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Abstract

This article is a comprehensive empirical overview of environmental protection and
conservation nonprofits’ discourse on social media. To what extent have these nonprofits
framed climate change in their public discourse and how has it evolved over time? How
do organizational characteristics and resources affect their social media behavior? To
address our research questions, we use machine learning with texts—specifically topic
modeling—to track the activity of 120 environmental nonprofits during a |4-year time
span on X, formerly known as Twitter. Our analysis of more than |.3 million tweets
shows that climate change, although not closely aligned with the missions for more than
half of the top tweeting organizations included in our sample, has consistently been
a prevalent priority issue on their social media agendas for more than a decade. This
heightened attention to climate change discourse by the environmental nonprofit sector
denotes their uniform efforts to inspire government for climate action.
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Introduction

As the threat of climate change becomes ominous, policy makers urge for immediate
actions to reduce global warming and to minimize its impacts (Intergovernmental
Panel on Climate Change [IPCC], 2022). Rising sea levels, extreme weather events,
fluctuating precipitation patterns, and severe consequences of global temperature
accelerations will particularly and disproportionately affect vulnerable communities
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across the globe (IPCC, 2022). These same communities are the very beneficiaries of
the services that nonprofit organizations provide. Given the urgent need for immediate
climate action and for finding sustainable climate solutions to avoid catastrophic ends
(Gates, 2021), it is particularly important to study how climate change has impacted
nonprofit organizations and how the voluntary sector is adapting due to various aspects
of climate change (Gazley & Prakash, 2023; Kagan & Dodge, 2023).

This study explores the emergence and evolution of climate change discourse
among environmental protection and conservation nonprofits’ (EPCN) issue agendas
on social media. This is an important question to answer given the role of nonprofit
organizations in public policymaking (Balassaiano & Chandler, 2010)—in particular
through policy advocacy and lobbying (Fyall & McGuire, 2015; Prentice, 2018) via
issue framing (Bies et al., 2013; Vu et al., 2021), civic engagement (Piatak &
Mikkelsen, 2021), and mobilization functions (Greenspan et al., 2022). Mapping the
discourse of EPCNs on social media is of importance for two reasons. First, as we
know from the agenda-setting literature, policy decision-making processes are incom-
plete and are bounded by attention spans that drive why systematic agendas in the
policy milieu may only focus on a certain number of issues at a time (Baumgartner &
Jones, 2009; Jones, 1994, 2001). Consequently, learning about the discourse of
EPCNs, which we argue determine their issue agendas on social media, will help us
draw parallels with issues in political systemic agendas to discern associations between
these issues and policy outcomes. Second, examining EPCNs’ social media—and, in
particular, behavior on the platform formerly known as Twitter—as it pertains to cli-
mate issues is pertinent given the findings from extant research on the use of this
platform for promoting issue attention and mobilization, framing policy debates, and
eventually leading broad social change (Wu, 2022; Goldkind & McNutt, 2016; Guo &
Saxton, 2020; Gupta et al., 2018; Lovejoy & Saxton, 2012). (We refer the platform as
“Twitter” throughout the paper as opposed to its current name, X, since the tweets
were all generated under the platform’s old name. This allows us to maintain consis-
tency between how we refer to the platform and how tweets in our data refer to the
platform.)

Inspired by the call for more research on the voluntary sector within the climate
crisis context (Gazley & Prakash, 2021, 2023), the purpose of our study is to explore
how EPCNs are addressing the growing threat of climate change in their social media
discourse. Specifically, we ask, what are the prevalent topics on EPCN social media
issue agendas? To what extent have EPCNs framed climate change in their public
discourse and how has this discourse evolved over time? How do organizational char-
acteristics and resources affect EPCNs’ social media behavior? We track the Twitter
discourse of 120 EPCNs over the last decade through their published tweets by using
machine learning—specifically a form of natural language processing known as topic
modeling—to create a mapping of the topical issue agendas these organizations have
been engaged with over time.

This article, while empirical and exploratory in nature, makes the following contri-
butions to the literature. First, by analyzing the entire population of tweets by ECPNs
for over a decade we are able to map their issue agendas in Twitter as it pertains to
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climate change and other important challenges (UN Environment Program, 2020).
Second, through topic modeling of more than 1.3 million published tweets from
EPCNs over a 14-year period, we discern the prevalence of climate change in EPCNs’
social media agendas. We then derive the proportion of discursive space consumed by
climate change topics and track their temporal evolution conditioned by major envi-
ronmental events. Finally, our study speaks to other important research on nonprofit
social media advocacy by assessing EPCNs’ social media behavior in relation to their
mission categories, organizational characteristics, allocated resources, and public
engagement with their published tweets. Practically, this bird’s eye view depiction of
ECPNs’ social media behavior may foster future theory-testing scholarship.

Nonprofit Advocacy Through Social Media

Nonprofit organizations play an important role in public policymaking by influenc-
ing various stages of the policymaking process through advocacy and lobbying
(Balassaiano & Chandler, 2010; Fyall & McGuire, 2015; Prentice, 2018) and by
providing space for civic engagement, assembly, and expression of diverse opinions
(Skocpol & Fiorina, 2004; Warren, 2001). The invention of digital public space and
advanced interactive technologies has created low-cost opportunities for social
change (Goldkind & McNutt, 2016). In addition to the cost, extant research shows
the use of social media in nonprofit advocacy has positive impacts for gaining sup-
port and increasing awareness (Guo & Saxton, 2020), creating opportunities for
public engagement (Wu, 2022), and even fostering civic engagement offline for
broader social change (Piatak & Mikkelsen, 2021). In particular, Lovejoy et al.
(2012) find that organizations used Twitter to share information and seek instrumen-
tal support. Furthermore, Lovejoy and Saxton (2012) propose a hierarchical concep-
tualization of nonprofit social media engagement. The first layer in their typology is
sharing information about organizational activities or events. The second layer is
community building as organizations use this messaging strategy to engage in vari-
ous interactions with their stakeholders. The third layer is action solicitation from
the followers.

