Evaluation of Corporate Social Responsibility in Indonesian Mining Companies in Achieving Sustainable Development Goal 6
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Abstract
The United Nations (UN) launched the Sustainable Development Goal (SDG) 6 global acceleration framework to address sustainable water resource management. There is an ongoing debate about the adequacy of corporate social responsibility (CSR) in achieving the SDGs. This study evaluates the CSR activities of mining companies in Indonesia, analyzing their CSR or sustainability reports on company websites. The seven CSR samples came from Indonesian mining companies chosen at random. Several questions focused on various water and sanitation issues were proposed to evaluate corporations' contributions to attaining SDG 6. Initiatives for CSR undertaken by Indonesian mining firms contribute to the achievement of SDG 6 by improving water accessibility, sanitation, quality, and ecosystem restoration. The initiative has several limitations, including inadequate monitoring, a narrow focus, reliance on outside funding, technological integration gaps, biodiversity preservation, environmental effects, international collaboration, standards, and communication with stakeholders. Recommendations for policy reform with focus on  increasing openness about CSR, strengthening internal capabilities, minimizing reliance on external factors, empowering communities, incorporating advanced technology, establishing precise biodiversity metrics, fostering international cooperation, and adhering to global standards to build stakeholder trust must be generated to enhance local impact and ensure long-term viability.
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1. Introduction
Corporate social responsibility (CSR) has gained significant attention, reflecting the initiatives of corporations and industries to benefit society. The implementation of CSR is anticipated to foster economic and social development; however, CSR practices within the extractive sector, particularly in developing nations, provoke discussions among stakeholders. The discussions primarily focus on the detrimental perception of extractive industries concerning environmental degradation and the exploitation of local populations (Anggoro et al., 2021; Nyakuwanika et al., 2023). Mining, oil, and gas companies (including geothermal energy) must have a more complete "social obligation" to local communities, notably in Indonesia, because they use natural resources near these areas (Kurniati et al., 2023; Zamroni et al., 2022a). As a developing nation, Indonesia has yet to establish a comprehensive regulatory framework concerning the social responsibility of mining companies. Initially, CSR was mandated solely for state-owned enterprises (SOEs), but this requirement was extended to encompass foreign direct investment, including mining companies. Following the implementation of the Company Act in 2007, CSR activities have been mandated for all companies in Indonesia (Agus, 2020; Suryaputra et al., 2024). Mining activities result in adverse environmental effects and social conflicts, yet they offer economic advantages to communities and ensure the availability of minerals essential for low-carbon technology (Ivic et al., 2021; Nolos et al., 2023; Pradnyani et al., 2024; Trisnaning et al., 2022; Zamroni et al., 2022b). In the second quarter of 2018 and 2019, mining companies contributed 7.77% and 7.38% to Indonesia's gross domestic product (GDP). Conversely, individuals associated with the business experienced the adverse effects of overexploitation of mining and natural resources. The Ministry of Environment and Forestry reported that between 2017 and 2018, eleven mining companies were deemed guilty of environmental pollution and faced various sanctions. A company should not solely prioritize the interests of internal stakeholders, including management and shareholders, but must also consider environmental factors and the broader community's interests (Nuswantara & Pramesti, 2020). Managing sustainability well, particularly in business, also helps set a company apart from others and gives it a strong advantage over competitors (Diaz-Iglesias et al., 2021).
