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Abstract 

The Philippines faces challenges in using artificial intelligence (AI) to protect natural resources, including 
limited digital infrastructure, unequal access to technology, high costs, limited technical skills, weak policy support, 
cybersecurity concerns, inadequate data, and gaps in local research and regional access. Hence, there is a need to 
examine how AI can be appropriately used and integrated into natural resource protection while considering the 
environmental needs, technological capacity, and local context. This study explored how AI technology adoption could 
help in the protection and preservation of natural resources in the Philippines based on the narratives from 
environmental experts and sustainability advocates. There were 18 AI and environmental experts, sustainability 
advocates from Zamboanga Peninsula, Philippines who responded to the request for one-on-one interview. Narratives 
from the interviews were analyzed through reflexive thematic analysis to identify important themes. The findings 
revealed that AI can support the protection of natural resources through responsible and ethical AI education, broader 
community access, curriculum integration, direct environmental applications, decision-making, AI-based 
environmental monitoring, and stakeholder collaboration. Participants emphasized that learners need to develop not 
only technical AI skills but also critical thinking and ethical awareness to evaluate AI outputs and use the technology 
responsibly. Meanwhile, effective AI adoption requires continuous support from schools, government agencies, 
businesses, environmental organizations, and communities in terms of resources, training, policies, and technical 
assistance. This study points to the need for a localized AI framework for natural resource protection in the Philippines 
that can guide responsible AI use, strengthen community participation, and promote collaboration among educational 
institutions, government, industry, researchers, and local communities. 
Keywords: artificial intelligence, environmental protection, natural resources, sustainability, technology 
adoption 

 
 

Introduction 
 The Philippines continues to face serious 
environmental challenges, including deforestation, 
forest degradation, biodiversity loss, agricultural 
expansion, water pollution, and unsustainable natural 
resource use (Felipe, 2025). Although Artificial 
Intelligence (AI) could support agriculture and natural 
resource management, its adoption remains 
constrained by the digital divide, high technology 
costs, limited training, weak policies, and 
cybersecurity concerns (Doria et al., 2024).  
 There is a need to understand how AI can be 
appropriately adapted to the Philippine context, 
particularly in addressing local environmental 
concerns and supporting the sustainable management 

of natural resources. Santos (2026) noted that 
examining the perspectives of people with relevant 
knowledge and experience could help identify 
potential applications, opportunities, limitations, and 
conditions needed for responsible AI adoption. Hence, 
this study addresses this need by exploring the 
perspectives of AI and sustainability experts on the 
potential use of AI in protecting natural resources and 
supporting environmental sustainability in the 
Philippines. 
 In Europe, AI-based environmental 
management can benefit both environmental 
protection and business performance in the oil and gas 
sector. Stronger environmental management was 
linked with better company performance, including 
higher profits, asset values, sales, and market position. 
The companies studied were already using AI for 
activities such as improving drilling, creating digital 
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twins, preventing accidents, monitoring equipment, 
reducing environmental costs, and supporting safer oil 
exploration and production (Chutcheva et al., 2022). 
 AI is increasingly viewed as a useful tool for 
addressing major global challenges and supporting the 
United Nations Sustainable Development Goals 
(SDGs). It can contribute to areas such as healthcare, 
education, climate action, agriculture, and economic 
development (Gohr et al., 2025; Nasir et al., 2023). 
However, access to these benefits is not equal. 
Differences between developed and developing 
countries in terms of technology, funding, skills, and 
infrastructure can create gaps in who can use and 
benefit from AI (Mhlanga, 2022). 

Developed countries have been able to apply 
AI more widely because they generally have better 
digital infrastructure, stronger financial resources, and 
more skilled workers (Wang et al., 2023). These 
advantages have allowed AI to support areas such as 
climate action, healthcare, education, and precision 
agriculture. At the same time, these countries still face 
concerns about job displacement, privacy, bias, and 
other risks associated with AI. Developing countries 
could also benefit from AI, but adoption is often 
slowed by limited digital infrastructure, lack of trained 
professionals, high costs, and insufficient data (Nahar, 
2024; Sánchez-Roncero et al., 2023). This means that 
although AI could help address development and 
sustainability challenges, unequal access to 
technology may prevent many communities from fully 
benefiting from its potential. 

