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Abstract

People's perceptions of orangutans strongly influence their responses in every interaction, which can have negative 
impacts on both humans and orangutans. Misperceptions, fear, or negative attitudes may increase the risk of conflict, 
injury, or retaliatory actions, thereby threatening conservation outcomes. Understanding community sentiment 
toward human–orangutan interactions is therefore essential for designing effective conservation strategies. 
However, direct data collection to understand community sentiment often faces cost and accuracy constraints. 
Therefore, an alternative approach that is more efficient and objective is needed to capture community sentiment 
toward human-orangutan interactions. This research offers latent topic modelling and sentiment analysis of online 
news articles as a novel method to understand these dynamics and support conservation efforts. A total of 11 latent 
topics were obtained from the news articles. Orangutan sightings and handovers of orangutans were the most 
frequently discussed in 2016. Palm oil plantations emerged as a prominent topic related to human-orangutan 
interaction incidents. Negative sentiment was predominantly linked to topic such as injured orangutans and 
orangutan sightings on plantations, whereas orangutan translocation received the highest positive sentiment score. 
This study highlights the potential of natural language processing for analyzing Indonesian language texts in 
conservation contexts, with applications extendable to broader environmental and forestry issues such as 
deforestation and wildlife hunting.
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Introduction
 People's perspective on wildlife significantly influences 
their actions towards the wildlife  they encounter. Wildlife 
may be perceived as harmful pests, animals that need to be 
protected, or dangerous threats (Suwannarong et al., 2023; 
Grundei et al., 2024). Negative perceptions can lead to 
harmful actions toward wildlife, most commonly found in 
large mammals, such as elephants, tigers, and orangutans 
(Fredriksson, 2005; Meijaard et al., 2011; Qomariah et al., 
2018; Khatoon et al., 2022).

The bornean orangutan (Pongo pygmaeus) is one of the 
wildlife species that has the potential to interact with humans 
in the wild. These interactions can take many forms, such as 
captivity, hunting, fruit crops, or even just sightings of 
orangutans near human settlements and activity areas 
(Campbell-Smith et al., 2010; Meijaard et al., 2011; Davis et 
al., 2013). Interactions that occur can be threatening for both 
parties. Orangutans typically flee when they perceive a 
threat from humans, like other wildlife (Gaynor et al., 2025). 
However, it is undeniable that orangutans can also attack 
humans when orangutans feel pressured (Meijaard et al., 

2011). Compared to orangutans, which choose to avoid 
humans, community sentiment influences the emotions and 
cognitions that are carried out during orangutan interactions 
(Aprillyasari, 2023). The human response can be hostile 
actions such as hunting or killing orangutans perceived as 
agricultural pests, or seemingly compassionate acts such as 
capturing and keeping them as pets (Davis et al., 2013).

Efforts are needed to prevent negative actions that are 
detrimental to both parties. One crucial approach is to 
understand community sentiments. Different community 
sentiment made different acts to wildlife, orangutans 
especially (Kretser et al., 2009; Aprillyasari et al., 2025). 
Understanding community sentiment can help identify 
priority areas for targeted management and community 
engagement around orangutan habitats. Collecting 
sentiment-related data by visiting areas where negative 
human-orangutan interactions have occurred is relatively 
expensive and time-consuming. Mapping perception for the 
bornean orangutan case was conducted by visiting 725 
villages and required 2 periods in different years (Abram et 
al., 2015).   In addition, the community's explanation of the 

Variable Scale Question Description 

Natural 
landscape 
protection 

Nominal "Does the area have policies 
for natural landscape 
protection? (Yes/No)" 

No: Indicates no active measures, 
suggesting vulnerability to exploitation or 
mismanagement. Yes: Reflects active 
conservation initiatives to safeguard 
forests, possibly involving legal protections 
and community-led management. 

Eco-friendly 
infrastructure 

Nominal "Is there eco-friendly 
infrastructure in place to 
support forest ecosystems? 
(Yes/No)" 

No: Absence of infrastructure mindful of 
environmental impact, potentially leading 
to forest degradation. Yes: The presence of 
infrastructure designed or modified to 
minimize the ecological footprint supports 
forest sustainability. 