The United Nations General Assembly established the Sustainable Development Goals (SDGs) 2015 as a comprehensive global initiative to promote sustainable development by emphasizing the five fundamental pillars of people, planet, prosperity, peace, and partnership. The SDGs, comprising 17 integrated objectives, aim to foster a harmonious interplay among human, social, economic, and environmental dimensions to realize these targets by 2030 (Wilasittha et al., 2022). The predominant method for conveying advancements in sustainable development involves publishing annual sustainability reports. These documents enable companies to disclose non-financial dimensions of their operations, encompassing environmental and social repercussions and matters related to corporate governance (Ivic et al., 2021). In truth, numerous enterprises in Indonesia have adversely affected their environments and the four foundational aspects of sustainable development goals: economic sustainability, environmental sustainability, social sustainability, and cultural sustainability. For example, the operations of mining companies are intricately connected to the environment and society. Business activities characterized by high risk encompass those that influence health, safety, environmental conditions, and the management of natural resources. The Indonesian Government Regulation No. 5 (2021) defines risk as potential damage or loss from hazards. The risk dimensions include safety, health, environmental considerations, resource utilization, and management practices. Consequently, industries characterized by high risk that affect the environment and society ought to articulate their commitment to sustainability about the pillars of the Sustainable Development Goals within their Sustainability Reports (Husnah & Fahlevi, 2023).  
Access to clean water and adequate sanitation is crucial for survival, having been explicitly acknowledged as a human right by the United Nations (UN) in 2010. Five years later, this recognition was reiterated in the 2030 Agenda for SDG 6, which seeks to guarantee the availability and sustainable management of water and sanitation for all by 2030 (Ho et al., 2020). SDG 6 includes six primary targets, nine essential indicators, and two means of implementation targets and indicators. Through the Integrated Monitoring Initiative for SDG 6, run by UN-Water, United Nations custodian agencies will monitor and report indicators for SDG 6 internationally. National data and results will be the foundation for all monitoring and reporting activities. UN-Water has set out four steps for advancing SDG 6: first, adapting enabling environments to make implementation easier; next, moving forward through implementation; evaluating progress through monitoring and evaluation; and finally, assessing progress with follow-up and review (Guppy et al., 2019). SDG 6 guarantees the availability and sustainable management of water and sanitation for all populations. The primary objective is subdivided into six specific subgoals: (1) enhancing access to drinking water; (2) improving sanitation access; (3) mitigating water pollution; (4) optimizing water use efficiencies and ensuring sustainable withdrawals; (5) executing integrated water resource management (IWRM); and (6) safeguarding water-related ecosystems (Lele, 2017). 
One of the 17 SDGs set forth by the UN is clean water and sanitation, designated as SDG 6. Nevertheless, global progress toward SDG 6's targets still needs improvement. The UN initiated the SDG 6 global acceleration framework to address the situation and promote sustainable water resource management. This framework encompasses financing, data and information, capacity development, innovation, and governance (Lu et al., 2021a). While CSR may be synonymous with sustainability, questions remain regarding its adequacy in addressing the objectives of the SDGs. Various CSR monitoring frameworks, including the Global Reporting Initiative (GRI) and Global Compact (GC), aim to connect corporate activities with their SDG contributions. Companies typically respond selectively to the indicators of the SDGs that align with their interests while obscuring their adverse effects on these goals (Lu et al., 2021b). This study aims to assess the extent to which CSR programs of Indonesian mining companies contribute to SDG 6. By analyzing company sustainability reports, this research seeks to identify strengths, weaknesses, and opportunities for improvement in corporate water and sanitation initiatives. The findings will inform policymakers, industry leaders, and stakeholders on how CSR can be better leveraged to support sustainable water resource management. Furthermore, this study will provide insights into the broader implications of CSR in the extractive sector, offering recommendations for enhancing corporate contributions to sustainable development.

2. Conceptual Framework
The framework for integrating SDG 6 with CSR emphasizes how important corporate social responsibility is to attaining SDG 6's sustainable water and sanitation management goals. Through integrated resource management, the creation of policies for the preservation and restoration of water-related ecosystems, and the accomplishment of particular goals like universal access to clean drinking water, enhanced sanitation, wastewater treatment, and efficient water use, mining companies can significantly contribute to SDG 6 through their CSR initiatives (Guppy et al., 2019; Ho et al., 2020; Lele, 2017). Effective CSR programs necessitate meaningful stakeholder involvement and inclusive partnerships with governments, international organizations, and local communities to ensure relevance and ownership (Lu et al., 2021a). Aligning CSR initiatives with international standards like those of UN-Water, implementing cutting-edge technologies like artificial intelligence (AI) and real-time monitoring for effective resource use, and enhancing community capacity for the sustainable management of water and sanitation systems are some implementation strategies (Nosirov et al., 2024; Raihan et al., 2024). According to Mackieson et al. (2019), monitoring and evaluation are essential components of this system, which depends on external audits, standardized metrics, and stakeholder feedback to provide accountability and transparency. Establishing substantial biodiversity and sustainability metrics, community engagement, and internal capacity building are necessary to overcome obstacles like limited scope, reliance on outside resources, gaps in biodiversity conservation, and inadequate technological integration (Atzmanstorfer et al., 2023). According to the framework, effective CSR practices significantly improve SDG 6 results and positively impact ecosystems, communities, and company sustainability (Moratis, 2017; Lee et al., 2024).

