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The roots of change: Cultivating equity and change
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Dear Editor,

Recent and ongoing challenges presented by the COVID-19
pandemic and reengagement with the pervasive issue of sys-
temic racism in society and scientific communities have pre-
sented opportunities for many to reflect on their internal
structures and practices related to equity. In the wake of
these opportunities for reflection and action, many profes-
sional organizations and academic entities have issued collec-
tive public statements and commitments to climate
assessment, cultural change, and structural transformation.
For example, the American Society of Plant Biologists (ASPB)
and ASPB leadership made public assurances to address issues
of inequity and promises to dismantle organizational practices
and structures that reify systemic biases and oppression
(Callis et al, 2020). Advancing these commitments has not
been without challenges, including the resistance that arises
from challenging traditional practices, measures of success,
and interpersonal negotiations that underlie lived commit-
ments to change and the pursuit of equity.

Commitments made by disciplinary societies are impor-
tant, as these organizations have critical responsibilities to
address bias and racism in STEM for the benefit of all of
their members. These societies play active roles in modeling
lived commitments to equity, which include directly engag-
ing with difficult topics related to systemic exclusion and
bias and promoting culturally aware engagement of scien-
tists in societal activities (Montgomery, 2016, 2020a, 2020c;
Montgomery and Coldén-Carmona, 2016). Indeed, although
2020 spurred new conversations and questions about ongo-
ing assurances, many disciplinary societies and other organi-
zations already had nominal obligations and established
mechanisms and structures with expressed commitments to

equity, such as established diversity, equity, and inclusion
(DEI) committees (Madzima and Maclntosh, 2021), mission
statements, and strategic DEIl goals. A practical response to
the heightened attention to systemic racism and bias in
2020 might have been to query why existing structures and
commitments had not served to address long-standing
issues effectively. Instead, many organizations proposed new
structures—often associated with new availability of funds—
or, alternatively, added new layers to existing structures
without adequate assessment of current structures and
practices.

Following broad-ranging organizational statements and
expressed commitments, financial commitments and fund-
ing opportunities emerged to support organizational efforts
and interventions. For scientific communities, both the
National Institutes of Health (NIH) and the National Science
Foundation (NSF) announced major efforts to dismantle sys-
temic racism and its negative impacts in STEM environ-
ments. The NIH established the UNITE initiative, whose
purpose is “to identify and address structural racism within
the NIH-supported and the greater scientific community”
(https://www.nih.gov/ending-structural-racism/unite). ~ The
UNITE effort identifies five foci represented in its acronym:
U, understanding stakeholder experiences; N, new research
on health disparities and related health equity issues; I, im-
proving the NIH culture; T, transparency, communication,
and accountability; and E, extramural research ecosystem.
The NIH also initiated the Faculty Institutional Recruitment
for Sustainable Transformation (FIRST) program, which aims
“to increase the representation of faculty from underrepre-
sented groups in biomedical science” by supporting institu-
tions in hiring cohorts of early-career faculty from diverse
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backgrounds (https://commonfund.nih.gov/first). The NSF
announced efforts that include the LEAding cultural change
through Professional Societies (LEAPS) of Biology call for
proposals to support Research Coordination Networks
(RCNSs), planning proposals, conferences designed to support
collaboration among scientific societies and entities with
demonstrated expertise or partnerships to pursue goals to-
ward equity and inclusion (https://www.nsf.gov/pubs/2021/
nsf21049/nsf21049.jsp).

Thus, initial conversations and activities led to some out-
comes, such as the awarding of NIH and NSF funds related
to UNITE, FIRST, and LEAPS efforts. ASPB is the lead organi-
zation for a collaborative RCN-LEAPS effort—RCN: LEAPS:
Rooting Out Oppression Together and SHaring Our
Outcomes Transparently (ROOT and SHOOT; Williams and
Taylor, 2021). Simultaneously with these funding efforts and
outcomes, there have been stumbles and ambivalence, and
at worst resistance, to change in larger scientific communi-
ties. From controversy over the most effective ways to ad-
dress the racist legacies of celebrated senior scientists, such
as E. O. Wilson (Farina and Gibbons, 2022; McLemore, 2022;
Yoder, 2022), to bungled responses to the calls for account-
ability and action related to skewed demographic make-up
of invited keynote speakers and session leaders at meetings,
such as the International Congress on Plant Molecular
Biology (IPMB, Black, 2022; Dehesh, 2022), and equity-
related organizational schisms in mathematics (Crowell,
2022), some scientific communities are struggling with navi-
gating and living up to their widely expressed commitment
to build equitable and anti-racist professional communities.
Failure to acknowledge and address these struggles head-on
will only delay needed progress and movement forward.

