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1. INTRODUCTION

Natural resource management is crucial in maintaining environmental sustainability and ensuring the
availability of resources for future generations [1]. According to a United Nations report, global demand
for natural resources has tripled in the last 50 years, with consumption of fossil fuels, minerals and biomass
reaching more than 92 billion tons in 2017 [2]. Rapid population growth and industrialization increasingly put
pressure on ecosystems, demanding more efficient and sustainable management methods [3]. In this context,
technology plays a vital role in mitigating negative impacts and maximizing the use of available resources [4].

Artificial Intelligence (AI) has emerged as a tool with great potential in various sectors, including
natural resource management [5]. Al offers the ability to efficiently analyze large amounts of data and provide
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insights that can improve the efficiency and effectiveness of natural resource management [6]. For example,
research showed that Al-based prediction models can improve the accuracy of water availability predictions,
which is very important for planning and managing water resources in drought-prone areas [7]. Additionally,
Johnson and Wang discovered that machine learning algorithms can be used to optimize the distribution of
energy from renewable sources, such as solar and wind power, thereby increasing the efficiency and stability
of energy systems [8].

This research aims to evaluate the role of Al in improving natural resource management through
quantitative analysis using SmartPLS [9]. SmartPLS was chosen because it can handle complex models with
many latent variables and indicators [10]. Additionally, SmartPLS allows researchers to test relationships
between variables and build robust predictive models [11]. This research is expected to significantly contribute
to understanding how Al technology can be integrated into more efficient and sustainable natural resource
management practices [12].

1.1. Literature Review
1.1.1. Previous Studies on the Use of AI in Natural Resource Management

The use of Al in natural resource management has become a rapidly growing research topic in recent
years [13]. These studies show that Al has great potential in enhancing the efficiency of natural resource
management [14]. For example, developed an AI model for predicting water availability, aiding in water
management decision-making in drought-prone areas [15]. Additionally, Johnson and Wang demonstrated that
machine learning algorithms can be used to optimize the distribution of energy from renewable sources such as
solar and wind, thereby increasing the efficiency and stability of energy systems [16].

Another study revealed that Al can be used for forest monitoring and early detection of wildfires,
which is crucial for natural resource conservation [17]. Lee and Park highlighted the use of Al in waste
management, where intelligent algorithms assist in sorting and recycling waste more efficiently [18]. These
studies indicate that integrating Al into natural resource management improves efficiency and helps achieve
sustainability goals [19].

1.1.2. Theories and Basic Concepts of SmartPLS and its Application in Quantitative Research

SmartPLS (Partial Least Squares Structural Equation Modeling) is a statistical tool for analyzing
complex structural models with many latent variables [20]. explain that SmartPLS effectively addresses mul-
ticollinearity issues and handles data with non-normal distributions [21]. PLS-SEM tests the relationships
between variables in predictive models and explains variance in dependent variables [22].

SmartPLS allows researchers to build robust theoretical models and test hypotheses simultaneously
[23]. This technique is beneficial in quantitative research, where complex models with many indicators and
latent constructs must be analyzed [24]. SmartPLS also provides more accurate parameter estimates than
conventional SEM methods when the sample size is small, or the data does not follow a normal distribution
[25].

1.1.3. Research Gap Addressed by This Study

Although many studies have explored the use of Al in various aspects of natural resource manage-
ment, there still needs to be more in the literature [26]. One of these is the need for more research combining
quantitative analysis using SmartPLS to evaluate the impact of Al on the efficiency of natural resource manage-
ment [27]. This study aims to fill this gap by comprehensively analyzing how Al can enhance natural resource
management and testing the proposed theoretical model using SmartPLS [28].

Additionally, this research will explore new aspects of Al usage that have yet to be widely discussed in
previous literature, such as integrating Al technology into renewable energy management systems and its im-
pact on operational efficiency [29]. Thus, this study contributes to the existing literature and provides practical
insights for stakeholders in natural resource management [30].