Figure 1 below shows the conceptual framework that visually represents the relationship between SDG 6 and mining companies' CSR initiatives. This framework outlines key elements, their interactions, and expected outcomes.



Figure 1. Framework for the evaluation of corporate social responsibility and SDG 6

In order to integrate SDG 6 and CSR in mining firms, Figure 1 illustrates the connection between corporate actions and sustainable development. According to Guppy et al. (2019) and Lu et al. (2021a), it starts with inputs such as corporate financial resources, human capital, advanced technology, compliance with national and international regulations, and active stakeholder involvement involving communities, governments, and international organizations. Enhancing access to clean water and sanitation, lowering water pollution, increasing water-use efficiency, implementing integrated water resource management, and restoring water-related ecosystems are some of the SDG 6 targets that are being pursued by CSR processes driven by these inputs (Lele, 2017; Ho et al., 2020). Water infrastructure development, sanitation and hygiene promotion, wastewater treatment, biodiversity conservation, and the use of cutting-edge technology such as real-time monitoring and AI-powered solutions are important initiatives (Raihan et al., 2024; Nosirov et al., 2024). The outputs of these initiatives are improved access to clean water and sanitation, reduced environmental impact, and more efficient water management practices (Lu et al., 2021b). In the short term, these efforts foster trust and address immediate community needs, while in the long term, they contribute to sustainable water resource management, ecosystem restoration, and alignment with global sustainability standards (Moratis, 2017; Lee et al., 2024). A feedback loop ensures continuous monitoring and evaluation of CSR initiatives, incorporating stakeholder input to refine strategies, address gaps, and maintain transparency and accountability, ultimately achieving long-term sustainability goals (Atzmanstorfer et al., 2023; Mackieson et al., 2019).
3. Materials and Methods 
3.1 Data Collection
The study gathered data from the corporate social responsibility(CSR) and sustainability reports published by mining companies in Indonesia. To ensure reliability and authenticity, these data were accessed through the official websites of these mining companies
CSR or sustainability reports were obtained from the company websites. The assessment focused on the CSR initiatives presented on the company's website. Some companies exclusively present sustainability reports rather than CSR reports, leading to the assumption that the environmental, social, and economic initiatives outlined in the sustainability reports constitute the company's CSR programs. If the company has executed certain CSR activities pertinent to the evaluation criteria but are not documented on the website, it is presumed that they do not exist. This study randomly selected seven CSR samples from mining companies in Indonesia. Table 1 presents the profiles of the mining companies chosen for this study. 
