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Abstract 

This chapter investigates components of sustainable resource management that are aligned with 

the book's theme, "Utilising Technology for Sustainable Resource Management Solutions." A 

strategic paradigm of literature review serves as the foundation for the investigation. 

To comprehend the issue's complexities, the writers delved into earlier studies. Second, 

to confirm and refine the keywords related to sustainable resource management, we used expert 

mining. It offers a strong basis for the analysis that follows. This chapter uses Google Trend 

Analytics as well as more conventional research techniques to assess the book's theme's current 

applicability. The outcomes show that among academic, scientific, and policymaking circles, 

sustainability has become the most used buzzword. Moreover, the business community has 

refocused on sustainability. The public release of sustainability reports on the websites of 

particular sample firms serves as evidence for these business findings. Moreover, this study 

establishes the foundation for subsequent investigations. The results emphasise the necessity 

of pursuing sustainable solutions through a technology lens. The study provides businesses, 

authorities, and academics with valuable data. As sustainability is increasingly incorporated 

into a wide range of disciplines, this chapter presents a compelling case for an organised effort 

to employ technology to deliver effective resource management solutions. 

Keywords: Sustainable Resource Management; Technology; Google Trend Analytics; 

Corporate Sustainability 

Introduction 

To address issues with global resource management, the interplay of technology and 

sustainability has become increasingly important (Duchin & Levine, 2019; Varela et al., 2023). 

With rising demands on the planet's finite resources, it is more essential than ever to offer 

workable and sustainable alternatives (Whelchel et al., 2018). Global challenges associated 

with growing populations and urbanisations are currently putting an unparalleled burden on 

our natural resources (Singh et al., 2024). To reduce the pressure on our resources and create 

an environment for a more sustainable future, technology must be integrated. 

Large-scale data has become widely used and expanded quickly in recent years. It has presented 

challenges as well as new opportunities for studying technology growth trends (Singh & El-

Kassar, 2019). In the domains of environmental management and sustainable natural resources, 

there are currently sizable databases which include a significant amount of fragmented yet 

significant data. To address important scientific and societal concerns, these datasets are shared 

globally. The rate at which humanity has produced material riches since the start of the 

Industrial Revolution is unparalleled.  However, research has shown that people frequently 

overlook the repercussions, which may give rise to problems like excessive energy use and 

damage to the environment (Omer, 2008). Considering these difficulties, smart technologies 
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are becoming more and more significant. It lays the groundwork for a sustainable future and 

offers workable answers to the challenges caused by the current population. A successful 

strategy provides a means of incorporating information while addressing the pressing issues 

that modern societies face. In recent years, there have been several opportunities for 

innovative techniques in various engineering applications owing to the rapid advancement of 

information technology (IT) (Gao et al., 2015).  

Recent technological advancements like data analytics, the Internet of Things, and artificial 

intelligence are beneficial to resource management (Elijah et al., 2018). These Improvements 

may allow for increased productivity, improved efficiency, and intelligent decision-making 

that lower the detrimental effects of resource depletion. A thorough knowledge of natural 

systems, human demands, and economic variables is necessary to tackle the complex issue of 

sustainable resource management. Technology is proving to be a powerful tool that can tackle 

the difficulties associated with resource management by processing big datasets, analysing 

intricate relationships, and offering insights (Hashem et al., 2015). Resource management 

needs to be done collaboratively because our planet is so interrelated. International 

collaboration is fuelled by technology. It facilitates the sharing of knowledge, best practices, 

and original ideas among several parties. This mutual reliance encourages collaborative efforts 

to achieve global sustainable resource management. 

This research paper explores the topic of "Utilising Technology for Sustainable Resource 

Management Solutions." We look at the several facets of using technology to sustainable 

resource management issues. The investigation comprises factor exploration, expert mining, 

and a strategic paradigm of literature review. This research will shed light on the transformative 

potential of technology in mitigating environmental issues and advancing resource 

management approaches that align with long-term sustainability goals. 

Background Information 

Established in 1997, the Kyoto Protocol is a significant international agreement under the UN 

Framework Convention on Climate Change (French, 1998). It provided the framework for 

global initiatives to reduce carbon emissions and strengthen carbon sinks to tackle the issue of 

climate change caused by human activity. Resource consumption and the entire environmental 

repercussions continue to rise despite ongoing efforts to offset unsustainable society growth. 

Integrated resource management is a deliberate effort dedicated to preserving and improving 

the present condition of the natural resources impacted by human activity to sustain the 

ongoing functioning of the services they provide (Cook & Spray, 2012). However, the 

uncertainty resulting from global changes especially climate change makes this endeavour 

more challenging and puts significant obstacles in the way of effective resource management. 

However, as the necessity to address complex situations holistically has become more apparent, 

the analytical framework has evolved accordingly. 