2. THE COMPREHENSIVE THEORETICAL BASIS
2.1. Research Design

This study employs a quantitative approach using Partial Least Squares Structural Equation Modeling
(PLS-SEM) implemented with SmartPLS [31]. This approach is chosen for its ability to handle complex
models with numerous latent variables and indicators, as well as its capability to test the relationships between
variables in predictive models [32].
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2.2. Population and Sample

The population for this study includes professionals and practitioners working in the field of natural
resource management and Al technology in Indonesia [33]. The sample selection criteria include individuals
with a minimum of two years of experience in the field [34]. The sampling method used is purposive sampling,
where samples are selected based on specific considerations aligned with the study’s objectives [35].

The targeted sample size for this study is 200 respondents [36]. This number is chosen to ensure the
reliability and validity of the PLS-SEM analysis. [37] regarding the minimum sample size for SEM analysis
[38].

2.3. Data Collection

Data is collected through a specially designed questionnaire for this study [39]. The data collection
instrument is a closed-ended questionnaire with a 5-point Likert scale, where 1 indicates “strongly disagree”
and 5 indicates “’strongly agree.” The questionnaire comprises several sections that measure the study variables,
including the use of Al, efficiency in natural resource management, and factors influencing the relationships
between variables [40].

The data collection procedure is conducted online through a survey platform, where respondents are
provided with a link to complete the questionnaire. Data collection is conducted over two months to achieve
the targeted number of respondents [41].

2.4. Research Model
The research model consists of several independent variables, dependent variables, and the relation-
ships between these variables to be tested using SmartPLS [42]. The independent variables in this study include:

1. Use of AI (X1): Measures the extent to which Al technology is used in natural resource management.

2. Technology Competence (X2): Measures the technical competence of individuals in using Al technology.
The dependent variable in this study is:

1. Efficiency of Natural Resource Management (Y 1): Measures the level of efficiency in managing natural
resources using Al technology.

The relationships between variables to be tested in this study’s model include:

1. Use of AI (X1): Measures the extent to which Al technology is used in natural resource management.
2. Technology Competence (X2): Measures the technical competence of individuals in using Al technology.
Figure 1. in the document illustrates the conceptual framework for the study, showing the relationships

between the independent variables and the dependent variable being investigated. The research model includes
the following variables:

1. Use of AI (X1): This variable measures the extent to which Al technology is utilized in natural resource
management practices.

2. Technological Competence (X2): This variable assesses the level of technical skill and proficiency in
using Al technology among the respondents.

3. Efficiency of Natural Resource Management (Y1): This is the dependent variable that measures the
overall efficiency in managing natural resources as a result of using Al technology.

The arrows in the model indicate hypothesized positive influences:

1. The use of AI (X1) is hypothesized to have a positive impact on the efficiency of natural resource man-
agement (Y1).

2. Technological competence (X2) is also hypothesized to have a positive impact on the efficiency of natural
resource management (Y1).

Data analysis is conducted using SmartPLS to test the validity and reliability of the measurement
instruments, as well as to examine the structural model and relationships between variables.
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Technology Competence

Use of Al (X1)

Efficiency of Natural Resource Management (Y1)

Figure 1. Research Model: Relationships Between Variables

3.  RESULT AND DISCUSSION
3.1. Descriptive Statistics

Descriptive analysis was carried out to understand the characteristics of the data collected. Of the 200
respondents, most had more than five years of work experience in the field of natural resource management and
Al technology. The average score for the variable “Use of AI” (X1) is 4.2, indicating that most respondents
agree that Al technology is widely used in their natural resource management. The variable “Technological
Competence” (X2) has an average score of 4.0, indicating a high level of competence among the respondents.
The dependent variable ”Natural Resource Management Efficiency” (Y1) has an average score of 4.3, indicat-
ing high efficiency in natural resource management.

3.2. Measurement Model Analysis

Convergent and discriminant validity were tested using SmartPLS. All constructs show factor load-
ing values above 0.7, which indicates good convergent validity. AVE (Average Variance Extracted) for all
constructs also exceeds the limit value of 0.5, indicating that more than 50% of the indicator variance can
be explained by the constructs. The reliability test shows Composite Reliability (CR) and Cronbach’s Alpha
values above 0.7, which indicates high internal reliability.

3.3. Structural Model Analysis

Structural model analysis was carried out to test the relationships between the variables hypothesized
in this research. The results of the analysis show that all hypothesized relationships are significant at the 0.05
level.

1. The use of AI (X1) has a positive and significant influence on Natural Resource Management Efficiency
(Y1) with a path coefficient () of 0.45 and a t-value of 6.78.