Table 1. The Mining Companies’ Profiles were Chosen for This Study
	Mining company
	Profile
	Source

	Arutmin Indonesia
	Arutmin serves as a coal mining contractor for the Indonesian government. Arutmin operates its mining business across three districts in South Kalimantan: Tanah Bumbu, Tanah Laut, and Kotabaru, encompassing five operational sites and one coal port
	https://www.arutmin.com/en/sustainability#corporate-responsibility

	Baramulti Suksessarana
	PT Baramulti Suksessarana (BSSR) Tbk was established in 1990 as a coal trading company and has since evolved into a coal extraction company. PT Antang Gunung Meratus (AGM) of South Kalimantan and PT BSSR of East Kalimantan are the two coal concessions in the BSSR
	http://www.bssr.co.id/index.php/sustainability

	Berau Coal
	PT Berau Coal possesses a mining concession spanning 118,400 hectares in the Berau Regency, located around 300 kilometers north of Samarinda, the capital of East Kalimantan province. The concession area is delineated by a letter from the Ministry of Energy and Mineral Resources, No. 178.K/40.00/DJG/205, dated 7 April 2005, and remains valid until 2025, with the possibility of two 10-year extensions
	https://beraucoalenergy.co.id/pilar-pilar-comdev-2/#

	ANTAM
	ANTAM is a vertically integrated, export-oriented, diversified mining and metal corporation. It is a MIND ID (Mining Industry Indonesia) member with operations dispersed throughout the mineral-rich Indonesian archipelago. ANTAM is responsible for exploring, excavating, refining, and marketing nickel ore, ferronickel, gold, silver, bauxite, and coal
	https://www.antam.com/en/reports/csr-related-reports

	J Resources
	Indonesia owns J Resources, an intermediate gold producer in terms of global output. J Resources produces approximately 200,000 ounces annually, mostly from Indonesian assets. J Resources comprehends heap leach systems and low-grade deposits and operates and mines them
	https://www.jresources.com/sustainability-overview

	PT TIMAH
	PT TIMAH Tbk holds Mining Business Permits (IUP) for 473.310 hectares of land onshore and offshore of Bangka, Belitung, and Kundur Island. Mining, industry, trading, transportation, and services comprise the company's scope of operations. The company's primary function is to serve as the holding company that conducts tin mining operations and provides marketing services to its business units
	https://timah.com/blog/report/sustainability-report.html

	Kideco
	Kideco is the third-largest coal mine in Indonesia, located in Paser, East Kalimantan
	https://www.kideco.co.id/publication/report-publication/



3.2 SDGs Evaluation
Lu et al. (2021a) proposed questions to evaluate the achievement of SDG 6, which include:
1. How does the company ensure everyone can access safe, clean, and cheap drinking water?
2. How does the company ensure everyone can access sanitation and hygiene?
3. How does the company improve water quality?
4. How does the company significantly change how efficiently it uses water?
5. How does the company protect and repair ecosystems that depend on water?
6. What does the company do to increase international cooperation and help developing countries build their skills in areas like water and sanitation?
7. How does the company help and strengthen local communities' involvement in improving water and sanitation management?
 This study examines the information presented in the CSR reports of the selected companies through content analysis. This method of data analysis has been used in prior research in the area of CSR (Bashtovaya, 2014). This study uses qualitative content analysis to find themes that are present and absent in business CSR disclosures. This allows for a more in-depth analysis rather than just a count of how common they are. Qualitative content analysis is interpretive because it looks at more than just the number of words, sentences, or disclosures. It also considers how text and pictures might be communicating meaning. In-depth content analysis was used to code and index the reports' qualitative content to find the main themes. Responses can be categorized by common themes, allowing for the identification of those that do not fit (Aniah et al., 2019). The evaluation involved searching for keywords in reports based on specific topics, such as "drinking water," "sanitation," "hygiene," "water quality," "wastewater," "water use," "efficiency," "management," "ecosystems," "international," "capacity building," and "local communities." A thorough rereading of the report helps to ensure more accurate search results. The findings are presented according to themes and patterns frequently appearing in the report (Neethling et al., 2017).
This study used applied thematic analysis, which provides structure and incorporates reflexivity into qualitative research involving textual data (Mackieson et al., 2019). ChatGPT was utilized for thematic analysis. ChatGPT can perform thematic analysis by generating initial codes, identifying significant themes, and uncovering patterns in complex data sets. ChatGPT offers advantages in efficiently and thoroughly analyzing qualitative data (Turobov et al., 2024). AI tools like ChatGPT can serve as additional members of the analysis team, which could greatly contribute to data triangulation. However, human involvement can capture data with greater detail when understanding it (Lee et al., 2024). Thus, researchers must still validate the findings in the CSR report. 