Concerns about overexploitation and environmental deterioration first emerged in the middle 

of the 20th century, which is when sustainable resource management first emerged (Corrigan 

et al., 2014; Randall, 2021). During this time, manual monitoring procedures and crude data 

collection techniques were used to assess the condition of natural resources. The advent of 

Geographic Information Systems (GIS) in the 1970s signalled a paradigm shift (Silveira, 2014). 

Resource management was transformed by GIS because it provided data from a spatial 
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perspective. More precise mapping, analysis, and planning were made possible by this 

technology, which set the stage for wise resource conservation decision-making. 

Over the next few decades, resource management capabilities were significantly improved with 

the inclusion of remote sensing technology. Monitoring of ecosystems, deforestation, and 

changes in land use became easier when high-resolution images were captured by satellites and 

aircraft platforms. To evaluate the condition of natural resources worldwide, remote sensing 

has shown to be a useful instrument (Dubovyk, 2017). With the emergence of the twenty-first 

century, decision support systems and early warning systems were essential to sustainable 

resource management. Large-scale datasets were analysed using sophisticated algorithms and 

machine learning techniques, which gave rise to real-time insights about ecosystem risks and 

environmental changes. Blockchain prevents unlawful logging and overfishing by offering a 

secure and decentralised ledger that guarantees resource extraction, transportation, and 

distribution following sustainable methods (Jiang et al., 2022). 

The introduction of precision farming technologies in agriculture made it possible to use 

resources more effectively. GPS-guided tractors and Drones improved agricultural 

management by using less pesticides, fertilisers, and water (Gawande et al., 2023). Precision 

farming brought about a change towards more environmentally friendly methods by 

coordinating technology with preservation objectives. Blockchain technology has recently 

made its way into the resource management space, providing supply chains with openness and 

traceability. Blockchain fights illicit logging and overfishing by ensuring resource extraction, 

transportation, and distribution follow sustainable methods through the provision of a secure 

and decentralised ledger. Resource management has seen a paradigm shift thanks to the Internet 

of Things (IoT) (Bhajantri & Gangadharaiah, 2020). Real-time monitoring of environmental 

indicators, including air and water quality, is made possible via connected sensors and devices. 

IoT helps to build a comprehensive data ecosystem, which facilitates the formulation of 

focused and long-term management plans. 

In this study, we did an exploration of scholarly literature using the Web of Science and Google 

Scholar search engines. The search was centred around keywords such as "technology" and 

"sustainable resource management." We employed a systematic Boolean search process. We 

identified and analysed 49 relevant articles from the literature. Out of the selected studies, we 

found 11 technology enablers related to sustainable resource management (See Table 1). 

Subsequently, we conducted expert mining to validate the enablers. The process engaged with 

a diverse panel of 12 experts of which eight experts were from the subject domain, two were 

from industry, and two were policymakers. These experts were surveyed on the possibility of 

using the identified technology enablers in sustainable resource management. On a 5-point 

Likert scale, the survey was created. Interestingly, expert Mean scores were consistently higher 

than average. It supports a widely held belief in these technologies' efficacy when 

combined with sustainable resource management. 

Table 1 List of Technology Enablers 

Technology Name Meaning References 
Expert Mean 

Score 

Artificial 

Intelligence (AI) 

Integration of AI for data analysis 

and decision-making in resource 

management. 

 (Rieder et al., 2023; Wang & Li, 2023) 4.33 
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Internet of Things 

(IoT) 

Connected sensors and devices for 

real-time monitoring of 

environmental parameters. 

 (Dhanaraju et al., 2022; Vo et al., 2021) 3.92 

Data Analytics 

Data analytics to derive insights 

for optimizing resource 

management processes. 

 (Raut et al., 2019; Singh & El-Kassar, 2019) 4.17 

Geographic 

Information 

Systems (GIS) 

GIS for spatial analysis and 

mapping in sustainable resource 

management. 

 (Hovorka & Auerbach, 2010; Kurowksa et 

al., 2021; Ramaano, 2022) 
4.17 

Remote Sensing 

Technologies 

Satellite imagery and aerial 

platforms for monitoring 

ecosystems and land use changes. 

 (Gebeyehu, 2019; Kingra et al., 2016; S. 

Kumar et al., 2021; Pandey & Sharma, 2021) 
4.17 

Blockchain 

Transparency and traceability in 

supply chains for sustainable 

resource management. 

 (Chauhan et al., 2023; Esmaeilian et al., 

2020; L. Liu et al., 2023; Srhir et al., 2023; 

Tavana et al., 2022) 

4.25 

Precision Farming 

Technologies 

Precision farming technologies for 

efficient and sustainable resource 

use in agriculture. 

