews
with local experts and stakeholders), it is possible to bring social justice
as well as environmental justice (Cha et al., 2020). Project evaluation
and continuity require stable funding from agencies that, in turn, should
hold accountable researchers for the benefits and positive impacts that
their work claims to be doing for disadvantaged communities, especially
when there is little or no direct engagement with them, or when the
work results in no net benefit or a decimated positive impact to the
communities.

News media inform the public opinion about their perception of
disadvantaged communities, and this way they influence science and
policy (Likens, 2010; Shanahan et al., 2008). While newspaper publi-
cations mention disadvantaged communities more frequently than sci-
ence, their coverage tends to be too broad, missing the co-occurring
inequities and the urgency of solutions. For example, the Sustainable
Groundwater Management Act of California was passed to prevent
future undesirable impacts associated with groundwater overdraft
including household water outages like those that occurred in the Cen-
tral Valley between 2012 and 2016. The implementation of this law
requires decision-making by local stakeholders. Newspapers, however,
tend to overrepresent the more powerful stakeholders while only
describing disadvantaged communities a handful of times despite their
legal standing in the law (Bernacchi et al., 2020). In this way, news
media representation disengages disadvantaged communities from
water resources management, decreasing the law’s capacity to serve the
most vulnerable stakeholders that this legislation was meant to protect
(Dobbin, 2020; MacLeod and Méndez-Barrientos, 2019;
Méndez-Barrientos et al., 2020).

Disconnection between how society perceives disadvantaged com-
munities and the actual roots of their problems often masks conse-
quences of systemic inequities as deficiencies. Consider food access and
education in the Central Valley. From a health perspective, physicians
may encourage community members to eat healthier food, such as fruits
and vegetables. However, this is sometimes difficult for residents who
cannot afford the costs of healthy food or lack supermarkets and stores
that sell quality food (often the closest option is an expensive
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convenience store in a gas station). Similarly, some of the worst-
performing school districts in the country are in the Central Valley,
but education may not improve by bringing the “best teachers” or by
building new schools with state-of-the-art teaching technology. The root
of educational problems is often everything but the delivery of educa-
tion: children who are hungry or do not feel safe may have concentration
difficulties; they may not have air conditioning when the San Joaquin
Valley reaches 40 °C in the summer and fall afternoons; they may spend
the whole day with their socks wet when they step in puddles in the
winter (wet season) while they walk for kilometers to their schools
because of insufficient transportation, sidewalks, or drainage; they may
be hungry because their parents have low salaries and they may have to
prioritize paying rent and bottled water; they may be thirsty at schools
where there is no available clean drinking water. Then, poor educational
performance is not the problem, but a consequence of the co-occurrence
of a plethora of systemic inequities.

Connecting community needs with public awareness and legislation
to advance more tailored legislation requires mutual empowerment
among policymakers, stakeholders, and the public. An example is a
collaboration between Kamala Harris, vice president of the United States
and former Senator, and Dolores Huerta, an iconic civil rights activist
who founded the United Farm Workers with Cesar Chavez to defend
farmworkers’ rights. Together, they wrote an opinion letter about dis-
parities that Black, Indigenous, and Communities of Color experience,
focusing on safe and affordable drinking water (Harris and Huerta,
2020). The letter promotes the adoption of the proposed Water Justice
Act (Harris, 2019), which seeks to enact $230 billion for water afford-
ability programs and investments in clean and safe drinking water ini-
tiatives in the United States. This portrays the beginning of a path that
can lead to success. However, it may not be enough if it is not pursued
along with local stakeholders and integrated with other management
actions to addressing systemic oppression of disadvantaged commu-
nities. Legislative fixes must focus on preventing and solving root
problems rather than just focusing on the consequences of the problems.
For example, it may mean first stopping pollution and then cleaning the
water rather than investing only in cleaning the water and allowing
pollution to continue.

4. Conclusions

Disadvantaged communities are underrepresented in news media,
understudied by science, and underserved by their government repre-
sentatives. Considering that millions of people live in disadvantaged
communities, approaches to improve their living conditions need to
fundamentally engage all three platforms and the communities. To un-
tangle the systemic injustices that disadvantaged communities experi-
ence, we need to understand how multiple oppressions are intertwined
and target solutions at multiple problem roots. While significant recent
efforts have made important decisive steps towards these ends,
continuing to move in that direction will require the ongoing integration
of local knowledge and perspectives. To succeed in such an endeavor,
news media have the opportunity to increase the representation of
disadvantaged communities, amplifying their voices to bring up their
concerns and recommendations. If society becomes more aware thanks
to proper media representation, they will be able to incentivize policy-
makers to create the institutional infrastructure to implement solutions.
Legislators can adequately serve disadvantaged communities by part-
nering with them to craft sustainable solutions and allocating sufficient
resources that include funding for community-based research, grass-
roots organizations, children and adult education, and technical assis-
tance. And scientists must approach disadvantaged communities using
more community-based research and fewer assumptions, with holistic
and transdisciplinary frameworks in partnership with those most
impacted, and they must share findings widely with the general public
and policymakers.
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