4. Results and Discussion
The evaluation of CSR in mining companies in Indonesia highlights the strengths and weaknesses within each theme.
4.1 CSR Strengths of Indonesian Mining Companies
Indonesian mining companies excel in CSR by providing universal access to clean drinking water, enhancing sanitation and hygiene, improving water quality and wastewater management, increasing the efficiency and conservation of water use, protecting and restoring water-related ecosystems, and engaging communities in water and sanitation management.
a. Universal access to clean drinking water 
The theme of universal access to clean drinking water in Indonesian mining companies’ CSR initiatives highlights accessibility to clean drinking water, infrastructure development, and disaster response. Examples from CSR reports include distributing bottled drinking water during emergencies, installing subsidized water meters, and constructing water treatment facilities to make surface water safe to drink. The study revealed that these CSR initiatives are aligned with SDG 6.1, which aims to ensure universal access to clean and affordable drinking water. These efforts underscore the responsibility of businesses to meet the water needs of communities, particularly in emergencies and underserved areas. 
b. Improving sanitation and hygiene 
The theme of improving sanitation and hygiene among Indonesian mining companies' CSR projects emphasizes health campaigns, reducing household wastewater pollution, and building infrastructure for public and school sanitation. Examples from the CSR reports include the construction of public and family restrooms, the distribution of sanitation kits, and initiatives to enhance sanitation and hygiene in schools. These efforts support SDG 6.2, which aims for universal access to basic sanitation and hygiene by reducing pollution and creating gender-specific sanitation facilities. This illustrates how mining corporations promote equitable sanitation and public health, facilitating inclusive access to hygienic practices in local communities. 
c. Improving water quality and wastewater management
Wastewater monitoring and treatment, pollution regulation compliance, and wastewater quality management are key focuses of water quality improvement and wastewater management in Indonesian mining companies’ CSR initiatives. According to the CSR report, examples include wastewater filtration according to local requirements, implementation of online wastewater monitoring systems, and conducting daily and monthly water quality assessments. SDG 6.3, which focuses on improving water quality by reducing pollution, aligns with these initiatives. Businesses can reduce their environmental impact and enhance the quality of water for ecosystems and surrounding communities by adhering to quality standards and implementing proactive wastewater treatment.
d. Increasing water-use efficiency and conservation 
The theme of enhancing water efficiency and conservation highlights the importance of recycling water in operations, reducing raw water extraction, and promoting effective water use. Instances from the CSR report illustrate water reuse in the gold production process, the design of systems to cut down water consumption, and the utilization of sediment ponds for recycled water in operational areas. These efforts align with SDG 6.4, which emphasizes improving water use efficiency, and SDG 6.5, which advocates for water resource management at all levels. By decreasing natural water withdrawals and emphasizing recycling, companies support sustainable water resource management, balancing industrial demand and community water access.
e. Protection and restoration of water-related ecosystems
The theme of protecting and restoring water-related ecosystems emphasizes the creation of conservation zones, ecosystem restoration, and biodiversity conservation. Examples include coral reef transplantation, mangrove restoration, habitat conservation near protected areas, and regular biodiversity monitoring. SDG 6.6, which calls for preserving and restoring water-related ecosystems, aligns with this initiative. These steps are evidence of mining companies' responsibility to maintain ecological balance and demonstrate their dedication to biodiversity conservation, especially in areas affected by mining.
f. Community engagement in water and sanitation management
The theme of community engagement in water and sanitation management stresses the importance of local participation in water management, community programs, and collaboration with local governments. Examples of these activities include involving all stakeholders in building water infrastructure in both inland and coastal communities, implementing community empowerment programs for fishermen, and conducting public consultations before issuing water permits. This CSR program supports SDG 6.b, which emphasizes the significance of community engagement in water and sanitation management by involving communities and fostering local partnerships. At the regional level, this strategy encourages sustainable water management practices, provides livelihood opportunities, and enhances local knowledge. This indicates positive signs of community engagement in water management, despite findings that many water managers either lacked experience or trust in engaging with the community (Hall, 2015).