 (Ahmad & Dar, 2020; Ali et al., 2023; 

DeLay et al., 2022; Onyango et al., 2021; 

Paul et al., 2022; Tagarakis et al., 2021; 

Tsolakis et al., 2023) 

3.67 

Smart Sensors 

Sensors to gather real-time data 

for smarter decision-making in 

resource management. 

 (Haroun et al., 2021; Hu, 2022; W. Liu, 

2023) 
3.83 

Cloud Computing 

Cloud-based platforms for 

storage, analysis, and 

collaboration in resource 

management. 

 (Al-Mutawa & Saeed, 2023; Gill et al., 2019; 

Isaias et al., 2015; Kumar & Vidhyalakshmi, 

2012; Mohammed et al., 2020; Saini et al., 

2022) 

4.58 

Automation 

Technologies 

Automation for streamlined and 

efficient resource management 

processes. 

 (Bhattacharyya, 2023; Filippi et al., 2023; 

Guo, 2022; Johansen & Rönnbäck, 2021; 

Moulaei & Bahaadinbeigy, 2023; Shimizu & 

Momoda, 2023) 

3.83 

Renewable Energy 

Technologies 

Sustainable and renewable energy 

sources in resource management 

solutions. 

 (Ghenai et al., 2020; Khan & Kabir, 2020; 

Shaktawat & Vadhera, 2022) 
4.25 

 

We employed expert mining, a literature review, and advanced analysis approaches in our 

work. For our analysis of the keyword co-occurrence network, we used the Web of Science 

database. The results were visualised with the help of VOS-viewer software (See Figure 1). 

Using strong keyword correlations, four thematic groups were created. With an emphasis on 

"Technology and Agriculture," the first group highlighted the role that technology serves in 

sustainable farming. "Technology and Circular Economy," which emphasises IT's involvement 

in circular economy concepts, was the focus of the second group. The focus of the third group, 

"Technology and Energy Efficiency," was on IT solutions for energy optimisation. Lastly, 

"Technology and Resource Optimisation" demonstrates the use of technology in efficient 

resource management. All of them work together to promote the fundamental concept of 

"Utilising Technology for Sustainable Resource Management Solutions." This offers a 

comprehensive comprehension of the relationships that exist between technology and 

sustainable resource management. 
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Figure 1. Keywords Co-occurrence Network Diagram 

In addition, we employed Google Trend Analytics to track the latest developments in the fields 

of sustainable resource management and technology. Interesting trends in the search interest 

for keywords associated with sustainable resource management and technology sustainability 

are shown by the examination of Google Trend analytics data from 2004 to 2024 (See Figure 

2). At the start, interest in "Sustainable Resource Management" peaked in 2004, 2006, and 

2008, while "Technology and Sustainability" had trouble gaining momentum. Over the past 

years, however, there has been a noticeable rise in interest in both themes. 2024 is a year of 

notable peaks for both categories. This suggests a slow but steady rise in interest in and 

understanding of technical possibilities for sustainable resource management. Particularly, 

"Technology and Sustainability" saw a significant surge in search interest from 2017 onwards. 

It went hand in hand with the larger social movement that acknowledged technology's critical 

role in solving environmental problems. The two trends' consistent upward trajectory 

underlines how crucial it is to incorporate technology into sustainable operations. The highs 

and lows in the data suggest additional research into potential incidents or advances that impact 

changes in the public's interest. It offers insightful information that helps researchers, 

entrepreneurs, and governments predict and address changing societal priorities. This analysis 
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provides dynamic and real-time viewpoints on how sustainable resource management and 

technology sustainability are changing. 

 

 

Figure 2. Trend Analytics 

To investigate the topic of "Utilising Technology for Sustainable Resource Management 

Solutions," we thoroughly examined sustainability reports from fifty manufacturing companies 

in India using an extensive online study. Corporate Social Responsibility (CSR) criteria were 

used to choose the companies. We made use of information from the CSR.gov.in website. It is 

an initiative by the Ministry of Corporate Affairs, Government of India. The CSR-related data 

filed by registered companies is centrally stored on this platform. Upon examining each 

company's website, we discovered that they all regularly share their sustainability reports. The 

key sustainability issues addressed in these reports include water conservation, carbon 

emission reduction, waste reduction, energy efficiency, sustainable sourcing, recycling, and 

product lifetime assessments (See Table 2).  

Table 2: Firms’ Sustainable Activates 

# Activities/Initiatives Meaning 

1 
Sustainable Sourcing 

Practices 

Commitment to responsibly harvested materials and fair trade, minimize 

environmental impact. 

2 
Energy Efficiency 

Measures 

Efforts to use renewable energy, adopt energy-efficient technologies, and 

reduce overall energy consumption. 

3 
Waste Reduction and 

Recycling 

Strategies such as recycling programs and circular economy principles to 

minimize environmental impact. 