In their seminal work, Nonprofit Advocacy in Social Media Age, Guo and Saxton
(2020) develop “an attention-based theory of nonprofit advocacy” (p.154). They view
“attention as [an] intermediate goal and important resource” for organizations to
address public policy issues, voice citizens’ concerns, or influence public opinion.
Viewing social media attention as a resource for nonprofit advocacy, Guo and Saxton
(2020) demonstrate how nonprofit advocacy organizations seek, sustain, and trans-
form that attention into tangible outcomes.

At the same time, the agenda-setting literature has demonstrated that decision-
making processes in public policy making are “. . .incomplete and driven by severe
limits on their attention spans” (Baumgartner & Jones, 2009, p. xxiii). This is the
reason that political systems may only focus on a certain number of issues at a time
(Baumgartner & Jones, 2009; Jones, 1994, 2001). Prior to this stream of research,
Anthony Downs’ (1972) “issue-attention cycle” describes how, in the environmental
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policy domain, the public gains and then loses interest in issues over time. Downs
(1972) states that “public perception of most ‘crises’ in American domestic life does
not reflect changes in real conditions as much as it reflects the operation of a system-
atic cycle of heightening public interest and then increasing boredom with major
issues” (p. 39). Before testing Downs’ (1972) theory on the “issue-attention cycle,”
Newig (2004, p. 153) clarifies that opinions reflect beliefs and preferences, whereas
attention reflects relative priority and weight given to certain issues from the avail-
able universe of issues.

Consequently, from nonprofit and political systems perspectives, attention is an
ultimate objective and precious resource that competing forces try to gain and main-
tain. Given this background, we first ask

Research Question 1 (RQ1): What the prevalent topics on EPCN social media are.

Our motivation behind this question is to gauge an understanding of the range of
issue areas EPCNSs have been trying to attract attention over time. We do so by collect-
ing every tweet (excluding retweets) originally published by these 120 EPCNs over a
14-year time period as a measure of attention to priority issues these organizations try
to center on their social media platform.

Public Discourse, Issue Framing, and Policy Space

Nonprofits’ use of social media is beneficial for achieving their advocacy objectives
primarily due to its breadth of reach and ease of usage. Gupta et al. (2018) studied the
messaging strategies of competing pro- and anti-nuclear advocacy groups on Twitter
and found that both groups used narrative elements to either contain or expand the
scope of conflict surrounding competing policy positions. In addition to Twitter’s util-
ity for quick and sprawling stakeholder engagement, the study by Gupta et al. (2018)
also shows how the limited space feature on Twitter may prompt organizations to pri-
oritize the usage of certain messaging elements over others. Another important contri-
bution in nonprofit advocacy literature is the study by Wu and Xu (2023), which
centers on nonprofits’ roles in leading or echoing online public discourse. They track
diffusion in climate discourse on the flow of homogeneous ideas and agendas, rather
than retweets, and find that climate obstruction nonprofits draw reciprocity in Twitter.

The framing control function of nonprofits (Bies et al., 2013; Vu et al., 2021) is
effective both in online and offline settings. For example, Bies and colleagues (2013,
p. 10) look into the influence of individual core beliefs apart from traditional demo-
graphic characteristics by building on Stern et al.’s (1999) “value-belief-norm” theory.
They find that citizen trust is more important than individuals’ memberships in envi-
ronmental organizations (Bies et al., 2013). This study uncovers the role nonprofit
organizations’ discourse may play in framing attitudes and policy choices for the wider
public—particularly in social movement type settings.

Thus, in using social media for advocacy purposes, it is not only important to con-
sider “who is doing the speaking to determine ‘the attention they get’” (Guo & Saxton,
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2020, p. 110) but also to reflect on how exactly that attention is used. So, the second
question we explore in this study is

Research Question 2 (RQ2): To what extent have EPCNs framed climate change
in their public discourse?

It is important to note here that when referring to the term “discourse” we do not
intend to claim we are conducting discursive analysis in this article. Neither do we
claim to extract value-laden ideologies nor nuanced linguistic tactics used by EPCNs.
Following many other scholars in nonprofits studies (see i.e., Tosun & Levario Saad,
2023, p. 3 line 11; Wu & Xu, 2023, p. 2 line 34, p. 3, line 5), our usage of the term
“discourse” in this article means “a formal discussion, conversation and exchange of
ideas.”! With the recent increase of “transdisciplinary research” in organizational stud-
ies (Chouliaraki & Fairclough, 2010), the social sciences have taken a “discursive
turn” as discourse in organizational studies is not only the study of textual elements
but also “the shaping of social reality through language” (Alvesson & Karreman,
2000, p. 1126). For instance, social movement scholars refer to ways in which move-
ment framing impacts political effectiveness (Benford & Snow, 2000). Snow et al.
(1986) show that social movement framing occurs when policy actors communicate
their take on the policy problem, its solution, or reasons why given course of action
should be supported. Building on this literature and keeping in mind that the climate
movement is a type of social movement, it is particularly important to take a historical
stock of EPCNs climate change discourse. To wit, our third research question asks:

Research Question 3 (RQ3): How has climate change discourse evolved over
time among EPCNs’ Twitter agendas?