4.2 CSR Weaknesses of Indonesian Mining Companies
Identifying weaknesses in CSR programs is critical for a thorough review because it identifies opportunities for improvement and ensures that efforts are effectively contributing to SDG 6. The weaknesses of Indonesian mining companies’ CSR include a limited scope and coverage, insufficient monitoring and evaluation, reliance on external factors for resource allocation, minimal community involvement and empowerment, difficulties in integrating technology, challenges in biodiversity conservation and environmental impact management, as well as obstacles in international cooperation, compliance with standards, and stakeholder communication.
a. Limited scope and coverage
Many CSR initiatives in Indonesian mining companies appear to be concentrated in specific areas and target specific groups, such as fishermen; however, this limited geographical and demographic scope may overlook other communities and vulnerable populations—such as women, children, and marginalized groups—reducing the overall impact of CSR efforts across broader mining-affected regions. Hurst & Ihlen (2018) emphasized that CSR should include all stakeholders. However, if complete inclusion is not feasible at a given time, there should be a strong rationale for choosing which specific stakeholder group to target.
b. Insufficient monitoring and evaluation
Monitoring and evaluating CSR initiatives should be more visible in data transparency and long-term impact assessment. Evaluation may include quantitative metrics such as environmental impact assessments, social returns, and customer feedback, while qualitative assessments may include interviews (Etikan, 2024). Although some projects are stated, precise measurements of their efficacy are limited, indicating a need for systematic monitoring and honest reporting. This absence creates obstacles in evaluating CSR initiatives' true impact and identifying improvement areas. Transparency in monitoring and evaluation schemes plays a significant role in enhancing firms' positive reputation. Additionally, projects such as the construction of toilets and the installation of water meters often lack long-term sustainability or impact assessments. Accurate impact evaluations are essential for assessing long-term effects, not merely as a short-term solution. Impact evaluations should also not focus only on small groups of people but can be extended to the national or regional scale. (Barnett et al., 2020).
c. Reliance on external factors for resource allocation
Challenges to the sustainability of CSR initiatives stem from dependence on external factors, resource allocation, and efficiency issues. Many programs form partnerships with local governments and organizations; however, the specifics of these collaborations remain unclear. Reliance on external partners and the necessity for a strong internal framework can result in program implementation and sustainability inconsistencies. Moreover, specific CSR initiatives must adhere to regulatory mandates like wastewater quality standards. This compliance-driven approach can sometimes hinder innovation and not sufficiently address systemic water and sanitation issues. CSR data highlights projects linked to resource allocation; however, details on budget distribution and funding sources are essential for efficiently and adequately evaluating funding sources to achieve maximum results. Initiatives such as water recycling and wastewater management are recognized; however, quantifiable efficiency gains and reductions in resource consumption still need to be specified. The absence of data constrains the capacity to assess progress and efficiently allocate resources.
d. Limited community engagement and empowerment
Community engagement and empowerment are critical for the success and sustainability of CSR initiatives. Although programs like public consultations and empowerment initiatives exist, they frequently need more comprehensive descriptions of the levels of community participation. This restricted method of engagement may lead to inadequate community ownership and participation, thereby diminishing the effectiveness and sustainability of the initiatives. Furthermore, specific capacity-building initiatives, such as the POS PELAUT Program (Polyculture Silvofishery, as Fishermen Empowerment) are referenced but must include thorough training or educational elements. Without sufficient capacity-building initiatives, communities may face challenges in the sustainable maintenance and management of water and sanitation facilities over time.