Proactively preparing for and responding to
controversy and resistance to change

The major issue here is not that controversy arises, it is that
communities are not prepared to deal with it directly.
Successful  oversight of organizational transformation
requires anticipation of the disruption and push-back that
occurs during massive change. Likewise, funding agencies
have failed to adequately request and vet plans for doing so
prior to awarding funds to organizations for transformation-
related endeavors. As described by Madzima and MacIntosh
(2021), “When formal training or structural overhauls are
made mandatory by institutions, this often results in push-
back from the non-marginalized individuals who do not rec-
ognize the critical need.” This resistance to change can
come in many forms: passively ignoring the disconnect be-
tween commitments made in public statements and active
exclusionary practices that carry on business as usual; non-
transparent communication about the “winds of change”
and behind-the-scenes protective actions to limit reputa-
tional damage; and personal confrontations of individuals,
particularly those from marginalized and minoritized groups,
who publicly press for change in action and commitments
rather than challenging those individuals impeding change.
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Personally targeted challenges or retaliatory action toward
those pressing for change can frequently take the form of
what scholar Koritha Mitchell (2018) terms “know-your-
place aggression,” especially against minoritized and margin-
alized members of a community. Mitchell (2018) defined
this form of aggression as a “flexible, dynamic array of forces
that answer the achievements of marginalized groups such
that their success brings aggression as often as praise.” The
very real impact of know-your-place aggression ensures that
minoritized and marginalized individuals are not “fully recog-
nized as true colleagues” and should “stay in their place,
even as their presence can be frequently and very visibly
pointed to as evidence that the space is structurally diverse
(Montgomery, 2020b). To truly commit to building equita-
ble cultures, “know-your-place” aggression must be rooted
out of communities.

Addressing issues of dignity, trust, and respect in communi-
ties is critical in addition to directly eradicating retaliatory
communication and behavior (Estrada et al, 201§;
Montgomery, 2020a; Rowland et al, 2020). Many of these
“know-your-place” acts of aggression are excused as individual
“bad behavior” as we default to declaring that “change is
slow” while traversing a long path toward justice. Acts of ex-
clusion and defensive responses to being called out for retalia-
tory or aggressive acts can result in the aggrieved
experiencing “dignity violation” as defined by Estrada et al.
(2018). They aptly describe that “the very human experience
of a dignity violation ... is to experience a type of aggression”
(Estrada et al, 2018). Thus, effective “change work” must cen-
ter building and sustaining trust, and proactive planning to
address the fissures that arise as we try to navigate existing
systems with barriers and traditions that exist therein as we
build the equitable systems we deserve. Additionally, we need
to recognize that it can happen expeditiously, even in spaces
traditionally slow to change, if we deem such work essential
(Montgomery, 2021b).

Individual versus organizational responses
and interventions

A frequent yet inadequate response to controversy and re-
sistance is an outpouring of expressions of individual com-
mitment and support from seemingly well-meaning
individuals in a community. While individual expressions of
commitment are important, the impact of these can be
counteracted by private and protective organizational con-
versations with or about those resisting change. A focus on
individual support (or resistance) cannot substitute for sys-
temic, organizational-level acknowledgment, and interven-
tions. The stance that individual action cannot substitute
for collective response is widely accepted by those commit-
ted to environmental climate change, yet it is equally true
of the cultural change needed to develop and sustain equi-
table communities. For cultural change to be successful, col-
lective responses cannot be in word alone, but must be
accompanied by “truth and reconciliation” practices as a
part of building and sustaining equitable systems. Full truth
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and reconciliation related to addressing inequity requires ac-
knowledging hard truths and committing to the difficult
work that aligns with the insights of Kiese Laymon (2020),
who stated that “anti-Blackness [is] ... an addiction broken
only by honest reckoning, consistent practice, and welcom-
ing of radical spirits.” We argue that this extends to many
forms of oppression, bias, and prejudice.

