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Abstract. One of the key challenges faced by companies engaged in tourism,
particularly in the tour and travel sector, is minimizing the negative
environmental impact of technology. Addressing this issue enables companies to
enhance their sustainability performance. One proposed solution is the adoption
of innovative concepts, such as green information technology. Green information
technology involves the development of digital technologies in an
environmentally responsible manner to achieve sustainable performance. This
study aims to examine the impact of green information technology, focusing on
virtualization, power management, material recycling, and telecommuting
approaches, on the sustainability performance of tour and travel companies in
Bali Province. Data were collected through surveys of 50 managers working in
these companies and analyzed using Partial Least Squares Structural Equation
Modeling (PLS-SEM) regression with Smart PLS 3.21. The findings indicate that
green information technology, particularly digital technologies, positively affects
sustainability performance. These results have both theoretical and practical
implications for companies.
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1 Introduction

Environmental challenges such as climate change, pollution, and resource depletion
demand innovative solutions, particularly through the development of green technology
(Lu & Wang, 2023). Advancements in green technology are essential for reducing
environmental impacts and promoting sustainability (Chien et al., 2024). The
importance of this issue spans various sectors, from rural development to the shipping
industry, where regulatory pressures drive its adoption (Deru et al., 2023). Moreover,
green technology has improved financial performance and created a competitive
advantages by minimizing environmental damage and fostering green innovation
(Cheng & Ren, 2024). Aggarwal & Agarwala (2023) examined the impact of green
human resource practices on environmental performance, while Nguyen-Viet (2023)
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focused on green marketing for eco-friendly products. Lin et al. (2022) emphasized the
role of green technology in enhancing sustainability, economic performance, and
environmental impact. With the support of regulations, green innovation drives
improvements in sustainability (Demirel & Kesidou, 2019). Singh et al. (2022)
highlighted that green innovations in processes and products are crucial for improving
environmental performance and gaining stakeholder support. Xie et al. (2019) stressed
that green product development and innovation enhance financial performance, while
Lin et al. (2022) identified green technological innovation as a key driver of high-
quality economic development and environmental protection. They found a strong
relationship between regulatory pressure and the adoption of green technology in the
shipping industry, positively influencing financial performance. Previous research has
shown that green innovation is applied across various sectors, including the tour and
travel industry, focusing on green information technology (Cheng & Ren, 2024). This
approach aims to reduce the environmental impact of IT operations by designing,
operating, and managing technology products in an eco-friendly manner (Fekry Gamal,
2022). Green IT offers numerous benefits, including reducing emissions to
combat global warming, minimizing waste, lowering energy costs, raising
environmental awareness, improving corporate culture, and supporting sustainability
(Sarkis et al., 2013).

Based on these explanations, this research aims to analyze green information
technology through approaches such as virtualization, power management, material
recycling, and telecommuting, and their effects on sustainability performance in tour
and travel companies in Bali Province.

2 Literature Review and Hypothesis Development

2.1  Green Information Technology Towards Sustainability Performance

Sustainability performance extends beyond regulatory compliance by focusing on
minimizing environmental impacts (Chen et al., 2011). By analyzing and improving
processes, products, and resource utilization, companies can reduce their carbon
footprint and exceed legal requirements. Research shows that environmental
performance is influenced by the quality of green products, the adoption of green
processes, and the integration of environmental sustainability in business operations
(Chen et al., 2011; Hameed et al., 2020; Oliva et al., 2019). Green information
technology is positively associated with sustainability performance, leading to the
following hypothesis:

Hi: Green Information Technology has a positive influence on sustainability
performance.

2.2 Virtualization Approach Towards Sustainability Performance

Energy-efficient and eco-friendly data centers are gaining traction as organizations
focus on energy conservation and sustainability. Emerging technologies, especially
virtualization, help reduce energy consumption and costs in data centers (Katal et al.,
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2023; Sarkis et al., 2013). A proposed framework for Green IT offers insights into
various approaches and evaluates the roles of different functions, highlighting
operations as critical in greening data centers. Abdullah et al. (2023) emphasized the
importance of sustainable IT practices, including energy-efficient hardware,
virtualization, e-waste management, and paperless workflows. Research shows that
Green IT virtualization positively impacts sustainability performance, leading to the
following hypothesis:

Hia: Green IT virtualization has a positive influence on sustainability performance.