To answer this question, we map the entire population of the discursive field of
EPCNs to assess what proportion of the space is populated by climate change—
related tweets. Following Snow’s (2008, p. 20) definition of “discursive space,” we
refer to the “total volume or amount of space available for talk, discussion,. . ..—
whatever its form or context that is or can be bounded in time, and often in physical
space as well.” Snow (2008) further elaborates that the discursive space can be a
concrete newspaper column or media in general. We extend the application of this
concept to Twitter to gauge how climate change impacts the social media behavior
of nonprofit organizations. This question is particularly important to examine con-
sidering nonprofits’ role in framing levels of concern about climate change and
affecting policy reactions to certain solutions. Nonprofits’ potential for influencing
public opinion as it pertains to climate change is particularly enhanced, given our
political polarization on this issue across partisan and ideological divides (Jenkins-
Smith et al., 2020). In these capacities nonprofits primarily engage in public-serving
or political activities by playing an intermediary role between policy elites, the sci-
entific community, and citizens by translating scientific findings for public con-
sumption in the policy agenda (Bies et al., 2013; Liick et al., 2016).
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Organizational Characteristics and Nonprofit Social
Media Advocacy

Despite its important role, many nonprofits have been hesitant to engage in policy
advocacy for fear that this engagement might be considered as direct lobbying (Gen
& Wright, 2020; Prentice, 2018; Vaughan & Arsneault, 2021). Other considerations
and constraints for engaging in policy advocacy is lack of staff and resource alloca-
tion for main programmatic activities (BoardSource, 2021). Evidence from extant
research shows that larger national nonprofits are more likely to engage in policy
advocacy than smaller local organizations (Lu, 2018). In the context of social media
advocacy, Guo and Saxton (2020, p. 9) discuss “the resource challenge” that non-
profit organizations face in connection to the “relevance challenge” for exerting
their influence in Twitter. They find that size of an organization’s network is posi-
tively associated with the attention and influence they receive on social media (Guo
& Saxton, 2020).

A related study looks into the representation of social justice and climate change
issues in mission statements of the largest U.S. environmental organizations and
finds that 8% of them identify climate and 10% of them social justice as central
issues (Johnson et al., 2023). Younger and larger organizations attend to both issues
(Johnson et al., 2023). Consistent with their expectations, they find that wildlife
groups are less likely to attend to these issues (Johnson et al., 2023). The latter find-
ing is consistent with another important study that examines environmental organi-
zations based in 22 countries of North, Central, and South America (Tosun &
Levario Saad, 2023). They find that generalist environmental organizations are
more likely to attend to climate change issues than specialist organizations, whereas
from the latter group, sustainability-focused organizations are more likely to
address climate change issue than wildlife or conservation groups (Tosun & Levario
Saad, 2023).

Building on previous research, our study particularly aims to examine the social
media behavior of environmental nonprofits as it pertains to climate change—related
discourse. We ask

Research Question 4 (RQ4): How do organizational characteristics and resources
affect EPCNs’ social media behavior?

We answer this question by examining the associations between EPCNs’ orga-
nizational characteristics and allocated resources with their social media behav-
ior. We further explore what the level of public engagement (likes, replies,
retweets, and quote-tweets) is with those climate change-related topical issues.
While exploratory in nature, our study provides a historical account and interest-
ing insights on EPCNs’ social media behavior over the last decade as it pertains
to climate change and suggests a research agenda for further inferential investiga-
tion. Next, we overview our methodological approach to answer our four research
questions.
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Method

Our empirical strategy comprised several steps. First, we created a sample of EPCNs and
collected their Twitter usernames through their official websites. Then, utilizing Twitter’s
open application programming interface (API), and specifically the v2 endpoints, we
scraped the tweets published by these nonprofits over the course of a decade (specifi-
cally, 2008 to 2021). Furthermore, we used a topic modeling technique for short texts
(such as tweets) to analyze the content of those tweets. Finally, to categorize our sample
of nonprofits into specialized subgroups and compare their broad purpose or “subject of
concern” on environmental issues with their Twitter agenda, we collected the mission
statements of these organizations from their websites. We coded those missions into
broad environmental policy categories to analyze the extent to which they were associ-
ated with the climate issue foci articulated on their website and their Twitter accounts.

Sample of Nonprofits

We identified environmental protection and conservation nonprofit organizations via
Charity Navigator (CN, 2021), an independent nonprofit organization that classifies
and evaluates charities by the kinds of programs and services they provide. We elected
to sample our EPCNss from the CN due to practicality as it also provides tools to easily
subcategorize organizations by their size, purpose, and geographic scope of activity
(CN, 2021). As of April 2021, CN listed 337 nonprofits under the environmental pro-
tection and conservation category. We used stratified sampling to ensure we had orga-
nizations of various sizes and scopes in our sample. Namely, we stratified organizations
first by their size and then by their scope of activity and then randomly selected every
other organization in those subcategories. We aimed to get 40% coverage of the total
337 nonprofits listed there, and our initial sample had 135 organizations. However, we
later had to omit some organizations due to unverifiable Twitter handles or absence of
Twitter accounts. All 120 EPCNs in our sample are registered under tax section 501 (c¢)
(3) “public charities” of the Internal Revenue Code (Internal Revenue Service, 2021).
Table 1 presents the frequency distribution of the size and scope of those organiza-
tions. We can see from the table that they cover a range of sizes (up to US$3.5M,
US$3.5M-$13.5M, and US$13.5M) and geographic scope of activity (regional,
national, and international).