Adaptive 
operations 

Nominal "Do local businesses practice 
adaptive operations that 
consider environmental 
impacts? (Yes/No)" 

No: Operations not considering ecological 
limits risk forest health and biodiversity. 
Yes: Operations that adjust business 
practices to promote environmental 
stewardship and balance with economic 
activities. 

Local training 
and support 

Nominal "Is there local training and 
support available for forest 
conservation? (Yes/No)" 

No: A lack of community knowledge and 
conservation skills leads to potential 
unsustainable practices. Yes: A structured 
approach to community education and 
empowerment for sustainable forest 
management. 

Gender Nominal "What is your gender? 
(Male/Female)" 

Male/Female: Identifies gender-specific 
contributions and perspectives in forest 
conservation, crucial for developing 
inclusive strategies. 

Income Ordinal "Which income bracket do you 
fall into? (Below IDR1,000,000, 
IDR1,000,000 – IDR3,000,000, 
IDR3,000,001–IDR5,000,000, 
Above IDR5,000,000)" 

Various brackets: Reflects the financial 
capacity to support conservation and the 
economic dependence on forest resources. 

Age Ordinal "Please select your age range. 

(18-29, 30-39, 40-49)" 

Various age groups: Shows the spread of 
conservation knowledge and openness to 
adopting conservation practices across 
generations. 

Occupancy 
(Occupation) 

Nominal "What is your occupation? 
(e.g., Company employee, 
NGO worker, Government 
officer, Educator, Private 
business owner, Seller, 
Student, Tourist operator)" 

Varied occupations: Assesses how different 
professional sectors impact and engage 
with forest conservation. 

Settlement Nominal "Do you live in an island 
community or a non-island 
community?" 

Islands community/non-islands 
community: Highlights conservation 
challenges specific to isolated or resource-
limited communities versus mainland 
communities. 

Support 
policy 

Nominal "Does the area have a support 
policy for forest conservation 
efforts? (Yes/No)" 

No: Indicates the absence of 
formal strategies or programs to assist in 
forest conservation, potentially leading to a 
lack of structured support for such 
initiatives. Yes: Signifies that established 
policies or programs offer assistance or 
incentives for forest conservation, 
reflecting a commitment to reinforcing 
conservation efforts through policy 
support. 
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incident can have various versions because the length of time 
the event took place makes it difficult for respondents to 
remember.

Online news articles are an alternative documentation 
that records all events that occur on a regional, national, and 
global scale. Human-wildlife interaction is one topic that is 
not spared to be reported (Egri et al., 2021; Neo et al., 2023). 
However, news articles consist of various subtopics that can 
not represent the sentiment value of a single news story. 
News content contains latent topics, such as responses from 
the public, responses from authorised agencies, or even the 
opinions of the news writer. This creates a bias in determining 
the sentiment value that occurs in one piece of news content. 
News content analyses of human-predator conflicts have 
been executed with collaborative proofreading by the authors 
to ascertain sentiment and news framing (Ardiantiono et al., 
2022). This research requires verification and alignment of 
perceptions between authors, but the initial subjectivity of 
the authors may influence the analysis process. Analyzing 
online news has been done for clustering news based on 
headline news about slow loris threats and conservation  but 
not to reveal subtopics and assess news sentiment (Ihsan et 
al., 2024).

This research aims to analyze latent topics in news 
content of human-orangutan interactions and assess 
sentiment on these latent topics. this research initiates the 
development of natural language processing (NLP) for the 
Indonesian language for forestry, especially in human-
orangutan interaction issues. Revealing latent topics and 
assessing latent topic sentiment in news articles makes it 

easier for parties, especially authorities, to understand 
incidents of negative human-orangutan interactions that 
affect orangutan conservation, thereby enriching knowledge 
for determining plans and directions for orangutan 
conservation policies in particular.

Methods 
This research uses online news articles as the primary 

data sources, consisting  in the form of text obtained from 
local and national news media in Indonesia that related to 
human-bornean orangutan interactions. The methodological 
process is illustrated in Figure 1.