Philippines, being a developing country, is 
also facing challenges in the application of AI in 
environmental protection and the preservation of the 
natural resources. For example, the use of AI in 
Philippine agriculture faces several challenges, 
including the digital divide, high technology costs, 
limited training, weak policies, cybersecurity risks, 
and inadequate rural digital infrastructure (Doria et al., 
2024). There are also gaps in access to agricultural 
technology, research, and innovation across regions, 
with technological development appearing more 
concentrated in Luzon than in the Visayas and 
Mindanao (Quimba, 2021; Estigoy et al., 2022).  

As Aban et al. (2026) wrote, many 
communities in the Philippines face gaps in digital 
literacy, technical capacity, infrastructure, funding, 
and institutional support, making it difficult to apply 
technologies such as Internet-of-Things (IoT), satellite 
systems, and AI to environmental and climate 
concerns. The lack of coordinated data governance and 
strong collaboration among government, academia, 
industry, and communities further limits the 
development of integrated solutions. These challenges 
point to the need for community-based projects, 
stronger digital and climate education, shared data 

systems, regional innovation initiatives, and better 
funding and policy support to connect technological 
development with environmental resilience. 
  
Literature Review 
 Forest degradation and deforestation have 
remained major environmental concerns in the 
Philippines, with serious effects on biodiversity, 
ecosystem functions, and communities that depend on 
forests. Between 2001 and 2024, the country lost 
around 1.52 million hectares of forest cover (Global 
Forest Watch, 2025). Human activities such as shifting 
cultivation, mining, illegal or uncontrolled logging, 
and grazing have contributed greatly to forest loss, 
while natural events such as typhoons also have 
detrimental effects (Oluwajuwon et al., 2025). 
Agricultural expansion in the Philippines has 
contributed to forest conversion and environmental 
degradation, particularly when farming extends into 
upland areas with poor soil conditions (Kummer & 
Sham, 2023). Agriculture has also been identified as a 
major source of water pollution through animal 
farming and nutrient runoff (Felipe, 2025). These 
show the need for more sustainable agricultural 
practices and better management of natural resources 
in the Philippines. 

Environmental problems such as climate 
change, deforestation, marine pollution, and 
biodiversity decline continue to threaten ecosystems 
and human well-being. AI and machine learning are 
increasingly being used to better understand and 
predict these environmental changes, including rising 
temperatures, more frequent extreme weather events, 
and sea-level rise, which can place coastal 
communities and ecosystems at greater risk (Alotaibi 
& Nassif, 2024; Zhang et al., 2025). For 
environmental monitoring, machine learning methods 
can generally be grouped into supervised, 
unsupervised, and reinforcement learning. Supervised 
learning uses datasets where the expected output is 
already identified, allowing the model to learn how to 
make predictions or classifications from the available 
information. This method can be useful for 
applications such as estimating air quality and 
identifying vegetation types from satellite images. 
Common supervised learning techniques include 
decision trees, support vector machines, and neural 
networks (Omar et al., 2024; Omar et al., 2023). 

AI and machine learning have been applied 
in environmental monitoring to improve soil mapping, 
land-cover classification, flood prediction, remote 
sensing, air quality monitoring, and pollution 
assessment. For soil and land management, AI can 
combine GIS, expert knowledge, and fuzzy logic to 
produce more detailed and accurate soil maps, 
supporting sustainable agriculture and land-use 
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planning (El Behairy et al., 2023). Support vector 
machines have also been used to improve land-cover 
classification from remote sensing data, which can 
help track environmental changes (Tariq et al., 2023). 
For disaster management, hybrid AI models have 
improved flood susceptibility mapping and prediction, 
supporting risk reduction and resource planning (Liu 
et al., 2025). AI-based remote sensing models have 
further been developed to detect changes in land cover, 
including possible applications in deforestation and 
land-use monitoring (Gu & Zeng, 2023). 