Sample of Tweets

We used Twitter’s Academic API and the academictwitteR package in R (Barrie & Ho,
2021) to scrape all tweets for the organizations from March 2008 to June 2021. After
text preprocessing,” there were 1,304,807 public, non-deleted tweets (no retweets) in
the analysis with 1,676 unique words/hashtags (also known as the “vocabulary™).
Descriptive statistics for the tweets by year (14 years) and by organization (120 orga-
nizations) are provided in Table 2. The minimum number of tweets occurred in 2008;
the maximum number of tweets occurred in 2017. The Center for Energy Efficiency
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Table 1. Frequency Distributions of Sampled EPCNs by Their Size and Scope of Work.

Scope
Size Regional National International Subtotal
Small (up to $3.5M) 20 12 10 42 (35%)
Medium ($3.5M-$13.5) 17 I 10 38 (32%)
Large ($13.5M and up) 10 18 12 40 (33%)
Subtotal 47 (39%) 41 (34%) 32 (27%)
Total 120 (100%)

Note. EPCN = environmental protection and conservation nonprofits.

Table 2. Descriptive Statistics of Tweets by Year and by Organization.

Aggregation 25th 50th 75th

Level M SD Min percentile percentile percentile Max
By year 93,200 52,481 2,068 57,744 108,000 137,687 151,285
By organization 10,873 13,437 327 2,677 5,643 13,319 80,536

and Renewable Technologies (with username @CEERT1) published the fewest tweets
and the National Resources Council (@NRDC) published the most tweets.

Variables of Interest

In line with extant literature to examine the association of organizational characteris-
tics with nonprofits’ social media behavior, our variables of interest include the non-
profit’s age or year of establishment, size, scope of activity, and allocated resources.
Organizational size is measured as the total functional expenses and was classified by
CN into small (up to $3.5M), medium ($3.5M-$13.5M) and large ($13.5M; CN,
2021). Geographic scope of activity was classified as regional, national, and interna-
tional (CN, 2021). Data on organizational resources were collected on both program
expense and administrative expense ratios. The measure for program expense ratio
reflects the percentage of total expenses a nonprofit spends on its mission-central pro-
grams and services. Dividing a charity’s average program expenses by its average total
functional expenses yields this percentage (CN, 2021). The administrative expense
ratio reflects what percent of its total budget a nonprofit spends on overhead, adminis-
trative staff, and associated costs and is determined by dividing a charity’s average
administrative expenses by its average total functional expenses (CN, 2021). To mea-
sure social media engagement, we collected the count of likes, replies, retweets, and
quote-tweets (Guo & Saxton, 2020) of nonprofits’ published tweets along with their
year of joining Twitter, their number of followers, and the number of accounts they
follow on Twitter. All public engagement counts are specific to the time at which the
tweets were scraped.



Ter-Mkrtchyan and Taylor 9

Plan for Analysis

We used topic modeling to extract the latent themes—that is, “topics”—from the 1.3
million EPCN tweets. In contrast to conventional topic models that capture document-
level word co-occurrence patterns, we employed an alternative algorithm optimized
for short texts known as the biterm topic model (Yan et al., 2013).> We used biterm
topic modeling (BTM) to identify 11 climate change-related topics (which we discuss
in more detail in the Results section below).

After estimating and labeling the topics, we then explored the temporal evolution of the
prevalence of those topics from early-2008 to mid-2021 (the earliest scraped tweet was
published on February 29, 2008; the latest scraped tweet was published on June 16, 2021).
Furthermore, we examined which EPCNs were more likely to tweet on a given topic. After
that, we collected each EPCN’s mission statement from their websites and coded them by
the stated purpose of the organization to compare their broad purpose on environmental
issues as defined by their mission to their priority agenda on Twitter (as indicated by their
derived tweet topics). Mission statement content was coded using the National Taxonomy
of Exempt Entities subclassification system under code C (Environment) category devel-
oped by the National Center for Charitable Statistics (2019) at the Urban Institute. Table 3
presents the frequency of organizations in our sample by their mission category.

As we were interested in determining whether an EPCN states addressing climate
change as part of their mission, we coded for whether the organizations in our sample
had a “climate change” component or complete focus in their mission. All 16 organi-
zations in Table 3 presented under the “climate change” code either had a mission that
was completely dedicated to climate change issues or had a component in their mis-
sion aimed at climate change.

Finally, we ran correlation analyses to assess the association between EPCNs’ orga-
nizational characteristics (size, scope of activity, the number of followers, and number
following) and allocated resources (program and administrative expenditures) with
their social media behavior as well as their level of engagement with those topics
(likes, replies, retweets, and quote-tweets).

Results

We first report the emergent topics from the tweets. Each topic is quantified as a prob-
ability distribution over the overall tweet vocabulary. As such, each of the 1,676 unique
words in the analysis can be arrayed, per topic, from highest probability to lowest prob-
ability. The highest probability terms per topic can be used to interpret and “label” (i.e.,
make meaning out of) that topic. In what follows, we report the top 10 highest probabil-
ity terms for each topic in Figure 1. As an example interpretation, consider topic #1,
labeled as “Food Safety.” The highest probability term is “food.” That probability is
0.027. This means if one were to draw a word at random from the vocabulary weighted
based on topic #1, there is a 2.7% chance that word would be “food.”

After reporting the topics with their labels and key terms, we explore the extent an
EPCN’s specific niche in environmental issues compared with their Twitter agenda.
Furthermore, we track the temporal evolution of climate change discourse in EPCNs’
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Figure 1. Ten Highest Probability Terms Per Topic.

Note. The figure shows all emerged 25 topics with corresponding top ten highest probability terms. In
the figure, blue bars represent climate change related topics and gray bars all other topics that can be
further examined in conjunction with Table 4.

Twitter agendas over a 14-year time span, after which we assess the relationship of
EPCNs’ organizational characteristics and resources with their social media behavior.