Data collective News articles were collected by keyword 
using the Google search engine with the Boolean technique. 
Boolean techniques use logical operators such as AND, OR, 
and NOT to combine or exclude keywords, making search 
results more specific and relevant. We used a term 
combination, with 'AND' as the operation searching, namely 
'orangutan' AND 'Kalimantan' AND 'Indonesia' AND 'year: 
2011'. The news collected is in the Indonesian language 
regarding the interaction between humans and orangutans 
from local to national news from June 2011 to June 2024 and 
stored in microsoft excel file.csv format. The study period 
was selected as it coincided with major conservation events, 
including the 2014 and 2019 forest fires (Hanifah et al., 2016; 
Wibowo et al., 2020) and the 2017 orangutan PHVA (Utami-
Atmoko et al., 2017), which significantly influenced the 
dynamics of media coverage. Web page news was identified 
by its html address regarding news title, news publication 

Figure 1	Research analysis process.
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date, and news content as a reference for the web scraping 
process or extractive text from web pages. Web scraping used 
Rstudio 4.3.2 and stored in micorsoft excel file.csv. The 
Rstudio library was used in this process, namely dplyr 
(Wickham et al., 2015), polite (Perepolkin, 2019), rvest 
(Wickham, 2014), magrittr (Bache & Wickham, 2022), and 
stringr (Wickham, 2009).

Pre-processing Published news articles often contain 
repetitive information due to similarities in reporting on the 
same incident, so it was necessary to filter out or eliminate 
duplicate articles. Selection of news articles based on the 
quantity of individual orangutans, sex of orangutans, same 
location, and publication within 7 days would be eliminated, 
and only one news article would be chosen. Next, text 
processing on the news content is carried out, which aims to 
standardize the text. 

(1) changing uppercase letters to lowercase letters on words 
(2) removing punctuation (3) removing connecting words 
such as 'di = in', 'yang = which', 'oleh = by', and 'karena = 
because' using stopwords (Tala, 2016); then (4) removing 
special characters, numbers, and excess spaces; and (5) 
removing noisy texts, noisy texts are very dangerous because 
they affect the expected results in the study. This noise is a 
text that is integrated with news content; it is necessary to 
check it manually. Noisy texts exhabit the pattern that can be 
detected in every news article  Some noisy (Yi et al., 2003).
texts were detected on news articles with word or sentence 
patterns such as 'read: ...'. "read more: ....". In addition, noise 
also appears in the form of advertisements that change into 
coding and language that is different from the main news 
content. (6) changing non-standard (non-baku) words into 
standard words (baku) or typo words such as 'menghimbau to 
mengimbau = appeal', 'aktifitas to aktivitas = activity', and 
'cidera = cedera'. This technique aims to reduce the number of 
unique words (different words) that influence the next 
process. (7) changing some words with the same meaning, 
such as 'berangkat', 'menuju' to 'pergi' = 'go', 'mencatat', 
'mencatatkan', 'mendokumentasikan' to 'mendokumentasi'. 
(8) substitute institution name and the name of the 
institution's affiliation with an acronym, as shown in Table 1.

Topic modelling Latent dirichlet allocation (LDA) tries to 
find latent topics in a collection of news articles. Each news 
article consists of several topics. Topics are composed of a 

collection of terms (Blei et al., 2003). The LDA process 
works by estimating the probability of terms  in news (β)
articles coming from certain topics. This research used 
collapsed gibbs sampling for LDA modelling with Rstudio 
4.3.2 (Griffiths & Steyvers, 2004). Libraries used in Rstudio 
are textmineR (Jones, 2015), topicmodels (Grün & Hornik, 
2011), slam (Hornik et al., 2024), and ldatuning (Nikita, 
2015). The stages of work are to make modelling loops with 
the number of topics as many as 3 to 20 topics. The settings 
made in this study, namely seed (1234), which is a random 
number that is used as a starting point for making random 
numbers. It is intended that the process results do not change 
even though they are operated on other computers. The 
number of iterations or repetitions (2000) in the gibbs 
sampling model for more stable convergence; burn-in (500) 
to discard the number of initial results so as not to be biased; 
this is because the initial iteration has not yet obtained stable 
convergence, so 500 of 2,000 is not used; and thin (10) to take 
one sample from 10 repetitions so that the correlation is 
reduced between samples and inference results are improved.