2.3  Power Management Towards Sustainability Performance

The impact of Green IT on energy savings remains a topic of debate, with questions
about whether IT increases or decreases overall energy consumption (Melville & Ross
2010; Mithas et al. 2010). While IT power usage doubled between 2000 and 2005, it
still accounted for less than 3% of total U.S. electricity consumption, contributing to
economic growth (Mithas et al., 2010). Research by Collard et al. (2005) indicated that
power consumption increased with computer and software usage but decreased with
the adoption of communication devices. Studies show that Green IT power
management positively impacts sustainability performance, leading to the following
hypothesis:

Hip: Green Information Technology management power has a positive influence on
sustainability performance.

2.4  Material Recycling and Sustainability Performance

Green IT has garnered significant attention for its role in minimizing environmental
impacts through the efficient design, production, use, and disposal of IT equipment
(Sarkis et al., 2013; Dedrick, 2010). It also enhances energy savings and e-waste
management by optimizing business processes (Melville & Ross, 2010; Chen et al.,
2011). Key Green IT practices include responsible disposal, power management, data
center management, server virtualization, regulatory compliance, and the use of
renewable energy (Sarkis et al., 2013). Research suggests that Green IT material
recycling positively impacts sustainability performance, leading to the following
hypothesis:

Hic: Green information technology material recycling has a positive influence on
sustainability performance.

2.5 Telecommunicating Towards Sustainability Performance

Green information technology encompasses various approaches and definitions, but it
generally involves using IT to enhance environmental sustainability in operations,
products, services, and resources (Dao et al., 2011). It is defined as the design and
implementation of IT to support more sustainable business processes (Chen et al.,
2011). Research shows that telecommuting through Green IT positively impacts
sustainability performance, leading to the following hypothesis:
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Hiq: Telecommunicating Green Information Technology has a positive influence on
sustainability performance.

2.6  The Moderating Role of Environmental Commitment

Ekawati et al. (2021) found that environmental commitment helps businesses adopt
green practices and support environmental conservation. Hirunyawipada & Xiong.
(2018) defined environmental commitment as integrating environmental practices into
company strategies to minimize negative impacts and improve performance. This
suggests a positive relationship between green information technology and
environmental commitment, leading to the following hypotheses:

H,. Sustainability performance has a positive influence on environmental
commitment.

H;. Environmental commitment moderates the relationship between green
information technology and sustainability performance.

From the results of the previous literature study, a theoretical framework emerged
which can be seen in Figure 1.

Environmental Commitment

| H3

Green Information Technology I ¥

H2

H1

Virtualization H Hila

Power Management H r

Hib
:\"| Sustainability Performance
il Hic

Material Recycling i

Telecommunicating H1d

\\

Figure 1. Conceptual model

3 Methodology

3.1 Sample dan Procedure

Data were collected through surveys randomly distributed to 50 managers of tour and
travel companies in Bali, with 40 responses obtained. The responses were categorized
based on gender, age, education, and experience. Table 1 presents the sample profile.

3.2 The Measurement Instruments

To ensure data validity, variables were measured using scales derived from previous
studies. Green Information Technology and its dimensions (virtualization, power
management, material recycling, and telecommuting) were assessed using 10 items
from Chen et al. (2011), Hameed et al. (2020), Oliva et al. (2019), and others.
Environmental commitment was measured using six items from Oliva et al. (2019), and
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Lin et al. (2022). A 5-point Likert scale ranged from 1 (strongly disagree) to 5 (strongly
agree).

Table 1. Profile of sample

No Mapping Sample Percent
1 Gender Male 90
Female 20
2 Age 35 and less 35
36 — 45 years 40
46 — 55 years 15
More than 55 years 10
3 Education Bachelor 60
Diploma 10
Master 20
PhD 10
4 Experience 5 Years and Less 10
5—10 Years 50
11 -15 Years 20
15 years and more 20

4 Analysis and Result

4.1 Measurement Results

Measurement results were evaluated for validity and reliability using composite
reliability, Cronbach’s Alpha, and Average Variance Extracted (AVE) for convergent
validity. Table 2 shows that all composite reliability and Cronbach’s Alpha values
exceed the 70% threshold (Hair et al., 2014). Additionally, AVE values are above 0.71,
surpassing the minimum convergent validity requirement of 0.5 (Hair et al., 2014).