2. Technological Competency (X2) also has a positive and significant influence on Natural Resource Man-
agement Efficiency (Y1) with a path coefficient () of 0.38 and a t-value of 5.34.

3.4. Hypothesis Testing
The hypotheses tested in this research are:
1. The use of Al (X1) has a positive influence on Natural Resource Management Efficiency (Y1).

2. Technological Competency (X2) has a positive influence on Natural Resource Management Efficiency
Y1).
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Based on the results of the structural model analysis, the second hypothesis is accepted. This shows
that the use of Al and technological competence significantly increases efficiency in natural resource manage-
ment.

3.5. Discussion of Results

The results of this research show that Al technology plays an important role in improving the efficiency
of natural resource management. This is in line with previous findings. and Johnson and Wang who show that
Al can improve water availability predictions and energy distribution optimization. Technological competency
was also found to be a key factor in maximizing the benefits of Al implementation. These findings underscore
the importance of training and developing technological competencies for professionals in this field.

3.6. Discussion

Descriptive analysis was carried out to understand the characteristics of the data collected. Of the
200 respondents, most had more than five years of work experience in natural resource management and Al
technology. The average score for the variable "Use of AI” (X1) is 4.2, indicating that most respondents agree
that Al technology is widely used in their natural resource management. The variable “Technological Compe-
tence” (X2) has an average score of 4.0, indicating a high level of competence among the respondents. The
dependent variable, “Natural Resource Management Efficiency” (Y1), has an average score of 4.3, indicating
high efficiency in natural resource management.

Convergent and discriminant validity were tested using SmartPLS. All constructs show factor loading
values above 0.7, which indicates good convergent validity. AVE (Average Variance Extracted) for all con-
structs also exceeds the limit value of 0.5, indicating that the constructs can explain more than 50% of the
indicator variance. The reliability test shows Composite Reliability (CR) and Cronbach’s Alpha values above
0.7, which indicates high internal reliability.

Structural model analysis was conducted to test the relationships between the variables hypothesized
in this research. The analysis results show that all hypothesized relationships are significant at the 0.05 level.
The use of AI (X1) has a positive and significant influence on Natural Resource Management Efficiency (Y1),
with a path coefficient (3) of 0.45 and a t-value of 6.78. Technological Competency (X2) also has a positive
and significant influence on Natural Resource Management Efficiency (Y1) with a path coefficient (3) of 0.38
and a t-value of 5.34.

The hypotheses tested in this research are: The use of Al (X1) positively influences Natural Resource
Management Efficiency (Y1). Technological Competency (X2) positively influences Natural Resource Man-
agement Efficiency (Y1). Based on the structural model analysis results, both hypotheses are accepted. This
shows that using Al and technological competence significantly increases efficiency in natural resource man-
agement.

This research shows that Al technology is vital in improving the efficiency of natural resource man-
agement. This is in line with previous findings. and Johnson and Wang, who show that Al can improve water
availability predictions and energy distribution optimization. Technological competency was also a critical fac-
tor in maximizing the benefits of Al implementation. These findings underscore the importance of training and
developing technological competencies for professionals in this field.

4. CONCLUSION

This study illuminates the potential of Artificial Intelligence (AI) technology to revolutionize natu-
ral resource management. Through rigorous quantitative analysis using SmartPLS, we found that AI, when
harnessed effectively, can significantly enhance the efficiency of natural resource management. This discov-
ery holds promise for the future, inspiring a sense of optimism and hope for the potential of Al in our field.
Furthermore, our research underscores the crucial role of technological competence in amplifying the positive
effects of Al use.

These findings support existing literature on the benefits of Al in various aspects of natural resource
management, including water availability prediction and energy distribution optimization. This study highlights
the importance of investing in Al technology and developing technological competence among natural resource
management professionals to achieve higher efficiency.

The practical implications of this study are significant. It is a call to action for organizations to con-
sider adopting Al technology and implementing effective training programs to enhance employees’ technolog-
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ical competence. This not only enhances the efficiency of natural resource management but also empowers
professionals to stay ahead in their field. Theoretically, this research deepens our understanding of the rela-
tionship between technology and operational efficiency, providing a robust framework for further research in
various contexts.