The results of the LDA modelling process, which made 3 
to 20 topics, are evaluated by coherence score. Coherence 
score shows how reasonable and meaningful the topics are 
based on the co-occurrence relationship of term probabilities 
in each topic (Mimno et al., 2011)  Highest coherence score .
shows the better model. coherence score results are seen with 
a graph that shows the value increasing until it stagnates or 
decreases. Stagnant or decreased values indicate that terms 
are no longer meaningful because terms between topics have 
several terms that are the same in use. Furthermore, the terms 
from the selected number of topics are sorted and 10 terms 
with the largest probability are selected that have the most 
influence on the formation of each topic. This process was 
run using Rstudio with same the libraries with LDA 
modeling.

The selected number of topics was extracted from the 10 
most influential terms and displayed by creating a graph. The 
graph was created with the library ggplot2 (Wickham, 2016). 
Thereafter, topic similarity is measured by counting the 
number of terms in common from the top 10 unique terms 
between topics with jaccard coefficient. The result of the 
measurement is made into a heatmap. The greater the inter-
topic value, the darker the color on the heatmap. Topic 
similarity means using the same words to build the topic, 
allowing  two or more topics to merge. Heatmap was made 
with the library pheatmap (Kolde, 2019).

Table Acronym of institution name    1 

   
 
 

  
  

  

 

Insitute name

 

Acronym

 

Balai Konservasi Sumberdaya Alam; Seksi Konservasi 
Wilayah; Wildlife Rescue Unit

 

BKSDA

 

Borneo Orangutan Survival Foundation

 

BOSF

 

Centre Orangutan Protection

 

COP

 

Friends of National Park Foundation

 

FNPF

 

Orangutan Foundation Indonesia

 

OFI

 

Orangutan Foundation United Kingdom

 

OF UK

 

Sintang Orangutan Center

 

SOC

 

Yayasan International Animal Rescue; Yayasan Inisiasi 
Alam Rehabilitasi

 YIARI

 

Yayasan Palung
 

YP
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Table 6	 Tukey honestly significant difference test on determining significant difference on the nickel content among paired 

treatment means

The result of the analysis obtained low-to-high topic 
probabilities that appear in news articles. Low topic 
probabilities are eliminated to avoid confusion in 
interpretation and only present relevant topics in the article. 
Low probability elimination uses the default threshold value 
by calculating (1/K) with K = the number of topics selected. 
The results of latent topic occurrence for each article are 
presented in the form of a heatmap that shows the distribution 
of latent topic occurrence for each year. The darker the 
heatmap color, the higher the frequency of latent topic 
occurrence in articles each year. The R script used for the 
LDA process is available at the [ ]. link

Sentiment analysis Sentiment analysis in this study relies on 
the Indonesian sentiment (Inset) lexicon dataset (Koto &   
Rahmaningtyas, 2017). The top 10 terms in each topic were 
labeled based on the inset lexicon. The process begins with 
identical word matches between the words of each topic and 
the inset lexicon. Unlabelled terms were then matched using 
the fuzzy matching method by calculating jaccard similarity 
using the stringdist library (van Der Loo, 2013)  Next, the .
sentiment-labeled terms were manually curated to avoid 
misidentification in the labeling.

Sentiment measurement was calculated by comparing the 
proportion of positive words to negative words relative to the 
total number of words in each topic. Sentiment is positive if 
the proportion of positive values is greater than the 
proportion of negative values. Sentiment is negative if the 
proportion of positive values is less than the proportion of 
negative values and sentiment is neutral if the proportion of 
positive and negative values is balanced. Sentiment score 
shows the attitude, perception, and response to each latent 
topic.

Results
Human-orangutan interaction data There were 248 news 
articles obtained in the range of 2011 to 2024. The screening 
results to remove duplicated news articles (29%) and further 
processed were 175. Duplication of news articles that appear 
are usually news summaries of incidents that have occurred 
and are reported again every month. Typicallly, affiliated 
news media group also duplicate news articles. Figure 2 
displays the distribution of deleted news articles. 