Table 2. Composite reliability, Cronbach's Alpha, AVE

Constructs Composite Cronbach’s AVE

reliability Alpha
Green Information Technology (GIT) 0.805 0.787 0.716
Environmental Commitment (EC) 0.890 0.834 0.730
Sustainability Performance (SP) 0.875 0.841 0.754

To assess variable validity, the square root of the AVE was compared with the
correlations between variables. As shown in Table 3, the square root of the AVE
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exceeds the correlations, which are bolded diagonally (Hair et al., 2014). For example,
the correlation between Green Information Technology and environmental
commitment (0.844) is lower than the AVE square roots for both variables (0.916 and
0.891, respectively). Table 3 confirms that the square root of the AVE for all latent
variables exceeds their highest correlations with other variables.

Table 3. Squared roots of AVE

Green Environmental Sustainability
Information Commitment Performance (SP)
Technology (GIT) (EC)
Green Information Technology (GIT) 0.916
Environmental Commitment (EC) 0.844 0.891
Sustainability Performance (SP) 0.777 0.751 0.920

4.2  Structural Relationship Model

Table 4 displays the path coefficients (B), critical ratios (C.R.), and significance levels.
The results indicate that green information technology significantly and positively
affects sustainability performance (f = 0.644, p < 0.01, C.R. = 17.178). Additionally,
virtualization (B = 0.573), power management (B = 0.717), material recycling (f =
0.678), and telecommuting ( = 0.726) each have a positive and significant impact on
sustainability performance (all p <0.01). Environmental commitment also significantly
influences sustainability performance (f = 0.749, p < 0.01, C.R. = 20.206). Table 4
shows that environmental commitment significantly enhances the effect of green
information technology on sustainability performance (B = 0.680, p < 0.01, C.R. =
15.438). This moderating effect is stronger than the direct effect of green information
technology on sustainability performance (f = 0.644), indicating that environmental
commitment amplifies this impact. The structural model of this relationship is
illustrated in Figure 2.

Table 4. Path coefficient, C.R., and s

1g

Path Path CR. Sig. Result
coefficient

Virtualization — sustainability performance 0.573 10.372 0.00  Supported
Power management — sustainability performance 0.717 15.252 0.00  Supported
Material recycling — sustainability performance 0.678 13.695 0.00  Supported
Telecommunicating — sustainability performance 0.726 15.696 0.00  Supported
Green information technology — sustainability 0.644 17.178 0.00  Supported
performance
Environmental commitment — sustainability 0.749 20.206 0.00  Supported
performance
Green information technology X environmental 0.680 15.438 0.00 Supported

commitment — sustainability performance
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Figure 2. The path coefficient results

5 Discussion and Conclusion

5.1 Discussion

This study develops a model to explain how green information technology impacts
sustainability performance, focusing on its relationship with environmental
commitment and the moderating role of environmental commitment. The findings
reveal that adopting green information technology positively affects sustainability
performance in tour and travel companies, demonstrating that these practices enhance
their sustain-ability efforts. These results align with studies by Hieu & Rasovska (2017)
and Kneipp et al. (2019) which also demonstrate a positive impact of green information
technology on sustainability performance. Sezen & Cankaya (2013) confirm that green
information technology positively influences sustainability performance in travel
agencies.

5.2 Conclusion

This research presents significant findings and contributes both theoretically and
practically to understanding the importance of green information technology and its
associated approaches (virtualization, power management, material recycling, and
telecommuting) in positively impacting sustainability performance. The results are
particularly relevant to the tourism industry, specifically in the tour and travel sector in
Bali Province. Based on these findings, it is recommended that tour and travel business
owners and managers in Bali adopt green information technology practices to improve
sustainability performance. The adoption of green information technology not only
contributes to achieving the financial goals of tour and travel companies but also helps
protect the environment of tourist destinations and ultimately supports the local
community.