However, there is a notable scarcity in the 
Philippine literature about the application of AI in the 
protection and preservation of natural resources, 
despite the increasing availability of AI technologies 
and their potential in environmental monitoring, 
biodiversity conservation, agriculture, disaster 
prediction, pollution assessment, and natural resource 
management. 

AI has strong potential to improve crop 
production, resource management, and agricultural 
operations in the Philippines. However, Doria et al. 
(2024) emphasized that its wider use is limited by the 
digital divide, high technology costs, limited farmer 
training, weak policies, and growing cybersecurity 
risks. The Philippines needs better rural digital 
infrastructure, affordable and locally appropriate AI 
tools, farmer training, clear ethical and data privacy 
guidelines, and stronger cybersecurity measures to 
make AI more useful in agriculture.  

There is also technology and research gap 
across Philippine agricultural regions. For example, 
about 69.23% of agricultural innovations were focused 
on Luzon, while only 2.56% covered the Visayas and 
10.25% focused on Mindanao. This uneven 
distribution suggests that access to agricultural 
technologies, research, and innovation may be 
concentrated in Luzon, leaving other major 
agricultural areas less represented and potentially less 
able to benefit from emerging technologies (Quimba, 
2021; Estigoy et al., 2022). 

This study was inspired by the fact that, 
despite foreign countries and other countries in 
Southeast Asia integrating AI into the protection and 
preservation of natural resources, there remains a need 
to examine how such technologies may be understood, 
adapted, and potentially applied within the Philippine 
context. The Zamboanga Peninsula is an important 
agricultural and marine region in the Philippines, with 
communities that depend heavily on farming, 
fisheries, forestry, and other natural resources for their 
livelihoods (Moreno & Sulasula, 2024). This makes 
the region a relevant setting for examining how AI can 
support environmental monitoring, sustainable 
agriculture, biodiversity conservation, marine 
resource management, and natural resource protection.   

The study therefore contributes to the 
Philippine research body by exploring the perspectives 
of AI experts and sustainability advocates on the 
possible applications of AI for environmental 
protection and natural resource management. It may 
provide initial information that can be the basis for 
future research, academic initiatives, policy 
development, and the design of localized mechanisms 
for responsible AI use in environmental sustainability. 
 
Methodology 
Research Design 
 Qualitative exploration was conducted to 
identify potential use of AI technology in the 
protection of natural resources and environmental 
settings in the Philippines. Exploratory research aims 
to develop an initial understanding of emerging 
phenomena, particularly when existing knowledge is 
limited or is relatively new (Satpati & Haldar, 2025). 
In this study, this method was expected to contribute 
to environmental protection, resource conservation, 
biodiversity monitoring, environmental education, and 
sustainable management practices in the Philippines. 
It also sought to examine the perceived opportunities, 
challenges, and conditions that may influence the 
adoption of AI in environmental initiatives. 
 
Participants 
 There were 18 participants from Zamboanga 
Peninsula, Philippines who responded to the request 
for interview. They were selected based on criteria: (1) 
AI experts (computer scientists/ information 
technology expert), (2) sustainability advocate 
(environment, agriculture, biodiversity, researchers), 
(3) actual experience in the use, development, or 
application of AI technology; (4) with knowledge of 
environmental issues and natural resource protection; 
(5) individuals who had experience in research, 
projects, programs, or initiatives related to technology 
and sustainability; (6) willing to provide perspectives 
on the opportunities and limitations of AI in 
environmental protection; and (7) individuals who 
were willing and available to participate in the 
interview. Purposive sampling ensured that the 
participants could provide informative and useful 
knowledge on the potential applications, 
opportunities, and limitations of AI in environmental 
protection (Ryan, 2026). 
 
Instrumentation 
 This study used a semi-structured interview 
guide to gather important narratives from the 
participants. A semi-structured interview guide is 
designed to provide a consistent set of key questions 
while allowing flexibility to explore participants’ 
experiences, insights, and perspectives in greater 
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depth (Maher & Bedwei-Majdoub, 2025). Table 1 
presents the final interview guide used in this study. 
 