 The number of terms before text cleaning on news article 
content is 164,287 with a mean of 397 terms per news article. 
The distribution shows a minimum of 99 terms, a maximum 
of 1,846 terms, and a total of 14,551 unique terms. After 
preprocessing, the number of terms processed for topic 
modeling is 32,102 with a mean of 187 terms per topic, a 
minimum of 44 terms and a maximum of 756 terms with 
4,478 unique terms. Noisy text data greatly affects the 
context of topic modeling in human-orangutan interaction 
content. 

Topic model and selection Topic modeling produces term 
order that needs to be interpreted, especially in the 10 terms 
with the highest probabilistic value (Figure 3). Good topics 
are able to be interpreted according to word order. In 
addition, a coherence score values evaluate topic modeling 
by showing how words appear together in each topic. The 
coherence score results show that 11 topics get the highest 
score (0.073) compared to the number of other topics. The 
coherence score initially decreased from eight to ten topics 
and increased again at eleven. Thereafter, the coherence 
score stagnated and did not increase more than 0.073 (11 
topics). Stagnant values indicate that the topic uses the same 
terms repeatedly, which makes interpretation difficult; 
additionally, having more than 11 topics is redundant due to 
the limited number of terms, resulting in topics that are only 
refined or narrowed down (Mimno et al., 2011).

Notable keyword Figure 4 displays the top 10 terms, along 
with their corresponding probability values, that constitute 
each topic. Word probability values range from 0.006 to 
0.112, with an average probability value of 0.020. There are 
82 unique terms of the 111 terms that make up the topic. 
'Orangutan' is the term used for the formation of seven topics. 
In addition, the term 'hutan = forest' formed four topics, while 
the words 'warga = resident', 'bksda', 'individu', and 
'kalimantan' formed three topics.

Similarity topic based jaccard similarity has shown that 
there is no dark color in the heatmap graphic (Figure 5). The 
Jaccard coefficient range is 0.05 to 0.25. Highest Jaccard 
coefficient between topic 2 and topic 3 (0.25). Both topics are 
related to orangutan sightings in community plantations and 
the existence oil palm plantation. This value shows the 
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Figure 2 Number of news articles analyzed and remove per year.
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potential for orangutan sightnings in community plantations, 
especially oil palm plantations. Low Jaccard coefficient (n < 
0.5) indicates an interrelationship between topics or 
independence of these topics, so that these topics are not 
connected to each other or there is overfitting between topics.

Sentiment score The results of sentiment analysis of all 
terms in latent topics obtained 48 terms (23 negative terms 
and 25 positive terms) in Table 2. Negative terms consist of 
one to four terms per topic and positive terms consist of one to 
five terms. 'Hutan = forest' is a positive term that often 
appears in four latent topics, while the frequency of negative 

words is twice, namely 'kelamin = sex', ''kepala = head', and 
'tim = team'. The highest positive sentiment score is four, 
which is obtained on 'translocation orangutan' topic, while 
the negative sentiment is -2 on the orangutan injured 
condition topic.

Discussion
Topic modeling results cannot directly distinguish the 
opinions of the parties from the incidents of human-
orangutan interactions in news content. However, the 
explicit interpretations of topic 10 and topic 11 are mitigation 
efforts in the form of appeals regarding regulations and 
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Figure 3 Coherence score per number of latent topics.
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Figure 5	 Jaccard similarity between topics.

68

education about orangutans in news articles. The parties' 
opinions are more easily shown in the text process that comes 
from the comment column, such as e-commerce or tweets 
from 'X' social media, which are used to write down the 
opinions and impressions of its users compared to the parties' 
opinions in news content (Chamberlain, 2018; Ohtani, 2022).