464 N. P.R. N. Asta et al.
References

Abdullah, K. H., Roslan, M. F., Ishak, N. S., Ishak, N. S., Yahya, M. A., Hadi, H. R. A, &
Rosaai, M. S. N. M. (2023). Revealing the unseen: a bibliometric analysis of workplace
safety.  Kontakt,  25(4), 328-338.  University of  South  Bohemia.
https://doi.org/10.32725/kont.2023.038.

Aggarwal, P., & Agarwala, T. (2023). Relationship of green human resource management with
environmental performance: Mediating effect of green organizational culture.
Benchmarking, 30(7), 2351-2376. https://doi.org/10.1108/B1J-08-2021-0474.

Aydin, M., & Degirmenci, T. (2024). The impact of clean energy consumption, green innovation,
and technological diffusion on environmental sustainability: new evidence from load
capacity curve hypothesis for 10 European Union countries. Sustainable
Development, 32(3), 2358-2370.

Chen, A. J., Watson, R. T., Boudreau, M. C., & Karahanna, E. (2011). An institutional
perspective on the adoption of Green IS & IT. Australasian Journal of Information
Systems, 17(1).

Cheng, N., & Ren, J. (2024). Green Technology Innovation, Tourism Industrial Structure, and
Tourism Economy: Empirical Evidence from Cities in the Yangtze River Delta. Polish
Journal of Environmental Studies, 33(4), 4539-4549.

Chien, F. S., Hsu, C. C., Moslehpour, M., Sadiq, M., Tufail, B., & Ngo, T. Q. (2024). A step
toward sustainable development: the nexus of environmental sustainability, technological
advancement and green finance: evidence from Indonesia. Environment, Development and
Sustainability, 26(5), 11581-11602. https://doi.org/10.1007/s10668-023-03424-5

Collard, F., Féve, P., & Portier, F. (2005). Electricity consumption and ICT in the French service
sector. Energy Economics, 27(3), 541-550. https://doi.org/10.1016/j.eneco0.2004.12.002.

Dao, V., Langella, 1., & Carbo, J. (2011). From green to sustainability: Information Technology
and an integrated sustainability framework. Journal of Strategic Information Systems,
20(1), 63-79. https://doi.org/10.1016/].jsis.2011.01.002.

Dedrick, J. (2010). Green IS: Concepts and issues for information systems
research. Communications of the Association for Information Systems, 27(1), 11.

Demirel, P., & Kesidou, E. (2019). Sustainability-oriented capabilities for eco-innovation:
Meeting the regulatory, technology, and market demands. Business Strategy and the
Environment, 28(5), 847-857.

Deru, H., Sobri, Kgs. M., Alfitri, A., & Lionardo, A. (2023). Inclusive Development and Efforts
to Improve Community Economy in Indonesia. Journal of Governance, 8(1).
https://doi.org/10.31506/jog.v8i1.17552.

Ekawati, N. W., Yasa, N. N. K., Kusumadewi, N. M. W., & Setini, M. (2021). The effect of
hedonic value, brand personality appeal, and attitude towards behavioral intention.
Management Science Letters, 253-260. https://doi.org/10.5267/j.ms1.2020.8.008

Fekry Gamal, D. (2022). Concept of Circular Economy in ECO-Friendly Furniture Design.
Journal  of  Design Sciences and  Applied  Arts, 3(1), 80-89.
https://doi.org/10.21608/jdsaa.2021.101152.1140

Hair, J. F., Sarstedt, M., Hopkins, L., & Kuppelwieser, V. G. (2014). Partial least squares
structural equation modeling (PLS-SEM): An emerging tool in business research. In
European Business Review, 26(2), 106-121. Emerald Group Publishing Ltd.
https://doi.org/ 10.1108/EBR-10-2013-0128.

Hameed, Z., Khan, 1. U., Islam, T., Sheikh, Z., & Naeem, R. M. (2020). Do green HRM practices
influence employees’ environmental performance? International Journal of Manpower,
41(7), 1061-1079. https://doi.org/10.1108/1IM-08-2019-0407.


https://doi.org/10.1016/j.eneco.2004.12.002
https://doi.org/10.31506/jog.v8i1.17552
https://doi.org/10.5267/j.msl.2020.8.008
https://doi.org/%2010.1108/EBR-10-2013-0128
https://doi.org/10.1108/IJM-08-2019-0407

Analysis of Green Information Technology 465

Hieu, V. M., & Rasovska, 1. (n.d.). A proposed conceptual model of green practices impacting
on the tourism businesses and their performances: A case of Phu Quoc Island Vietnam.
http://baotintuc.vn/anh/dao-ngoc-phu-quoc-doi-.