Emergent Topics in Tweets Published by EPCNs, 2008-202 |

We estimated a series of biterm topic models with different numbers of topics and
found that the 25-topic solution had the best statistical fit to the data in terms of mean
exclusivity.* While the 25-topic solution was not the best in terms of mean semantic
coherence (Mimno et al. 2011), it also had the best qualitative interpretability.
Exclusivity is a measure of the extent to which a given topic tends to monopolize par-
ticular words; i.e., the extent to which a word tends to appear in one topic versus sev-
eral topics (Bischof and Airoldi 2012). Our diagnostic tests (see Appendix A) indicated
the 25-topic model solution had the best potential to generate meaningful topics that
are distinctive from one another.

Overall, our analysis shows that there are 11 topics related to the subject of climate
change (topics #2, 5, 6, 8, 11, 14, 17, 20, 21, 22, and 25). These topics are presented
with blue bars in Figure 1 and makeup 44% of the overall derived topics.’ Table 4
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Table 4. Emergent Biterm Topics.

Topic numbers

Topic labels

Topic key terms

w

20

Food safety

Climate change (take action)

Plastic Waste

Wildlife Protection

Climate change (stop drilling)

Climate change (engage for
learning)

Water use

Climate change (conservation
efforts)

Biking and hiking habits

Call for donations

Climate change (advocacy for
policy change)

Look for support

Seek for volunteers

Climate and emissions

Clean energy
Forest protection

Climate science (impact
Trump presidency)

Environmental protection
and politics
Marine protection

Climate change (raising
awareness)

”

“food,” “pesticide,” “toxic,” “health,”
“risk,” and “cause”

“climate,” “change,
#climatechange,”
“#climate”

“plastic,” “million,” “ocean,” and “waste”

“species”, “endanger”, “wildlife”, “protect”,
and “protection”

“oil”, “gas,” “stop,” “drill,” “spill,” “fight,”
and “climate”

“join,” “today,” “event,” “now,” “register,”
“learn,” and “climate”

“people”, “know”, “need”, “help”, “water”
and “use”

“protect,” “land,” “water,” “conservation,”
“climate,” “change,” “support,” and
“nature”

“trail,” “park,” “national,” “day,” “bike,”
and “hike”

“help,” “support,” “donate,” and
“Hgivingtuesday”

“support,” “vote,” “bill,” “act,” “tell,”
“congress,” “clean,” and “climate”

“thank,” “photo,” “share,” “support,” and
“contest”

“help,” “learn,” “join,

” 6

action,”
#actonclimate,” and

LIRS

”

9

”

”

volunteer,” and

“fund”
“pollution,” “emission,” “carbon,”
“gas,” reduce,” “climate,” “cut,” and

“greenhouse”
“energy,” “clean,” “power,” “solar,” and
“renewable”

(LIRS ¢

“forest”, “tree”, “national”, “plant”,

“amazon”, “protect”

9 ”

“trump,” “epa,” “administration,”

”

“environmental,” “public,” “climate,
“clean,” “science,” and “protection”
“land”, “national”, “trump”, “protect”,

arctic”, and “administration”
“ocean”, “sea”, “fish”, “marine” and
“protect”
“new,” “bird,” “climate,” “check,”
“change,” “read,” “report,” “today,”

“find,” and “learn”

(continued)
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Table 4. (continued)

Topic numbers Topic labels Topic key terms
21 Climate change (stop oil and ~ “fuel,” “fossil,” “industry,” “company,”
gas) “climate,” “stop,” “trump,” “must,”
“public”
22 Climate change and “community,” “climate,” “environmental,”
environmental justice “justice,” “fight,” and “protect”
23 Woater Pollution “water”, “river” “clean”, “protect”,
“community” and “pollution”
24 Energy efficiency “energy,” “company,” “report,” “policy,”
“#energyefficiency,” “emission”
25 Climate change (global “climate,” “change,” “warm,” “global,”

impact) “impact” and “#climatechange”

Note. key terms for eleven climate change related topics also implied subtle message varieties, which are
presented in brackets together with their labels.

shows each topic with its corresponding number and the topic label deciphered based
on key high-probability terms in that topic.°®

In addition, as Table 4 shows, topics #15 (“Clean Energy”) and #24 (“Energy
Efficiency”) are related to clean energy and comprise 8% of the overall derived topics.
Three topics (topics #10, 12, and 13) reflect attempts to engage with the public to look
for support and comprise 12% of all of the emergent themes. Another set of three topics
(topics #1, 3, and 9) engage with the public with an aim of educating them about certain
issues or spreading healthy habits—Ilike biking or recycling—and constitute 12% of the
overall emergent themes. And finally, six different topics call for either general environ-
mental protection (topic #18) or for attention to specific substantive areas (topics #4, 7,
16, 19, and 23). All these topics make up 24% of the entire emergent topics.

We also created a principal component analysis variable plot to evaluate our group-
ings of derived topics from published tweets in accordance with their semantic similarity
in a two-dimensional plotting space (see Figure 2). The map is derived from a principal
component analysis of the tweet-by-topic probability distribution. The plot supports our
interpretation of the top probability terms in each topic. As we can see, for instance,
Topics #15 and #24 (which relate to green energy) are grouped together with a green
code, and climate change-related topics with a blue code.” In other words, topics that
refer to the same general themes are clustered together in the space, as one would expect.

Next, we examine whether nonprofits’ Twitter agendas are closely aligned with
their missions.

How Does an EPCN’s Specific Niche on Environmental Issues Compare
With Their Twitter Agenda?