e. Limitations in the integration of technology, biodiversity conservation, and environmental impact
Sustainable CSR practices are presented with significant challenges when addressing environmental impact and biodiversity conservation, as well as integrating innovative technologies. Nevertheless, the company has recognized the necessity of biodiversity management plans (BMPs) and is developing them. However, a structured, comprehensive approach may still be necessary to support these initiatives, which could leave gaps in ecosystem protection. Furthermore, despite the extensive land rehabilitation that has been reported, the efficacy of these endeavors in restoring ecosystems to their original state has not been comprehensively assessed. It is still being determined whether these initiatives effectively lessen the damage that mining operations cause to the environment with reliable restoration metrics. Some sophisticated technologies, including gravity-based sediment ponds and online wastewater monitoring, are implemented in innovation. Nevertheless, the degree of technological integration across all operations is still being determined, and there may be lost opportunities to implement cutting-edge solutions to enhance water and sanitation management. Additionally, although implementation details for these technological solutions are provided, their long-term sustainability and scalability in response to changing conditions must be more adequately planned, potentially restricting their long-term adaptability and effectiveness.
f. Limitations in international cooperation, standards, and stakeholder communication
Robust international cooperation, transparent communication with stakeholders, and adherence to global standards are essential components of effective CSR practices; however, these areas still need to be improved. The company has no specific water conservation and sanitation programs involving international cooperation despite its references to international guidelines, such as those from the International Council on Mining & Metals (ICMM). This restricted global collaboration may lead to the loss of opportunities to implement best practices, acquire supplementary resources, and capitalize on international expertise to improve corporate social responsibility initiatives. Furthermore, even though specific standards are cited, they must indicate their consistent application across all CSR activities. This inconsistency could undermine the overall objectives by resulting in variations in the quality and effectiveness of CSR programs. The CSR data lists initiatives, but it lacks detailed explanations and accessible reporting formats, which makes it difficult for stakeholders to fully comprehend and assess CSR efforts in terms of communication and stakeholder transparency. Poor communication and transparency can erode trust between the company and the community, reducing accountability. Stakeholders might also grow skeptical about the genuine motives behind the company's CSR, believing it could be aimed solely at its own advantage (Liu et al., 2023). Additionally, information regarding community feedback mechanisms and grievance redressal systems is restricted. Due to the absence of robust feedback channels, the company may be unable to promptly identify and address issues, resulting in unresolved community concerns and a reduction in the efficacy of CSR activities.
4.3 Policy Recommendations for CSR of Indonesian Mining Companies
Policy recommendations to enhance the quality of CSR among mining companies in Indonesia must be refined to achieve sustainable practices. Effective policies can increase engagement, ensure compliance, and encourage innovation, benefiting all stakeholders, institutions, and society. Promoting a self-regulatory framework in CSR programs can enhance alignment with social governance objectives (Kumaza & He, 2018). Several companies have demonstrated that CSR innovation policies can improve corporate reputation and generate economic benefits (Kumar & Sinha, 2024). Some recommendations that Indonesian mining companies can adopt to enhance the effectiveness of CSR initiatives in achieving SDG 6 include:
1. Enhanced monitoring, evaluation, and transparency in CSR
Companies should establish a structured framework with measurable metrics, external audits, and detailed reporting to enhance monitoring, assessment, and transparency of CSR initiatives. This framework will cultivate trust among stakeholders. Organizations must define appropriate and measurable metrics for each CSR initiative. Collecting baseline data is crucial to evaluate initial conditions, followed by measuring progress and conducting a final impact assessment to differentiate between long-term benefits and short-term solutions (Aravossis et al., 2006). Additionally, implementing third-party audits can provide an objective assessment of CSR initiatives, thereby boosting transparency and uncovering opportunities for improvement. Companies serious about making good, clear CSR reports are also more likely to carefully check and verify those reports (Sethi et al., 2017). Furthermore, stakeholders should have access to regularly published reports that detail CSR outcomes, including resource consumption and societal benefits (Sallam & ALSohybe, 2023). These CSR reports should serve as accountability tools rather than as instruments of impression management for the firms (Michelon et al., 2015). 
Transparency is important for the CSR committee to provide a comprehensive report. This report is essential for the company to monitor and evaluate, especially regarding SDGs: clean water and sanitation. CSR committees from companies in Indonesia tend to be secretive regarding water information (Wahyuningrum et al., 2023). The level above (i.e., directors and managers) must support the creation of transparency at the CSR committee level. Transparency of water information in mining companies is an integral part of the process so that the public can assess the company's performance to create sustainability. Public assessment is not intended to judge; this is part of the public's monitoring and evaluation to improve the CSR committee (Helfaya & Moussa, 2017).