Table 1. Guide questions asked during the interview 
sessions with the participants 

Objective Interview 
Question 

Description 

To explore 
perspectives on 
the potential use 
of AI 
technology in 
protecting 
natural 
resources and 
addressing 
environmental 
concerns in the 
Philippines 

How do you 
perceive the 
potential role of 
AI technology in 
protecting 
natural resources 
and addressing 
environmental 
concerns in the 
Philippines? 

Explore 
participants’ 
views on 
possible roles, 
applications, and 
contributions of 
AI to 
environmental 
protection and 
natural resource 
management. 

 What areas of 
environmental 
protection or 
natural resource 
management 
could potentially 
benefit from the 
use of AI 
technology? 

Explore possible 
applications of 
AI in areas such 
as biodiversity 
conservation, 
environmental 
monitoring, 
agriculture, 
forestry, marine 
resources, 
disaster 
management, 
pollution control, 
and resource 
assessment, 
without 
presuming that 
AI is currently 
being used or is 
beneficial in 
these areas. 

 What factors 
should be 
considered when 
using AI 
technology for 
environmental 
protection and 
natural resource 
management? 

Explore 
participants’ 
perspectives on 
the conditions, 
requirements, 
opportunities, 
limitations, 
ethical 
considerations, 
risks, resources, 
expertise, and 
other factors that 
may influence 
the use of AI in 
environmental 
contexts. 

 
Data Collection 
 Data collection was carried out in an 
organized way while following the study procedures 
and ethical guidelines. Before the interviews, potential 

participants were contacted through email or 
Messenger. The researchers explained the purpose, 
scope, and process of the study and informed them that 
participation was voluntary. They were also assured 
that their personal information and responses would be 
kept confidential. Before the interview, each 
participant signed an informed consent form. 

The interviews were conducted through 
phone calls or Messenger, depending on what was 
more convenient for the participants. Each interview 
lasted around 45 to 60 minutes and followed the 
prepared interview questions. Follow-up questions 
were asked when needed to clarify responses or allow 
participants to explain their ideas further. This gave 
them the opportunity to freely share their views, 
experiences, and suggestions. With the participants’ 
permission, the interviews were audio-recorded to 
ensure that their responses were properly documented. 
The researchers also took field notes to record 
important observations and other relevant details 
during the interviews. 
 
Data Analysis 
 Important themes were identified by applying 
reflexive thematic analysis (Braun et al., 2023). The 
recorded interviews were transcribed word for word 
then restructured to show emphasis on the meaning. 
The researcher read the transcripts several times to 
become familiar with the participants’ responses. 
Relevant ideas and statements were highlighted, 
coded, and grouped according to similarities, narrative 
patterns, and the meaning. These codes were then 
reviewed and organized into broader themes that 
reflected the generalized views and experiences from 
the participants. With reflexivity, the researcher also 
considered personal perspectives, experiences, and 
professional background, as these could influence how 
the responses were understood and interpreted 
(Agarwal, 2025). This approach helped keep the 
findings grounded in the participants’ actual responses 
while presenting and interpreting the findings in a 
clear and meaningful way. 
 
Results 
 Qualitative exploration was used to identify 
opportunities for using AI in protecting natural 
resources, addressing environmental concerns, 
supporting biodiversity conservation, improving 
environmental monitoring, and promoting sustainable 
resource management in the Philippines. The 
narratives from one-on-one interviews were coded and 
grouped into larger categories and themes based on 
recurring ideas, shared experiences, perceived 
opportunities, and relevant perspectives related to the 
potential use of AI in environmental protection and 
natural resource management.  
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Theme 1: Teaching the responsible and ethical use of 
AI 
 Participants believed that an important aspect 
of using AI in the protection of natural resources is 
teaching responsible and ethical use. They suggested 
that students should develop good judgment and not 
depend entirely on AI-generated information. They 
also pointed to the need for students to understand 
possible issues such as false information, privacy 
concerns, and improper use of AI. This would help 
students use AI more carefully, question the 
information it provides, and consider the possible 
effects of their decisions on people and the 
environment. 