In this section, we compare the extent to which an EPCN’s published tweets over this
14-year period reflect their organizational mission. Figure 3 below shows the top 10
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Figure 2. Principal Component Analysis Variable Plot.

organizations publishing tweets on each of the 11 climate change topics (i.e., the 10
organizations with the highest mean probability of engaging in the topic) irrespective
of their missions. EPCNs that at least partially focus on climate change in their mis-
sion statements are highlighted in yellow. The figure shows that more than half of the
organizations publishing tweets about climate change do not have it as a main (or
partial) component of their mission. As a matter of fact, only 60% of EPCNs that focus
at least partially on climate change in their missions are among the top tweeters about
topics #2, 5, and 22; 50% for topic #25; 30% for topics #11 and 17; 20% for topic #14;
and 10% for topics #6 and 21.

Next we present how those 11 climate change topics have evolved over time on
these organizations’ Twitter agendas.
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WorldResources selc_org LeadOnClimate AmForestFndn
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Figure 3. Top 10 Organizations by Mean Probability of Climate Change Tweet.

Note. Organizations highlighted with yellow represent EPCNs that either have climate change as the
main (or partial) component of their mission. EPCN = environmental protection and conservation
nonprofits; NRDC = National Resources Council; All other labels in vertical axis represent the Twitter
user names of nonprofit organizations in our sample.

The Evolution of Climate Change—Related Tweets by EPCNs From
2008 to 2021

Figure 4 demonstrates that the evolution of climate change—related tweets published
by EPCNSs from March 2008 to June 2021 has overall increasing trends for six topics
(Topics #5, 6, 8, 14, 21, and 22), noticeable fluctuations for three topics (Topics #2, 11,
and 25) and an exceptional decreasing trend for Topic #20. While we will revisit these
general trends in our discussion section, let’s make closer observations of certain top-
ics that show stark particularities.

Topic #20—aimed at raising awareness for certain reports and other materials about
the impact of climate change on birds—has been mostly discussed at the earliest stages
of its emergence, from 2008 to 2010, and has been gradually decreasing in prevalence
relative to the other topics in the analysis. Topic #2 shows extreme sensitivity to every
milestone in environmental policy development over the last 14 years. If we recall,
this topic is the most prominent of climate change-related topics that vividly calls for
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Figure 4. The Evolution of Climate Change Related Tweets by EPCNs From 2008 to 2021.

Note. EPCN = environmental protection and conservation nonprofits.

action and contains three climate change hashtags that appear as high probability
terms. In line with the chronology of climate change policy developments, we notice
a spike of tweets around 2015 when the Paris Agreement on climate change was singed
(United Nations, 2016), another one around 2017 when President Trump announced
the United States would exit from the Paris Agreement (NPR, 2017), a spike in 2019
when democrats proposed a Green New Deal to eliminate greenhouse gas emissions
(H.Res.332—-117th Congress (2021-2022), 2021], and a final spike in 2021 that might
be connected with President Biden’s announcement on setting 2030 as a target date for
greenhouse gas pollution reduction and on establishing U.S. leadership on clean
energy technologies (The White House, 2021).

Similarly, Topic #25—calling for action to fight global climate change—shows
sensitivity to the historical development of milestone events in the climate change
policy domain but with less intensity compared with Topic #2. These fluctuations are
also reflected in the temporal evolution of Topic #11, which is aimed at advocacy for
policy change. The meaning derived from the key terms of this model “tell Congress
to vote for a bill and protect our climate” might explain the spike noticed in 2017 in
connection with former President Trump’s announcement on U.S. withdrawal from
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the Paris Accord (NPR, 2017). Topic #17—aimed at “advocating the executive branch
and then President Trump for environmental protection and climate science”—shows
a similar spike of tweets in 2017. In line with this finding, Topic #21—which called to
halt fossil fuel emissions from the oil and gas industry, and includes “trump” as one of
the top-twenty probability keywords—shows an increasing trend from 2017 and
reflects a backlash reaction to President Trump’s decision on U.S. withdrawal from the
Paris Accords (NPR, 2017).

Overall, the examination of the temporal evolution of climate change discourse
shows consistency with the development of climate change-related environmental
policy over that same time span. Next, we assess the association between EPCNs’
organizational characteristics and resources with their social media behavior.

How Are EPCNs’ Organizational Characteristics and Resources Related
to Their Social Media Behavior?

We conducted a correlation analysis to assess the association between EPCNs’ organi-
zational characteristics, allocated resources to their program, and administrative
expenses with their social media behavior. As the correlation heatmap shows in Figure
5, EPCNs’ size, geographic scope of activity, number of published tweets, the number
of followers and following, program and administrative expenses, and the level of
engagement with those tweets are associated.

In particular, smaller- and medium-sized organizations are less active in publishing
tweets than larger organizations. Small- and medium-sized organizations also have
fewer followers than larger EPCNSs. This logically also affects the attention their pub-
lished tweets get. We found low levels of engagement (likes, replies, retweets, and
quote-tweets) with the tweets published by small- and medium-sized organizations
compared to the ones published by larger EPCNs.

Similar to the size, the geographic scope of EPCNs’ activities is also associated
with their social media behavior. Regional EPCNs are less active in publishing tweets,
have less followers, and, thus, receive lower levels of engagement. On the contrary,
national EPCNs are more active publishing tweets than international EPCNs, but have
fewer followers, and their published tweets get lower levels of engagement than those
of international EPCNSs.

As mentioned earlier, we were also curious to test whether there is any association
between organizations’ allocated resources—in particular their program and adminis-
trative expenses—with their social media behavior. We found program expense ratios
to have a strong positive association with EPCNs’ number of published tweets while
administrative expense ratios to have a strong negative association with the volume of
published tweets. This relationship pattern is consistent across all other variables of
engagement with the volume of published tweets; however, those relationships are
weaker in magnitude.