Oil palm plantations are one of the latent topics identified 
in news articles on human-orangutan interactions. This 
reveals that landscape change is one of the factors driving 
human-orangutan interactions. These findings underscore 
that changes in land use and landscape structure, such as the 
expansion of roads and agricultural plantations, serve as 
major drivers of increased human-orangutan interactions. 
Human-orangutan conflict incidents are more likely to occur 
in human-modified environments, particularly in areas 
adjacent to roads and oil palm plantations (Oram et al., 2022; 
Risdiyanto et al., 2023). The fragmentation and reduction of 
natural habitats not only force orangutans to range beyond 
forest boundaries but also elevate the chances of direct 
encounters with humans. Such landscape transformations 
disrupt orangutan movement patterns and resource 
availability, thereby intensifying competition and potential 
conflict. Thus, landscape-level planning and habitat 
connectivity are essential to mitigate these interactions and 
promote coexistence.

Topic interpretation Based on ten terms of each topic, the 
latent topics that emerged from topic modeling results can be 
interpreted and seen in Table 3. Most topics are closely 
related to the types of human-orangutan interactions, as seen 
in the topics on orangutan sightings in transportation areas, 
community gardens, and hunting activities. Orangutan 
sightings in areas of human acitivity were also reported by 
Campbell‐Smith et al. (2011). Some topics also reflect 
landscape conditions, such as the presence of oil palm 
plantations, which can be a driving factor for these 
interactions. Number of human-orangutan interactions is 
linear with land cover change from forest to oil palm 
plantation (Ancrenaz et al., 2014; 2016). There are also 
topics that show the effect of interactions, like injured 
orangutans condition, and responses or treatments, like 
translocation and surrender. Orangutan translocation was 
still carried out in several incidents during the recent period 
(Figure 6). However, this approach is considered less 
effective as a long-term conservation strategy for orangutan 
populations (Sherman et al., 2020). All of these themes 
reflect the complexity of human-orangutan relationships 
that involve environmental factors and conflict, as well as 
mitigation and protection efforts.

Table 2 	Sentiment score per topic

Topic name  Topic ID  
Proportion 

sentiment terms  

Sentiment 
score  

Orangutan  sighting in transportation area  1  0.60  0  
Orangutan  sighting in community plantation  2  0.50  -1  
Oil palm plantations

 
exist

 
3

 
0.30

 
1

 Orangutan
 

captive
 

4
 

0.70
 

1
 Orangutan

 
raiding crop

 
5

 
0.45

 
1

 Orangutan
 

hunting
 

6
 

0.80
 

0
 Translocation of orangutan

 
7

 
0.60

 
4

 Orangutan

 

injured condition

 

8

 

0.40

 

-2

 Handover orangutan

 

9

 

0.50

 

1

 Wildlife protection

 

regulation

 

10

 

0.60

 

0

 Population and habitat

 

of

 

orangutan

 

11

 

0.40

 

0
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Sentiment scores On each latent topic, as shown in Table 3, 
showed a range of -2 to 4. There was a mismatch in sentiment 
scores between the concept of human-orangutan interaction 
and the sentiment scores obtained. For example, the topics 
“orangutan hunting” and “orangutan captive”, which 
ethically and ecologically should be perceived negatively, 
have neutral and positive scores. This result indicates that, for 
the topic “orangutan captive,” the number of positive terms 
exceeded the negative terms, whereas for “orangutan 
hunting,” the number of positive and negative terms was 
equal. Some of the terms from the lexicon dataset by Koto 
and Rahmaningtyas (2017) are not appropriate for orangutan 
conservation. For example, memelihara = “captive” and 
pemilik = “owner” are categorized as positive terms. In 

contrast, the topic “translocation orangutans”, a treatment 
and care effort that is often criticized as risky for animal 
welfare, actually has a high positive sentiment score (4) 
(Sherman et al., 2020; Oram et al., 2022). Topics such as “oil 
palm plantation existing" and "orangutan raiding crop” 
scored neutral and positive despite being potentially 
negative. The equal number of positive and negative terms 
for the category of oil palm plantation leads to a neutral value. 
Although the topic contains the term sawit (= oil palm), it is 
not included in the inset lexicon and is therefore considered 
not applicable. If seen as evidence of orangutan habitat being 
converted into plantation indicating the dominance of 
narratives of concern or human-orangutan conflict.