When disruptions and disagreements about the path to
equity arise, in addition to individual actions, the response
of communities is often to seek fast apologies and to move
on and rapidly “get back to normal.” By way of analogy,
plants that have experienced trauma, including trees that
are wounded, have definitive processes to clean up the dam-
age and to either heal or close off irreparable damage
(Purcell, 2020). There are many lessons for communities
from wound healing in plants in regard to not rushing to
cover damage but rather to go through the necessary steps
of awareness, cleaning, and healing openly and in a reason-
able time (Montgomery, 2022).

Promoting equity through mitigating
aggressions and promoting “intentional
inclusion”

Acts of omission and exclusion are often dismissed as micro-
aggressions, defined as the routine and sometimes subtle
insults, slights, or invalidations experienced by those histori-
cally underrepresented or excluded from communities
(Torres-Harding and Turner, 2015). The term microaggres-
sions was first defined by Black psychiatrist Chester Pierce
(1974) as “Black-white racial interactions [that] are character-
ized by white put-downs, done in an automatic, preconscious,
or unconscious fashion.” As Prescod-Weinstein (2022)
reminds us, microaggressions are not “micro” due to having a
small impact, but as representative of “every day, individual
manifestation of the larger structural phenomenon” of racism.
Additionally, in the common act of seeking to issue quick
apologies and move on, we miss what the occurrence of re-
petitive microaggressions may be telling us about the state of
communities demonstrating a pursuit of “better inequality”
rather than a true march toward authentic equity.

Better inequality refers to actions or responses that result
in surface improvements in equitable treatment, while ignor-
ing the persisting underlying structures and practices that
sustain systems of exclusion and oppression (Montgomery,
2020d). To avoid the pursuit of better inequality, communi-
ties must be truthful about the state of their organizations
with regard to equity and inclusion. In addressing needed
change, it is critically important to focus on the roles of mac-
roaggressions (obvious or overt acts of bias, discrimination, or
racism), microaggressions (subtle but frequent interpersonal
slights or cues indicating bias, discrimination, or racism), mac-
roaffirmations (obvious acts of inclusion and respect indicat-
ing commitment to equity), and microaffirmations (subtle
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but frequent interpersonal behaviors or cues indicating com-
mitment to equity) in establishing systems and cultures that
are experienced as traditional exclusionary meritocracies or
that promote advancement toward aspirational equity-
seeking cultures (Figure 1; Estrada et al, 2018).

Typically, traditional organizational cultures have high levels
of aggression and low levels of affirmation. Such systems often
have policies that persist in exclusionary structures based on
the hierarchical and loyalty driven engagement of traditionally
successful scholars as organizational leaders and stewards.
Also, policies and practices frequently support traditional
agendas and metrics with status quo or self-reinforcing proce-
dures and leadership structures. Additionally, such communi-
ties prize competition and individual success models over
collaborative engagement and advancement.

Contemporary organizations often pursue the aforemen-
tioned “better inequality,” in which there are public state-
ments of commitment to change and equity (high
macroaffirmation) but limited or variable translation of these
espoused commitments into positive, consistent change (low
microaffirmation), and low levels of macroaggression but high
levels of microaggressions (Figure 1; Estrada et al, 2018).
Organizations may be evolving from traditional to contempo-
rary in the wake of 2020, when public statements of commit-
ment to DEl abounded. Many organizations have broadly
initiated or reaffirmed the work of DEI committees and task
forces. There has been a surge in attention to the visible rep-
resentation of minoritized individuals that serves the dual
purpose of “doing” diversity work and public advertising of
the minoritized members’ presence. However, there has often
been less attention to or success in committing to proactive,
non-coerced inclusion of these individuals in leadership posi-
tions or roles that recognize their work as scientists first. The
pursuit of external funding, prestige, and career-advancing vis-
ibility and recognition for diversity initiatives and training (e.g.
role as Pl on grants for DEI efforts) may have increased, yet
many of these efforts are led by individuals who were already
in place while organizations failed to significantly advance in
regard to equity.