In terms of nuanced message variations in the 11 climate change-related topics, we
are able to detect that topics that were framed as calls for action to stop climate change
(e.g., topic #2) or its global impacts (e.g., topic #25) have instigated higher levels of



18 Nonprofit and Voluntary Sector Quarterly 00(0)

Number Following
Number of Followers

Lagged Mean Quote-Tweets

Lagged Mean Retweels
Lagged Mean Replies
Lagged Mean Likes

Admin Expenditures

Program Expenditures .
International
Regional
Large Corr
Medium - 0
Small 0s
Year Joined 00
Year of Tweet B °°
Year Established . 10
25 X
122
21
20
7
14
™ X X
8
6
5 X

Figure 5. Correlation Heatmap.

Note. The heatmap shows bivariate Pearson correlation coefficients. Xs indicate the correlation is not
statistically significant at an alpha of 0.01. Blue indicates a negative correlation and red indicates a positive
correlation. The key on the right side of the figure shows the intensity of the color proportional to the
size of the correlation.

engagement than those topics that merely aimed to educate the public and raise aware-
ness about the issue of climate change (e.g., topic #6, 8, and 20).

Discussion

Our first goal was to assess what the prevalent topics on EPCNs’ social media agendas
are. To answer that question, we tracked the Twitter activity of 120 sustainability,
wildlife protection, conservation, and climate change nonprofits over a 14-year time
span and analyzed more than 1.3 million published tweets using biterm topic model-
ing. We found that more than half of the topics these organizations have discussed
were about climate change and almost half of the sampled organizations were highly
likely to tweet on at least one subject regarding climate change. Considering the selec-
tive and strategic nature of organizations to focus on certain issues rather than others
due to limits of attention (Baumgartner & Jones, 2009), it is important to note that our
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longitudinal assessment shows that 44% of topical discourse among ECPNs on social
media is directly related to climate change issues and 8% indirectly through discus-
sions of energy efficiency and clean energy. Baumgartner and Jones’ (2009) explana-
tion on the connection between issue definitions and agenda setting helps us
contemplate on the “so what?” question. This heightened engagement with climate
change-related topics by EPCNs underscores their attempts to push the government to
climate action by, metaphorically speaking, trying to push these issues from their issue
agendas on social media to political institutional agendas. Although the absence of a
comprehensive climate action bill is known, this is an important implication to be
tested in future research by parsing out how far these advocacy efforts have traveled to
reach political systemic agendas.

Although we did not directly test the relationship between organizational mission
and their engagement with climate change-related topics, we did sparce out the 11
climate change-related topics to see who the top tweeters on these topics are and jux-
taposed this information with these nonprofits’ organizational missions. Our observa-
tion shows that EPCNs with climate change as their central or partial foci reflected
through their missions have an equal frequency tweeting about climate change—related
topics. This finding implies that EPCNs’ issue agendas on social media are not always
reflective of their organizational missions. This makes us wonder about the implica-
tions of this social media behavior for these organizations’ human capital resources as
well as social capital. As Guo and Saxton (2020) state, nonprofits’ resources allocated
to human capital affect the relevance of their Twitter messaging. This, in turn, may
also affect the social capital nonprofits accumulate based on the engagement networks
their Twitter activity generates. This is one of the reasons Guo and Saxton (2020) rec-
ommend nonprofits adopt strategic messaging techniques on social media. While cli-
mate change is unarguably one of the biggest environmental issues society faces, it is
not the only one. Our study complements other important research in this domain
(Johnson et al., 2023; Tosun & Levario Saad, 2023) by showing that the other two
environmental priorities—biodiversity and air pollution—get disproportional atten-
tion on EPCNs’ social media agendas.

From the temporal evolution of the climate change discourse of EPCNs over the
14-year time span, we generally observe high levels of volatility across time. This
finding, in line with Snow’s (2008) claim about temporality and how the stream of
events impacts a discursive field, suggests that EPCNs’ tweets have been reactionary
and sensitive to specific events and times in the history of environmental policy.
However, a closer examination of the temporal evolution of each climate change—
related topic confirms Downs’s (1972) seminal “Issue-Attention Cycle” explanation,
except for Topic #2. While the results section of this article goes into more detail in
describing these findings, for moving forward, it is important to note that further
scholarship is needed to explore the interrelationship between media, public, and gov-
ernment attention cycles, and the extent of the role of Twitter in each of these three.
We think such analysis will be successful in parsing out the role EPCNs may play as
democracy-building bottom-up actors in climate action—a role that an important
study by Greenspan et al. (2022, p. 634) states will shift our focus from “policy pro-
cess to policy outputs.”
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Our final objective was to assess the associations between EPCNs’ organizational
characteristics and allocated resources with their social media behavior. In line with
prior research in traditional policy domains, we found that, within the social media
advocacy context, EPCNs’ organizational size, geographic scope of activity, program
and administrative expenses, as well as social media-specific variables (year joined
the platform, number of published tweets, followers, etc.) are associated with their
social media behavior. While our analysis showed positive associations between pro-
gram expenses and social media behavior, the study does not identify the substantive
direction of these EPCNs’ programs and their link to the organizations’ missions. This
question requires further investigation and the results of our analysis should be inter-
preted with this limitation in mind. Another outlet for further investigation is to assess
the extent these characteristics translate into capacities for nonprofits to play a role in
policy outcomes through social media advocacy.