Despite providing valuable insights, this study has limitations, such as geographical constraints and
the research approach used. Therefore, future research is recommended to explore the use of Al in natural
resource management across different countries and contexts and to use qualitative approaches for a deeper
understanding.

Overall, this study demonstrates that Al and technological competence play a crucial role in enhancing
the efficiency of natural resource management, and investments in these areas can bring significant benefits to
organizations managing natural resources.

REFERENCES

[1] T. Hariguna, Y. Durachman, M. Yusup, and S. Millah, “Blockchain technology transformation in advanc-
ing future change,” Blockchain Frontier Technology, vol. 1, no. 01, pp. 13-20, 2021.

[2] H. Haryani, S. M. Wahid, A. Fitriani et al., “Analisa peluang penerapan teknologi blockchain dan gam-
ifikasi pada pendidikan,” Jurnal MENTARI: Manajemen, Pendidikan dan Teknologi Informasi, vol. 1,
no. 2, pp. 163-174, 2023.

[31 A. H. Arribathi, D. Supriyanti, E. Astriyani, and A. Rizky, “Peran teknologi informasi dalam pendidikan
agama islam untuk menghadapi tantangan di era global dan generasi z,” Alfabet Jurnal Wawasan Agama
Risalah Islamiah, Teknologi Dan Sosial, vol. 1, no. 1, pp. 55-64, 2021.

[4] U. Rahardja, Y. P. Sanjaya, T. Ramadhan, E. A. Nabila, and A. Z. Nasution, “Revolutionizing tourism in
smart cities: Harnessing the power of cloud-based iot applications,” CORISINTA, vol. 1, no. 1, pp. 41-52,
2024.

[51 E.S.N. Aisyah, M. Hardini, B. Riadi et al., “Peran teknologi dalam pendidikan agama islam pada glob-
alisasi untuk kaum milenial (pelajar),” Alfabet Jurnal Wawasan Agama Risalah Islamiah, Teknologi dan
Sosial, vol. 1, no. 1, pp. 65-74, 2021.

[6] A.Leffia, S. A. Anjani, M. Hardini, S. V. Sihotang, and Q. Aini, “Corporate strategies to improve platform
economic performance: The role of technology, ethics, and investment management,” CORISINTA, vol. 1,
no. 1, pp. 16-25, 2024.

[71 A.G.Prawiyogi, A. S. Anwar et al., “Perkembangan internet of things (iot) pada sektor energi: Sistematik
literatur review,” Jurnal MENTARI: Manajemen, Pendidikan dan Teknologi Informasi, vol. 1, no. 2, pp.
187-197, 2023.

[8]1 H. Nusantoro, P. A. Sunarya, N. P. L. Santoso, and S. Maulana, “Generation smart education learning
process of blockchain-based in universities,” Blockchain Frontier Technology, vol. 1, no. 01, pp. 21-34,
2021.

[9] B. Rawat, S. Purnama et al., “Mysql database management system (dbms) on ftp site lapan bandung,”
International Journal of Cyber and IT Service Management, vol. 1, no. 2, pp. 173-179, 2021.

[10] N. Ramadhona, A. A. Putri, and D. S. S. Wuisan, “Students’ opinions of the use of quipper school as
an online learning platform for teaching english,” International Transactions on Education Technology,
vol. 1, no. 1, pp. 35-41, 2022.

[11] M. Wahyudi, V. Meilinda, and A. Khoirunisa, “The digital economy’s use of big data,” International
Transactions on Artificial Intelligence, vol. 1, no. 1, pp. 62-70, 2022.

[12] D. S. Wuisan and T. Handra, “Maximizing online marketing strategy with digital advertising,” Star-
tupreneur Business Digital (SABDA Journal), vol. 2, no. 1, pp. 22-30, 2023.

[13] D. Manongga, U. Rahardja, I. Sembiring, N. Lutfiani, and A. B. Yadila, “Dampak kecerdasan buatan bagi
pendidikan,” ADI Bisnis Digital Interdisiplin Jurnal, vol. 3, no. 2, pp. 110-124, 2022.

[14] D. A. Kurniawan and A. Z. Santoso, ‘“Pengelolaan sampah di daerah sepatan kabupaten tangerang,” ADI
Pengabdian Kepada Masyarakat, vol. 1, no. 1, pp. 31-36, 2020.

