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Abstract

Social networks have become vital for sharing opinions and feelings
through user-generated content. Many organizations leverage
analytics to enhance decision-making, yet most sentiment analysis
studies focus on commercial businesses, neglecting non-profits despite
their significant social media presence. This research investigates the
impact of user-generated content on the financial performance of non-
profit organizations using a dataset of 26,714 tweets from 23 accounts.
Results indicate that while positive emotions do not affect financial
performance, negative emotions and retweets harm it, whereas likes
positively influence revenue. Future research should explore
additional social networks and broader data collection methods.

1. Introduction

Free market societies comprise three main sectors: the public sector,
the private business sector, and private non-profit organizations,
collectively known as the “three-sector economy" (Weisbrod, 1975).
Non-profit organizations are characterized by being organized,
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private, self-managed, non-profit distributing, and voluntary (Salamon
et al., 1996). This research focuses on non-profits dedicated to animal
welfare, which aims to prevent animal abuse and ensure proper care
(Navigator Charity, n.d.). Recently, these organizations have gained
prominence and significantly influenced societal modernization (Lee
& Nowell, 2014). Evaluating their performance is crucial for
enhancing efficiency amid increasing competition for funding. Given
the challenges of measuring performance in non-profits, this study
employs sentiment analysis of user-generated content on Twitter to
assess organizational effectiveness.

Research Question(s)
How is the performance of non-profit organizations evaluated using
user opinion analysis?

2. Literature Review

This literature review examines existing studies relevant to the
research topic and identifies gaps that necessitate this investigation.
Non-profit organizations generate revenue and publish annual
financial statements (Rathi et al., 2016). They increasingly use social
networks to engage with stakeholders (Lai et al., 2017), producing
content that can yield valuable insights through user opinion analysis
(Miller, 2011). Social networks enable these organizations to gather
stakeholder feedback, enhancing decision-making (Waters & Lo,
2012). Non-profits typically focus on measuring performance through
donor revenue and budget progress, emphasizing the importance of
both financial and non-financial metrics (Epstein & McFarlan, 2011;
Kaplan, 2001).

Research has explored the effects of user-generated content on the
performance of both non-profit and for-profit organizations. For
instance, studies have shown that Twitter content can predict sales for
commercial enterprises (Liu et al.,, 2016) and that negative user
messages elicit more responses, prompting businesses to adapt their
communication strategies (Hewett et al., 2016). Additionally, analysis
of user content has identified key factors influencing millennial
engagement online (Saura et al., 2019). Another study linked customer
feedback on Twitter to satisfaction and dissatisfaction factors in the
hotel industry (Xu et al., 2017), while research demonstrated that
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emotions in text comments significantly affect product sales
performance (Li, 2018).

In non-profit contexts, stakeholder-generated content can enhance
participation strategies (Saxton & Waters, 2014), and increased social
campaign popularity correlates with heightened discussion (Tayal &
Yadav, 2016). However, most existing research focuses on emotional
impacts on specific campaigns rather than overall organizational
performance, revealing a significant gap. This study aims to fill this
gap by evaluating non-profit performance through sentiment analysis
of social media content, presenting an innovative model that
incorporates econometric methods. Thus, this research represents a
novel contribution to understanding non-profit performance
evaluation.

3. Methodology

This study examines selected non-profit organizations evaluated
through "Charity Navigator,” a prominent charity evaluator in the
United States. To refine our sample and focus on larger, more active
organizations on social media, we began with a pool of 9,000 non-
profits and used advanced search filters (see Table 1) to identify 60
organizations. From this group, five organizations were randomly
chosen for further analysis.

Table 1. Title of filters for advanced search of non-profit organizations
on charitynavigator website

The title of the characteristics Characteristics of non-profit
of non-profit organizations organizations
Social network Twitter
Select category-type Animals - rights, welfare and services to
Place animals
Income The entire United States of America
Site ranking
Work area No restrictions

No restrictions

international

Data collection involved manually extracting financial reports
detailing total income for each organization from 2010 to 2020 via the
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"ProPublica" website. We also identified 23 English-language Twitter
accounts related to these organizations, from which we gathered tweet
data using a Python-based web crawler.

Data preprocessing included removing non-English texts, hashtags,
mentions, URLS, punctuation, and stop words, as well as performing
tokenization and lemmatization. This resulted in a dataset of 22,829
tweets from the five selected non-profits.

Data Visualization

1. Word Cloud: We generated a word cloud using the
hyperwords package in Python, displaying the 50 most
frequently used words, with their size reflecting usage
frequency.

2. Topic Modeling: To explore underlying topics in the tweets,
we applied Dirichlet’s hidden allocation algorithm, identifying
five main themes:

Vegetarian education

Addressing cruelty and rescuing animals

Animal protection

Monitoring organizational actions

Supporting organizational activities

Results showed vegetarian education was the most discussed topic,
while support for non-profits was the least frequent, indicating users
prioritize other issues.

0O 0O O O O

Sentiment Analysis

We conducted sentiment analysis using a vocabulary-based approach.
Texts were standardized to lowercase, and stop words and punctuation
were removed. A dataset of 1,000 tagged examples was used to
evaluate sentiment accuracy.

Econometric Analysis

This research assesses how user-generated content on Twitter impacts
the annual income of non-profits. After necessary tests and model
estimation using Evioz 10 software, we evaluated the effects of
independent variables on total revenue, summarized in Table 2.
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Table 2. Variables used in the model

MRErETEITIGE, English symbol Mean
symbol
y Total Revenue Total Revenue

X1 Volume Volume of tweets

1 X2 Neg Negative sentiments
X3 Positive Positive sentiments
X4 Retweet Number of retweets
X5 Favorite Number of favorits

The regression model is expressed as:

Total Revenue = ai + B1X1it + p2X2it + B3X3it + p4X4it + B5SXSit
+ eit

We conducted Chow or Flimer tests to determine data structure and
used Fisher’s test for the unit root test, confirming stationarity at a
95% confidence level.

Model Estimation

Using the OLS method, we found the model significant at the 95%
confidence level, with a coefficient of determination of 0.512638,
indicating that over half of the variability in total revenue is explained
by the model. The Durbin-Watson statistic indicated no
autocorrelation among residuals.

Results showed a significant relationship between Twitter content
and financial performance. Negative sentiments and retweets inversely
affected financial outcomes, while likes positively correlated with
revenue, indicating active support from followers. No significant
relationship was found between tweet volume or positive sentiments
and financial performance.

4. Results

The results show that users' opinions have a significant impact on the
financial performance of these organizations. Therefore, non-profit
organizations should pay special attention to their users and donors to
increase their satisfaction. Otherwise, the lack of proper management
of the organization's actions can damage its credibility. Also, there is a
need for further investigation to determine the cause of the negative
relationship between the number of retweets and financial
performance of organizations. Modeling of topics discussed by users
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shows that managers of non-profit organizations should focus more on
building trust among their users, because the results of topic modeling
show that support for the organization is the least frequent.

Keywords: Sentiment Analysis, Nonprofit Organizations, Topic
Modeling, Social Network, Panel Data.
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