We selected breadth over depth in this research, as our aim was to cast a bird’s eye
view on nonprofits’ social media discourse longitudinally as it pertains to climate
change. Despite the interesting insights provided earlier, we recognize that the choice
of this research design comes with a number of limitations. First and foremost, this
study does not capture EPCNs’ use of other channels of social media. It also does not
take into account the use of other forms of media by EPCNs for achieving their advo-
cacy objectives.

Another limitation of this study is the lack of deeper message-level analysis, simi-
lar to an important study conducted by (Wu, 2022) and Wu and Xu (2023). From our
results, we are only able to notice nuanced message subtleties in framing (e.g., direct
appeals to the public to act, to advocate for action, or to raise awareness regarding
various aspects of climate change). Key terms for these topics showed that all topics
were framed with a rhetoric of urgency, crisis, and imminent catastrophe for human
health and the environment; however, the ones that included language attuned to
mobilization to act rather than raise awareness drew higher level of engagement on
Twitter.

This article is a comprehensive empirical overview of environmental protection
and conservation nonprofit discourse on social media over a 14-year time span. While
the choice of this research design is descriptive and exploratory in nature, it allows us
to map the landscape of public discourse of 120 EPCNs on social media to identify
trends that we hope will contribute to further theory generation and inferential analysis
in the areas identified above. In addition, this study may serve as a reference for schol-
ars interested in these topics to easily identify from this population the subset of tweets
they’d like to sample for analysis. For example, if a scholar is interested in the issue of
climate change and environmental justice, from Table 4 they can identify topic #22
and from Figure 4 they can observe that these tweets were at their peak in 2019. They
can then focus their data collection efforts on that subsection of tweets. In this regard,
our study may contribute to creating more efficient and accessible research processes
in this domain. As a matter of fact, with recent changes in ownership, leadership, and
management of X (formerly Twitter), this historical account of ECPN behavior on
Twitter may be considered a valuable by-product of this research.
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Conclusion

The objective of this article was to assess the extent to which environmental protec-
tion and conservation nonprofits in the United States have attended to issues of cli-
mate change on social media—in particular on Twitter (now X). After analyzing over
1.3 million tweets published by our select 120 environmental nonprofits over 14-year
time span, we first identified the prevalent topics on these organizations’ issue agen-
das. We found that 44% of tweets published by these EPCNs are related to climate
change. We further observed that EPCNs with and without a climate change focus in
their mission tweet with equal frequency about climate change-related topics. Smaller
and medium-sized organizations, as well as regional EPCNs, are less active in pub-
lishing tweets and have fewer followers—the latter of which logically affects the
attention their tweets get relative to larger organizations. National nonprofits and
those with higher program expenses are more active in publishing tweets. Our find-
ings also highlight the coupling between the thematic evolution of tweets from 2008
to 2021 with major policy milestones within the environmental policy domain.

It is our hope that this exploratory mapping will serve as a springboard for future
theory-driven research on the relationships between climate change discourse, organi-
zational characteristics, and public engagement on social media.
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best mean exclusivity.
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Notes

1. In addition to verifying our usage of the term in nonprofit literature, we also checked
the Merriam Webster Online Dictionary (ref: Discourse. 2023. In Merriam-Webster.com.
Retrieved July 18, 2023, from: https://www.merriam-webster.com/dictionary/discourse)
that provides the following meanings for the term: 1. Verbal interchange of ideas; 2.a.
formal and orderly and usually extended expression of thought on a subject; b. connected
speech or writing; c. a linguistic unit (such as a conversation or a story) larger than a sen-
tence; 3.a mode of organizing knowledge, ideas, or experience that is rooted in language
and its concrete contexts (such as history or institutions).

2. Here are the text preprocessing steps taken prior to analysis: word kerning was fixed; con-
tractions were replaced with their full word forms; the words were transliterated to their
“Basic Latin” ASCII characters; curly quotes were replaced with normal quotes; URLs and
usernames were removed; non-ASCII characters and numbers were removed; punctuation
and capitalization was removed with the exception of hashtags; English stop words from
the Snowball stoplist were removed; excess whitespace was removed; words were lem-
matized using Michal Méchura’s English lemma-token dictionary (Mé&chura, 2016; Rinker,
2018; all words/hashtags that were missing from at least 99.9% of tweets were removed;
words two characters or less in length were removed; and finally, the words “one” and
“can” were removed.

3. The alpha parameter was set to 2 and the beta parameter to 0.01 for estimating the biterm
topic models across 1,000 Gibbs iterations (see Yan et al., 2013, p. 1448).
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4. Initially we collected tweets from 2006, the first year of Twitter. However, due to data
sparsity during the first two years of activity we omitted those two years’ data points from
our analysis.

5. It is known that the BTM method allows us to run and derive k& = n topic model solutions,
where the decision on n depends on the researcher. Weran k=5,k=7,k=9, k=10,k=15,
k=17, k=20, and k= 25 topic models, after which we ran diagnostic tests to compare across
models. The diagnostic plot presented in Appendix 1 shows that while the exclusivity-coher-
ence ratio favors the k£ = 9 solution, the solution with the highest exclusivity—25 topics—had
the best qualitative interpretability. We selected the 25-topic solution on the basis of its mean
exclusivity and qualitative validity.

6. Insome instances we presented the emergent topics in our findings in groups, e.g., educat-
ing public on health habits for distinct issues (topics #1, 3, and 9). These distinctions are
also reflected in Figure 2 plot with pink highlighted topics related to educating on healthy
habits, and gray highlighted topics related to various calls for general or specific subject
area environmental protection and conservation.

7.  For the emergent eleven climate change related topic models we are presenting example
tweets with topic numbers, labels and key terms in Appendix B.
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