The inset lexicon by Koto and Rahmaningtyas (2017) 
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       Table 3 	Latent topic interpretation

 
 

 

Figure 6	 Heatmap latent topics per year.

Topic ID  Topic name  Themes  
1

 
Orangutan sighting in transportation area  

  
Interaction types  

2
 

Orangutan sighting in community plantation
  

Interaction types
 

3
 

Oil palm plantation sexist
  

Landscape
 4

 

Orangutan captive

  

Interaction types

 5

 

Orangutan raiding crop

  

Interaction types

 6

 

Orangutan hunting

  

Interaction types

 7

 

Translocation of orangutan

   

Mitigation and handling

 
8

 

Orangutan injured condition

  

Interaction impact

 
9

 

Handover orangutan 

 

Mitigation and handling

 
10

 

Wildlife protect ion regulation

  

Mitigation and handling

 
11

 

Population and habitat of orangutan   

 

Mitigation and handling
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serves as a general sentiment resource for the Indonesian 
language, but it lacks the ability to capture context-specific 
meanings, particularly in the domain of nature and wildlife 
conservation. A similar limitation for using lexicon was also 
reported by Khoo and Johnkhan (2017). The lexicon will be 
more accurate if it is developed from words that are 
appropriate for the context. The discrepancy in sentiment 
scores may be due to the fact that the lexicon inset used was 
not built on a more specific concept of human-wildlife 
interactions but rather a collection of texts derived from 
public opinion on social media.

Latent topic distribution Distribution of 11 temporal latent 
topics is shown by Figure 6. Orangutan sighting (n = 
24/29%) and orangutan handover (n = 23/28%) are dominant 
topics in 2016. This graph shows that these two topics were 
the most highly reported in that year. Orangutan handover 
and orangutan sightings showed a more even occurrence 
throughout the year, indicating a persistent issue. Orangutan 
hunting is the lowest case yet still found in the last 14 years. 
Almost all topics emerged in 2016–2017. This coincided 
with the completion of the 2007–2017 orangutan 
conservation action plan strategy (SRAK) and publication of 
the orangutan population-habitat viability assessment 
(PHVA) report by the Ministry of Forestry at that time 
(Soehartono et al., 2007; Utami-Atmoko et al., 2017). Topics 
with the themes of interaction types and mitigation and 
handling are the ones that appear most frequently, reflecting 
the dynamics of direct interaction and ongoing conflict 
management efforts. Orangutan translocation remains a 
prefereed method for addressing negative interactions that 
may occur in areas where orangutans are present (Sherman et 
al., 2020).

Conservation implications The findings of this study 
demonstrate that topic and sentiment analysis of online 
media coverage can be used to monitor orangutan-related 
issues more rapidly and comprehensively. This information 
can assist stakeholders in identifying potential conflicts or 
threats to orangutans before they escalate. The results also 
provide a foundation for developing more targeted 
conservation communication strategies. Thus, this research 
directly contributes to supporting adaptive and evidence-
based orangutan conservation efforts.

Conclusion 
This study discovered that online news articles can 

function as an alternative data source for recording incidents 
of negative interaction between human and orangutan, 
providing a more economical and expedient method in 
comparison to direct field-based data collection. 
Additionally, public perceptions and the evaluation of 
orangutan conservation policy implementation can be 
analyzed by juxtaposing trends in news coverage with 
pertinent policy advancements during the corresponding 
timeframe. This study underscores the subtantial limitations 
of latent topic modeling and sentiment analysis, despite their 
potential. Specifically, these methods fail to effectively 
distinguish between diverse stakeholder perspectives and 
factual descriptions of incidents. The shortcomings of 
sentiment analysis, in particular, arise from its reliance on a 

generic sentiment lexicon that inadequately reflects the 
complex nuances inherent in human–wildlife interactions. 
Future research should consider the development of domain-
specific sentiment classifications tailored to conservation 
and human–wildlife conflict contexts. The creation of 
specialized sentiment frameworks for human–wildlife 
interactions presents a promising direction for enhancing the 
accuracy and ecological relevance of sentiment analysis in 
conservation research.
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