“We need to teach students that AI is 
a tool, and they are still responsible 
for the decisions they make using 
it.” 
“There should be lessons about 
privacy, misinformation, 
plagiarism, and other risks that may 
come with using AI.” 
“Students need to know that they 
cannot simply trust everything AI 
provides. They still have to check 
and verify the information.” 
“Ethics should be discussed 
alongside AI skills so students 
understand both its benefits and 
possible problems.” 

 
Theme 2: Strengthen AI education in the grassroots 
 The participants emphasized that AI 
education should reach communities outside formal 
school settings. They recognized that many people 
who depend on farming, fishing, forests, and other 
natural resources may have limited access to AI-
related learning. Providing AI education at the 
community level could help people have stronger 
understanding about how technology may support 
their daily activities and help solve environmental 
concerns. This could also make AI more inclusive by 
giving local communities a greater opportunity to take 
part in technology-based efforts to protect and manage 
natural resources. 

“AI education should not be limited 
to students in cities or well-
equipped schools.” 
“People in local communities 
should also have a chance to learn 
about AI and how it can be useful.” 
“We need to bring AI learning closer 
to communities, especially those 
that depend on natural resources.” 

“If we want AI to help protect the 
environment, the communities 
directly involved in natural 
resources should also be included.” 

 
Theme 3: Integrate AI into the mainstream curriculum 
 Participants pointed out that schools may be 
falling behind the rapid growth of AI. They saw the 
need for schools to provide clearer directions on how 
AI should be used in learning and to give students a 
broader understanding of the technology. Integrating 
AI across subjects may also help students understand 
its value and prepare them for situations where AI is 
likely to become part of their studies, work, and daily 
lives.  

“Our curriculum needs to catch up 
because AI is already becoming part 
of everyday life.” 
“Schools need clear guidelines on 
what students can and cannot do 
with AI.” 
“AI education should cover more 
than just ChatGPT or other 
generative AI tools.” 
“Students should learn the basic 
ideas behind AI and how different 
AI technologies are used.” 
“AI should be introduced across 
different subjects so students can 
see how it can be used in real 
situations.” 

 
Theme 4: Teach AI with environment subjects  
 Participants saw value in connecting AI 
learning with environmental topics because it could 
give students more practical experiences. Instead of 
learning AI only as a technical subject, students could 
apply it to real environmental concerns and work with 
actual data. They also viewed AI as a possible tool for 
developing solutions, such as identifying 
environmental changes, improving agricultural 
practices, and helping predict or respond to disasters. 
This strategy could help students understand both the 
technical side of AI and its possible contribution to 
environmental protection. 

“AI becomes more meaningful 
when students can use it to 
understand actual environmental 
problems.” 
“AI can help students explore 
environmental data and better 
understand what is happening 
around them.” 
“Schools may teach students how to 
build their own AI models that 
might be applicable to solving 
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environmental problems and predict 
disasters.” 
“Students can learn how AI is used 
to monitor forests, detect illegal 
activities, or track changes in land 
cover.” 
“Agriculture students can use AI to 
study crop health, soil conditions, 
pests, and possible farming 
problems.” 

 
Theme 5: Develop AI skills with decision-making 
 There is also a need to build decision-making 
skills alongside AI skills. Participants emphasized that 
learning AI should also involve developing the ability 
to think carefully and make sound decisions. People 
therefore need to learn how to examine AI-generated 
information, consider whether it is reliable and useful, 
and connect it with the situation they are dealing with. 
Environmental activities could help build these skills 
by allowing students to work with issues such as 
flooding, pollution, farming, biodiversity, and waste 
management. This could help them become more 
confident in using AI while still relying on their own 
judgment when choosing appropriate actions. 

“I think, aside from teaching AI 
technicalities, we also need to teach 
students how to decide based on the 
data that they have.” 
“AI is useless if the user doesn’t 
have effective decision-making 
skills.” 
“AI can give suggestions, but 
people still need to decide what 
information is useful and what 
action to take.” 
“People can practice using AI to 
examine data about flooding, crop 
conditions, pollution, or 
biodiversity and then decide what 
response would be most suitable.” 
“Learners can be given real 
situations, such as choosing the best 
way to reduce waste or protect a 
local ecosystem and use AI as one 
source of information.” 