The equitable organizational contexts to which we aspire
(or should aspire) have low levels of aggression and high lev-
els of affirmation at all levels (Figure 1; Estrada et al., 2018).
Such organizations have lived commitments aligned with
actions demonstrating impactful DEI engagement, as well as
proactive and equitable inclusion of members from diverse
backgrounds. In meaningful efforts to move from contem-
porary to equity-seeking status, organizations seek and inte-
grate expertise-driven cultural assessment and efforts related
to equity, make long-term allocation of resources to support
interventions toward equitable goals, and proactively include
appropriate expertise and practices to address conflict and
disruptions. Equity-seeking organizations are often more ag-
ile in their ability and commitment to learn and change.
Also, these organizations are much more likely to have or
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Traditional Organizational
Communities/Environments

Contemporary Organizational
Communities/Environments
“Pursuit of Better Inequality”
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Inclusive/Equity-Seeking
Organizational
Communities/Environments

High Macroaggression
High Microaggression

Low Macroaggression
High Microaggression

Low Macroaggression
Low Microaggression

Low Macroaffirmation
Low Microaffirmation

Environmental
Features

High Macroaffirmation
Low Microaffirmation

High Macroaffirmation
High Microaffirmation

1. Organizational statements
of exclusion or
superiority/supremacy

2. Routine acts or cues of
exclusion or
superiority/supremacy

3. Few statements or actions
targeted towards real
solutions or
acknowledging inequity

4. Lovyalty-driven
engagement of
traditionally successful
scholars as organizational
leaders and stewards

5. Preferential policies to
drive traditional agendas
(e.g., traditional metrics,
hierarchal or self-
reinforcing SOPs and
leadership structures)

Associated Actions/Interventions

6. Prizing competition, siloes
and individual success to
the exclusion of
collaborative and
collective advancement

Current
occurrence

COMMON

1. Organizational public

statements of
commitment to DEI

2. Establishment of

committees/task forces
for diversity efforts

3. Minoritized individuals in

visible but often not
leadership or other
powerful or well-
resourced positions

4. Pursuit of external

funding, prestige and
recognition for diversity
initiatives and training

5. Exclusion of minoritized

members from impactful
professional
development, advocacy
and career advancement
activities

6. Defensive posturing,

“know-your-place”
aggression, and reactive,
coerced responses to
organizational

Organizational
commitment AND action
demonstrating impactful
DEl engagement

Proactive and equitable
multi-level engagement,
inclusive of members
from diverse backgrounds

Expertise-driven cultural
assessment and
empowerment of efforts
related to equity and
stewardship (e.g., sincere
“truth and reconciliation”
practices to address
organizational
transformation)

4. Long-term resource

allocation for
interventions toward
equitable goals

Proactive planning and
inclusion of appropriate
expertise and practices to
address conflict and

shortcomings and disruptions
blunders
EVOLVING ASPIRATIONAL
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Figure 1 Organizational contexts from traditional to equitable communities/environments. Distinction in context/type depends on environmen-
tal features of macroaggressions (obvious acts of bias, discrimination, or racism), microaggressions (subtle or frequent interpersonal slights or cues
indicating bias, discrimination, or racism), macroaffirmations (obvious acts of inclusion and respect indicating commitment to equity), and micro-
affirmations (subtle or frequent interpersonal behaviors or cues indicating commitment to equity). Traditional organizational communities/envi-
ronments that are common have high levels of aggression (macro and micro) and low levels of affirmation (macro and micro), contemporary
organizational communities/environments that are evolving and emerging have low macroaggression and high microaggression, while exhibiting
high levels of macroaffirmation but low levels of microaffirmation, and aspirational inclusive or equity-seeking organizational communities/envi-
ronments have low levels of aggression (macro and micro) and high levels of affirmation (macro and micro). Actions associated with each type of
environment are listed below. SOP, standard operating procedures. Adapted from Estrada et al. (2018).

aspire to leadership that propels advancement and organiza-
tional transformation, including prioritizing groundskeeping
over gatekeeping leadership practices (Montgomery, 2020a).