[15] R. M. Thamrin, E. P. Harahap, A. Khoirunisa, A. Faturahman, and K. Zelina, “Blockchain-based land
certificate management in indonesia,” ADI journal on recent innovation, vol. 2, no. 2, pp. 232-252, 2021.

[16] E. Guustaaf, U. Rahardja, Q. Aini, H. W. Maharani, and N. A. Santoso, “Blockchain-based education
project,” Aptisi Transactions on Management, vol. 5, no. 1, pp. 46-61, 2021.

International Transactions on Artificial Intelligence (ITALIC), Vol. 2, No. 2, 2024: 135-142



International Transactions on Artificial Intelligence (ITALIC) 0 141

[17] D. Bennet, S. A. Anjani, O. P. Daeli, D. Martono, and C. S. Bangun, “Predictive analysis of startup
ecosystems: Integration of technology acceptance models with random forest techniques,” CORISINTA,
vol. 1, no. 1, pp. 70-79, 2024.

[18] M. Kamil, Y. Muhtadi, B. M. Sentosa, and S. Millah, “Tindakan operasionalisasi pemahaman sains dan
teknologi terhadap islam,” Alfabet Jurnal Wawasan Agama Risalah Islamiah, Teknologi dan Sosial, vol. 1,
no. 1, pp. 16-25, 2021.

[19] D.S. S. Wuisan, T. Mariyanti et al., “Analisa peran triple helik dalam mengatasi tantangan pendidikan di
era industri 4.0,” Jurnal MENTARI: Manajemen, Pendidikan dan Teknologi Informasi, vol. 1, no. 2, pp.
123-132, 2023.

[20] R. Sivaraman, M.-H. Lin, M. I. C. Vargas, S. I. S. Al-Hawary, U. Rahardja, F. A. H. Al-Khafaji, E. V.
Golubtsova, and L. Li, “Multi-objective hybrid system development: To increase the performance of
diesel/photovoltaic/wind/battery system.” Mathematical Modelling of Engineering Problems, vol. 11,
no. 3, 2024.

[21] Q. Aini, D. Manongga, U. Rahardja, I. Sembiring, and Y.-M. Li, “Understanding behavioral intention to
use of air quality monitoring solutions with emphasis on technology readiness,” International Journal of
Human—Computer Interaction, pp. 1-21, 2024.

[22] R. Supriati, E. R. Dewi, D. Supriyanti, N. Azizah et al., “Implementation framework for merdeka belajar
kampus merdeka (mbkm) in higher education academic activities,” IAIC Transactions on Sustainable
Digital Innovation (ITSDI), vol. 3, no. 2, pp. 150-161, 2022.

[23] S. Sayyida, S. Hartini, S. Gunawan, and S. N. Husin, “The impact of the covid-19 pandemic on retail
consumer behavior,” Aptisi Transactions on Management, vol. 5, no. 1, pp. 79-88, 2021.

[24] U. Rahardja, “The economic impact of cryptocurrencies in indonesia,” ADI Journal on Recent Innovation,
vol. 4, no. 2, pp. 194-200, 2023.

[25] A. K. Yaniaja, H. Wahyudrajat, and V. T. Devana, ‘“Pengenalan model gamifikasi ke dalam e-learning
pada perguruan tinggi,” ADI Pengabdian Kepada Masyarakat, vol. 1, no. 1, pp. 22-30, 2020.

[26] A. Argani and W. Taraka, “Pemanfaatan teknologi blockchain untuk mengoptimalkan keamanan sertifikat
pada perguruan tinggi,” ADI Bisnis Digit. Interdisiplin J, vol. 1, no. 1, pp. 10-21, 2020.

[27] E. Sana, A. Fitriani, D. Soetarno, M. Yusuf ef al., “Analysis of user perceptions on interactive learning
platforms based on artificial intelligence,” CORISINTA, vol. 1, no. 1, pp. 26-32, 2024.

[28] L. K. Choi, N. Iftitah, and P. Angela, “Developing technopreneur skills to face future challenges,” IAIC
Transactions on Sustainable Digital Innovation (ITSDI), vol. 5, no. 2, pp. 127-135, 2024.