 
Theme 6: Use AI directly for environmental 
monitoring 

Participants viewed direct use of AI as a 
mechanism to help students and communities become 
more involved in environmental monitoring. They saw 
opportunities for technology to make it easier to 
observe changes, identify possible problems, and 
gather useful information from different sources. This 
could be especially helpful in areas such as farming 

and natural resource management, where regular 
monitoring can support better planning and timely 
action.  

“We can use cameras, sensors, or 
drones together with AI to observe 
environmental changes.” 
“We can use AI to monitor crop 
growth and identify possible 
problems early.” 
“AI can help communities monitor 
their natural resources without 
relying only on manual 
observation.” 
“We can use AI to detect possible 
environmental problems and 
provide information that can guide 
further action.” 
“Some students have already used 
AI to monitor crop yields and 
provide suggestions on which crops 
could be planted in the next growing 
cycle.” 

 
Theme 7: Encourage support from key stakeholders 

Participants recognized that the use of AI for 
environmental protection would require cooperation 
from different sectors. Schools may not have all the 
technology, funding, expertise, or training needed to 
develop and maintain AI-based activities on their own. 
Working with government agencies, businesses, 
environmental groups, and local communities could 
provide students with better learning opportunities and 
expose them to actual environmental applications of 
AI. They also noted that long-term support is 
important because successful AI initiatives need 
continuous training, technical assistance, equipment 
maintenance, and guidance. 

“Even if we want to use AI in 
environmental monitoring, we still 
need the support of the government, 
schools, organizations, and 
businesses.” 
“Schools need support from 
different organizations so they can 
access better technology and 
learning resources.” 
“Students can learn more when they 
are given opportunities to work with 
people and organizations that are 
already using AI in the field.” 
“Environmental organizations can 
help schools identify real problems 
where AI can be useful.” 
“Partnerships between schools, 
government agencies, businesses, 
and communities can make AI 
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projects more practical and 
sustainable.” 
“Support should not stop after 
providing equipment; there should 
also be training, maintenance, and 
continued guidance.” 

 
Discussion 
 The increasing use of AI creates 
opportunities to support environmental protection and 
sustainable natural resource management. However, 
realizing these opportunities requires people to have 
the knowledge, skills, critical thinking, and ethical 
awareness needed to apply AI appropriately to local 
environmental needs. Hence, this study explored how 
AI technology could help in the protection of natural 
resources in the Philippines. 
 AI experts and sustainability advocates in 
this study emphasized that AI education should 
include responsible and ethical use, particularly when 
AI is applied to environmental concerns. In van 
Uffelen et al. (2024), environmental concerns have 
received less attention in AI ethics compared with 
issues such as privacy, transparency, safety, and bias. 
They proposed viewing AI ethics from an 
environmental justice perspective, considering not 
only people but also animals and ecosystems. They 
identified justice, systematic justice, and recognition 
as important principles for assessing and designing AI 
systems in ways that address their ecological impacts. 
 AI ethics can be thought through teaching 
students how to use AI effectively while keeping 
sustainability in mind. For example, students can be 
encouraged to consider the energy and resources used 
by AI tools, avoid unnecessary or excessive AI use, 
and choose applications that provide real value. They 
can also learn to think about how AI-based decisions 
may affect people, animals, and the environment. 
Participants emphasized that these important aspects 
were still limited in the mainstream curriculum, 
making it more difficult to prepare students for the 
responsible use of AI in environmental protection. 
 With student-centered learning opportunities, 
studies suggested that AI allows students to explore 
real-world problems, work with actual data, develop 
solutions, and take a more active role in their learning. 
A study proposed the Generative AI-Enabled 
Sustainable Education (GAISE) framework showed 
how AI could be integrated into curriculum 
development, teaching, assessment, and teacher 
training to strengthen sustainability knowledge and 
learning (Baskara, 2024). In this framework, 
generative AI can support sustainable education 
through four key functions: creating relevant and 
updated learning materials, personalizing learning 
experiences, supporting interactive knowledge 