The stakes are high to ensure that contemporary, evolv-
ing organizations continue to progress toward inclusive,
equity-seeking communities rather than stagnating or
retrenching toward tradition. (Montgomery 2020c, 2021a)
argued previously that plant scientists can use their scien-
tific knowledge as motivation to address issues of rele-
vance to professional interactions as scientists, including

issues of systemic racism and the persistent impacts of in-
equity and bias. In so doing, communities can acknowl-
edge that growth is a complicated orchestrated process in
biological organisms and organizations alike without giv-
ing ourselves “off ramps” from the expedient and relent-
less pursuit of progress toward building and maintaining
equity-seeking cultures. To do so, we must truly address
the work that must be done across generations, in addi-
tion to across demographics, as well as confront old ver-
sus new perspectives and modes of action.
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Lessons plants offer for cultivating equity
and change in community

What lessons may we draw from plants as we seek to root
out bias and oppression and cultivate healthy roots that an-
chor us in our commitments to equity-seeking communi-
ties? Plant root systems and the ways in which they
function offer powerful lessons for balancing intergenera-
tional interactions during growth and transformation. They
anchor plants in the soil but also actively take up water and
nutrients critical to the health and growth of the plant.
Root systems have mature and young roots, each with criti-
cal roles in overall functioning and long-term plant well-
being. Mature roots add stability, but younger roots actively
bring in nutrients needed for new growth and sustainability
due to their higher nutrient uptake capacity (e.g. Cushman,
1984; Yanai, 1994; Gao et al,, 1998).

Diversity in biological ecosystems is also linked to healthy
communities with increased stability, resistance, and produc-
tivity (Adetiloye, 2004; Li et al, 2007, 2014; Tilman et al,
2014; Wang et al, 2014; Isbell et al, 2015). Yet, a recognized
need to re-establish the composition of individuals compris-
ing the diversity of ecosystems sometimes requires
“intentional disturbance or disruption,” actions that we of-
ten resist in our scientific communities (Montgomery,
2021a). Madzima and Maclntosh (2021) previously called
upon the plant science community to consider the need for
“intentional inclusion,” including the importance of deter-
mining and responding to “the needs of the affected groups
before an activity is planned or actions are taken, and to fo-
cus on that group and not be distracted by the feelings and
assumptions of non-marginalized individuals.” Yet, we con-
tinue to see the plant science community and others make
frequent mistakes in enacting equitable practices in leader-
ship, community events, and more. Plants continue to offer
us lessons that we must apply consistently and urgently.

Conclusions

While we often struggle to make the leap from recognizing
the accepted importance of diversity in biological ecosys-
tems to acknowledging that diversity—in race, ethnicity, na-
tional origin, gender, sexual orientation, disability, religion,
and so on—is equally important to the communities of
humans who conduct research on these ecosystems
(Montgomery, 2020c), enacting a commitment to equity
presents additional challenges. It may be helpful to acknowl-
edge the cognitive dissonance and conflict that may arise
for some from challenging the systems that they have suc-
cessfully traversed and that have affirmed their status and,
in some cases, identities. Commitment to the collective
requires recognizing that you can both acknowledge per-
sonal success and privilege in an imperfect system and con-
tribute to the needed change that supports the collective
community more equitably—both can (and must) coexist.
Further, we must demand that our communities
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consistently strive for much more than increased awareness
of the need to pursue more equitable environments be-
cause, as Imani Perry (2019) has taught us, “awareness is not
a virtue in and of itself, not without a moral imperative”. To
be deeply rooted only in increased awareness will lead only
to better inequality. We need to cultivate collective moral
commitment as well as the obligation to apply our energies
and resources to challenge ourselves to truly grow using evi-
dence and innovation, as well as drawing on external exper-
tise and knowledge to evolve our commitments and
collective engagement in establishing and sustaining equity-
seeking spaces.
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