[29] D. Nugroho and P. Angela, “The impact of social media analytics on sme strategic decision making,” JAIC
Transactions on Sustainable Digital Innovation (ITSDI), vol. 5, no. 2, pp. 169-178, 2024.

[30] I. Amsyar, E. Christopher, A. Dithi, A. N. Khan, and S. Maulana, “The challenge of cryptocurrency in the
era of the digital revolution: A review of systematic literature,” Aptisi Transactions on Technopreneurship
(ATT), vol. 2, no. 2, pp. 153-159, 2020.

[31] H. Sulistiani, A. Yuliani, F. Hamidy et al., “Perancangan sistem informasi akuntansi upah lembur
karyawan menggunakan extreme programming,” Technomedia Journal, vol. 6, no. 1 Agustus, pp. 1-14,
2021.

[32] T. Alam, “Cloud computing and its role in the information technology,” IAIC Transactions on Sustainable
Digital Innovation (ITSDI), vol. 1, no. 2, pp. 108-115, 2020.

[33] E. N. Pratama, E. Suwarni, and M. A. Handayani, “The effect of job satisfaction and organizational
commitment on turnover intention with person organization fit as moderator variable,” Aptisi Transactions
on Management, vol. 6, no. 1, pp. 74-82, 2022.

[34] B. Rawat, N. Mehra, A. S. Bist, M. Yusup, and Y. P. A. Sanjaya, “Quantum computing and ai: Impacts &
possibilities,” ADI Journal on Recent Innovation, vol. 3, no. 2, pp. 202-207, 2022.

[35] R. Hardjosubroto, U. Rahardja, N. A. Santoso, and W. Yestina, “Penggalangan dana digital untuk yayasan
disabilitas melalui produk umkm di era 4.0,” ADI Pengabdian Kepada Masyarakat, vol. 1, no. 1, pp. 1-13,
2020.

[36] N.N. Halisa, “Peran manajemen sumber daya manusia” sistem rekrutmen, seleksi, kompetensi dan pelati-
han” terhadap keunggulan kompetitif: Literature review,” ADI Bisnis Digital Interdisiplin Jurnal, vol. 1,
no. 2 Desember, pp. 14-22, 2020.

[37] Z. Kedah, “Use of e-commerce in the world of business,” Startupreneur Business Digital (SABDA Jour-
nal), vol. 2, no. 1, pp. 51-60, 2023.

International Transactions on Artificial Intelligence (ITALIC), Vol. 2, No. 2, 2024: 135-142



142 a E-ISSN: 2963-1939 P-ISSN: 2963-6086

[38] A.S. Bist, V. Agarwal, Q. Aini, and N. Khofifah, “Managing digital transformation in marketing:” fusion
of traditional marketing and digital marketing”,” International Transactions on Artificial Intelligence,
vol. 1, no. 1, pp. 18-27, 2022.

[39] N. Lutfiani and L. Meria, “Utilization of big data in educational technology research,” International Trans-
actions on Education Technology, vol. 1, no. 1, pp. 73-83, 2022.

[40] W. Setyowati, R. Widayanti, and D. Supriyanti, “Implementation of e-business information system in
indonesia: Prospects and challenges,” International Journal of Cyber and IT Service Management, vol. 1,
no. 2, pp. 180-188, 2021.

[41] B. E. Sibarani, C. Anggreani, B. Artasya, and D. A. P. Harahap, “Unraveling the impact of self-efficacy,
computer anxiety, trait anxiety, and cognitive distortions on learning mind your own business: The student
perspective,” Aptisi Transactions on Technopreneurship (ATT), vol. 6, no. 1, pp. 29-40, 2024.

[42] H. Son, S. W. Baek, and J. W. Park, “Automated detection of container-based audio forgery using crowd-
sourcing for dataset building,” Aptisi Transactions on Technopreneurship (ATT), vol. 6, no. 1, pp. 119—
135, 2024.

International Transactions on Artificial Intelligence (ITALIC), Vol. 2, No. 2, 2024: 135-142


http://www.tcpdf.org

		https://abc.alphabetincubator.id
	2024-06-25T09:13:49+0700
	https://abc.alphabetincubator.id
	ITALIC Journal
	 • Document Hash | ABCX3SQWZ5WH2AC9EKRDING5QPPHV09RA7IFVYFHC0DLAJIPS4KH3IEPWARRTAXW 