Hirunyawipada, T., & Xiong, G. (2018). Corporate environmental commitment and financial
performance: Moderating effects of marketing and operations capabilities. Journal of
Business Research, 86, 22-31. https://doi.org/10.1016/j.jbusres.2018.01.002.

Katal, A., Dahiya, S., & Choudhury, T. (2023). Energy efficiency in cloud computing data
centers: a survey on software technologies. Cluster Computing, 26(3), 1845-1875.
https://doi.org/10.1007/s10586-022-03713-0.

Kneipp, J. M., Gomes, C. M., Bichueti, R. S., Frizzo, K., & Perlin, A. P. (2019). Sustainable
innovation practices and their relationship with the performance of industrial companies.
Revista de Gestao, 26(2), 94-111. https://doi.org/10.1108/REGE-01-2018-0005.

Lin, T., Wang, L., & Wu, J. (2022). Environmental regulations, green technology innovation,
and high-quality economic development in China: Application of mediation and threshold
effects. Sustainability, 14(11). https://doi.org/10.3390/sul4116882.

Lu, C., & Wang, K. (2023). Natural resource conservation outpaces and climate change: Roles
of reforestation, mineral extraction, and natural resources depletion. Resources Policy, 86.
https://doi.org/10.1016/j.resourpol.2023.104159.

Mithas, S., Khuntia, J., & Roy, P. K. (2010).Green information technology, energy efficiency,
and profits: evidence from an emerging economy. [CIS 2010 Proceedings.
https://aisel.aisnet.org/icis2010_submissions/11

Nguyen-Viet, B. (2023). The impact of green marketing mix elements on green customer
based brand equity in an emerging market. Asia-Pacific Journal of Business
Administration, 15(1), 96-116. https://doi.org/10.1108/APJBA-08-2021-0398.

Oliva, F. L., Couto, M. H. G., Santos, R. F., & Bresciani, S. (2019). The integration between
knowledge management and dynamic capabilities in agile organizations. Management
Decision, 57(8), 1960—1979. https://doi.org/10.1108/MD-06-2018-0670.

Sarkis, J., Koo, C., & Watson, R. T. (2013). Green information systems and technologies - This
generation and beyond: Introduction to the special issue. In Information Systems Frontiers,
15(5), 695-704. https://doi.org/10.1007/s10796-013-9454-5.

Sezen, B., & Cankaya, S. Y. (2013). Effects of Green Manufacturing and Eco-innovation on
Sustainability Performance. Procedia - Social and Behavioral Sciences, 99, 154—163.
https://doi.org/10.1016/j.sbspro.2013.10.481.

Singh, S. K., del Giudice, M., Chiappetta Jabbour, C. J., Latan, H., & Sohal, A. S. (2022).
Stakeholder pressure, green innovation, and performance in small and medium-sized
enterprises: The role of green dynamic capabilities. Business Strategy and the Environment,
31(1), 500-514. https://doi.org/10.1002/bse.2906.

Xie, X., Zhu, Q., & Wang, R. (2019). Turning green subsidies into sustainability: How green
process innovation improves firms’ green image. Business Strategy and the Environment,
28(7), 1416-1433. https://doi.org/10.1002/bse.2323.


https://doi.org/10.1016/j.jbusres.2018.01.002
https://doi.org/10.1007/s10586-022-03713-0
https://doi.org/10.3390/su14116882
https://doi.org/10.1016/j.resourpol.2023.104159
https://doi.org/10.1108/APJBA-08-2021-0398
https://doi.org/10.1108/MD-06-2018-0670
https://doi.org/10.1016/j.sbspro.2013.10.481

466 N. P.R. N. Asta et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Analysis of Green Information Technology on Sustainability Performance in Tour and Travel in Bali Province