4 
Carbon Emission 

Reduction 

Focuses on initiatives like cleaner technologies, carbon offset programs, 

and sustainable transportation to reduce carbon footprint. 

5 
Water Conservation 

Practices 

Outlines water conservation initiatives, such as recycling systems and 

technologies to minimize impact on local water resources. 

6 
Product Lifecycle 

Assessments 

Provides insights into the environmental impact of products at each stage 

with transparency in sustainability efforts. 
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7 
Certifications and 

Compliance 

Displays adherence to industry standards and certifications, which ensures 

credibility in meeting specific sustainability benchmarks. 

8 
Investment in Green 

Technologies 

Showcases the adoption of environmentally friendly technologies and 

innovations contributing to more sustainable production. 

9 
Employee Sustainability 

Training 

Highlights programs that train employees to foster a culture of 

environmental responsibility throughout the organization. 

10 Community Engagement 
Includes initiatives supporting local communities, environmental projects, 

and sustainable development for positive social impact. 

11 Transparency Reports 
Offers comprehensive reports on sustainability metrics, achievements, 

and challenges, and promote transparency in corporate practices. 

12 
Collaboration and 

Partnerships 

Demonstrates a proactive approach to sustainability challenges in 

collaboration with environmental organizations and research institutions. 

 

Discussion and Policy Implications 

The integration of technology and sustainability in addressing global concerns related to 

resource management is of paramount importance in today's world. Technology plays a crucial 

role in lessening this stress and clearing the path for a  sustainable future. The exploration of 

large-scale data has provided novel opportunities and challenges, with extensive datasets 

offering valuable information to address scientific and social challenges globally (Hashem et 

al., 2015; Singh & El-Kassar, 2019).  Recent advancements in data analytics, IoT, and artificial 

intelligence are critical to efficient resource management that minimises the negative 

consequences of resource depletion. The Google Trends Analytics data examined in this study 

reflects the growing curiosity and knowledge of technological solutions for sustainable 

resource management around the world. The findings underscore the critical role that 

technology can have in forming a sustainable future and the necessity for corporations, 

policymakers, and researchers to anticipate and respond to changing societal preferences. A 

thorough web analysis of sustainability reports from fifty Indian manufacturing companies 

highlights the general acceptance of important sustainability principles and shows how 

technology is practically incorporated into practices like waste minimization, energy 

efficiency, and sustainable sourcing. Together, these projects and research suggest that 

technology can play a revolutionary role in reducing environmental risks and promoting long-

term, goal-aligned sustainable resource management methods. This study emphasized that 

Governments should incentivize manufacturing firms to adopt advanced technologies for 

sustainable resource management. Government can offer tax breaks and incentives to promote 

the adoption of AI, IoT, and data analytics (Chauhan et al., 2023; Liu et al., 2023; Vo et al., 

2021). On the other side, policymakers need to prioritize improved data accessibility and 

standardization to facilitate collaboration among firms, researchers, and policymakers to 

enhance decision-making and resource optimization. Clear and standardized sustainability 

reporting standards are also crucial. It fosters transparency and healthy competition among 

firms. Allocating resources is also crucial to advancing efforts in research and development for 

sustainable technology. It fosters creativity and the growth of effective solutions. To expedite 

the adoption of sustainable technology, policymakers must proactively encourage public-
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private partnerships that encourage cooperation between governmental bodies, private 

businesses, and research institutes. For responsible resource management to be enacted, 

regulatory frameworks must be updated and integrated with sustainable practices. By funding 

educational initiatives and training programmes, businesses can build the skills needed by the 

workforce to embrace and use sustainable technologies. To exchange best practices and handle 

issues globally, policymakers should promote international cooperation and agreements. This 

will result in the development of standardised worldwide methods for sustainable resources. 

Conclusion 

An examination of sustainable resource management in the framework of "using technology 

for sustainable resource management solutions" emphasizes the importance of incorporating 

technology to solve global challenges. This study establishes the relevance of sustainability in 

the contemporary era through an analysis of the literature, expert mining, and Google Trend 

analytics, as well as a shift in corporate reporting towards transparency. The chapter stresses 

the critical role that technology plays in developing sustainable solutions while also providing 

a robust foundation for future study. With the world's resource demands growing, technology 

is emerging as a revolutionary force that can help address environmental issues. Our planet's 

interconnectivity demands cooperation, and technology catalyzes international cooperation. 

The report highlights how information technologies, such as artificial intelligence (AI), the 

Internet of Things (IoT), and data analytics, are advancing at an accelerated rate and how they 

might improve decision-making and efficiency for sustainable resource management. This 

research serves as a compelling call for collective action, urging academia, businesses, and 

policymakers to harness technology for effective resource management solutions aligned with 

long-term sustainability goals. 
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