construction, and encouraging reflection and changes 
in perspective about sustainability (Baskara, 2024).  
 Building on this framework, AI integration 
for teaching sustainability requires hands-on, 
problem-based learning where students use AI to 
investigate and respond to actual environmental 
concerns in their communities. For example, students 
may be asked to identify local problems such as 
flooding, improper waste disposal, declining crop 
production, water pollution, or loss of biodiversity. 
They can then gather relevant local data, organize and 
analyze the information, and develop an AI model to 
identify patterns, make predictions, or explore 
possible solutions. This can help students develop AI 
and data skills while also strengthening critical 
thinking, problem-solving, environmental awareness, 
and decision-making. Importantly, students can also 
be asked to evaluate the limitations and possible risks 
of their models, ensuring that AI supports their 
judgment. 
 Furthermore, there is also a need to expand 
AI education to communities, especially those that 
directly depend on natural resources for their 
livelihoods and daily activities. Farmers, fisherfolk, 
local environmental groups, and other community 
members can be introduced to AI applications that 
may help them monitor crops, identify environmental 
changes, manage resources, or respond to local 
environmental problems. In dairy farming, AI systems 
can help detect lameness in cattle, which may improve 
animal welfare and farm efficiency (Siachos et al., 
2024). AI is also being used to improve tractor 
movement and path tracking, making farm operations 
more precise (Miao et al., 2022). In livestock 
production, AI and machine learning are being applied 
to estimate animal weight through cameras, detect 
health problems earlier, and monitor pastures using 
drones (Raj & Prahadeeswaran, 2025). However, these 
applications remain uncommon in the Philippines and 
are mostly used by organizations with sufficient 
resources and technical capacity due to cybersecurity 
concerns and the lack of a comprehensive national 
strategy (Doria et al., 2024). 
 AI adoption for protecting the natural 
resources in the Philippines is still limited. Participants 
believed that maximizing AI requires strong support 
from government agencies, educational institutions, 
private organizations, technology providers, and local 
communities. Such support may include funding, 
access to appropriate technologies, training, technical 
assistance, clear policies, and long-term programs that 
can help ensure that AI applications are properly 
developed, implemented, and sustained (Doria et al., 
2024). This study emphasized the need for a localized 
AI framework that can guide the responsible and 
sustainable use of AI in natural resource protection 
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while strengthening partnerships among schools, 
government agencies, organizations, businesses, and 
local communities. 
 

Conclusion 
 This paper explored how AI adoption could 
help in protecting the Philippine natural resources, 
especially in Zamboanga Peninsula region. Themes 
focused on 6 components of AI integration: (1) 
teaching AI skills and ethical use, (2) effective 
decision-making, (3) integrate AI into the mainstream 
curriculum, (4) allow learners to implement their 
ideas, (5) teach AI to local communities, and (6) 
encourage partnerships.  
 AI education should become an important 
part of environmental and sustainability education, 
instead of it being a technical skill only learned by 
some. Learners need to develop responsible AI use, 
critical thinking, informed decision-making, and 
awareness of the effects of AI on people and the 
environment. This calls for stronger curriculum 
content on AI ethics, sustainability, and environmental 
applications, as well as broader coverage of AI 
technologies. Integrating AI into environmental 
learning can strengthen students’ technical knowledge 
while also developing critical thinking, problem-
solving, decision-making, and environmental 
awareness. At the same time, learners need to 
understand the limitations of AI and remain 
responsible for evaluating and interpreting its outputs. 

Learning AI should be made more accessible 
beyond well-equipped schools and urban areas. 
Community-based education and training can help 
reduce unequal access to technology and strengthen 
the participation of local communities in technology-
supported environmental protection. Educational 
institutions may need support in terms of technology, 
funding, expertise, training, policies, and technical 
assistance. Stronger partnerships among government 
agencies, schools, businesses, organizations, and 
communities can help make AI initiatives more 
accessible, relevant, and sustainable. 

On top of these, there is a need for a localized 
and sustainable framework for AI and natural resource 
protection in the Philippines. Such a framework 
should provide guidance on responsible AI use, 
curriculum integration, community education, 
environmental applications, capacity building, data 
management, and stakeholder collaboration. It should 
also consider the environmental impacts of AI itself.  
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