2. Strengthen internal capacity and reduce dependency on external factors
Companies should develop a detailed internal framework with well-defined roles, structured guidelines for allocating resources, and decision-making protocols to ensure that CSR initiatives are consistent and sustainable. This will enhance internal capacity and decrease reliance on external factors when implementing CSR. Assigning roles within the team will foster accountability and optimize activity initiatives (Dixit & Mishra, 2022). Employee-oriented CSR has been shown to positively impact relationship quality, a desirable outcome for organizations. Trust fostered through these initiatives encourages stronger personal relationships, alignment of values and goals — even in challenging situations — and higher levels of employee commitment (Pfajfar et al., 2022). A systematic approach to resource allocation will guarantee adequate funding for essential projects such as water recycling and biodiversity conservation (Poplawska, 2014). Additionally, establishing clear decision-making protocols enhances operational efficiency (Risi & Wickert, 2019). Budget transparency is crucial as it can build trust and enable better tracking of expenditures (Dixit & Mishra, 2022). Proactive measures like water conservation can inspire innovative ideas that extend beyond mere regulatory compliance (Sánchez-Hernández et al., 2021). Collaborating with local governments and organizations with clear objectives is vital to sustaining the positive impacts of CSR projects after implementation (Rama et al., 2009).
CSR in developing countries is different from that in developed countries, where CSR is more dependent on investment and economy from foreign parties (Hilson, 2012). Therefore, it is essential for CSR not to depend on external parties. Strengthening internal capacity needs to be done as a step to reduce dependence on external parties. Recognizing the surrounding environment and identifying contributions to society are essential to CSR's ability to impact society. Many CSRs are only symbolic and do not have a tangible impact on society. The cause is the ability of CSR to identify and implement CSR programs is not on target.
3. Deepen Community Engagement and Empowerment
Companies should adopt inclusive practices that engage local communities throughout the duration of CSR activities to enhance community involvement and empowerment. This approach can cultivate a sense of ownership and effectively address local community needs. Strategies to achieve this goal may employ participatory methods, such as workshops and feedback sessions, that promote collaborative problem-solving and idea generation (Sroufe & Ramos, 2015). Holt (2024) asserts that public consultations foster open communication and ensure the inclusion of community perspectives in CSR planning. Capacity-building programs might include facility maintenance and management training, empowering communities to independently and sustainably manage their resources (Fulton et al., 2023). Atzmanstorfer et al. (2023) indicate that establishing community-led grievance redress systems and feedback mechanisms can enable companies to directly address community needs and concerns directly, facilitating aligning CSR projects with local community priorities. Similarly, it is essential to acknowledge local water resource settings, traditional practices, and the community's willingness to engage with introduced projects (SDG Resource Centre, 2025).
Rudito et al. (2022) examine the significance of social capital in the efficacy of CSR initiatives focused on community empowerment in developing nations. The result emphasizes the importance of including communities in CSR programs. Effective participation not only leads to improved outcomes but also gives communities the ability to achieve sustainable development. Besides, the presence of social capital increases the possibility that a community will participate in CSR activities, decreases the amount of uncertainty, boosts morale and motivation, encourages the exchange of information, and fortifies the sense of togetherness. Involving communities in water security programs cultivates a sense of ownership and accountability (Aimar, 2018). CSR programs can enhance community engagement via educational initiatives, awareness campaigns, and participatory projects. This engagement guarantees that water security solutions are culturally suitable and broadly endorsed.
4. Strengthen technological integration and environmental sustainability
Companies should enhance technology integration and promote environmental sustainability. This includes installing gravity-based sedimentation ponds and implementing online wastewater monitoring systems. Moreover, real-time water quality monitoring and AI-powered predictive maintenance are essential. Studies show the use of portable devices and the integration of the Internet of Things (IoT) for the in-situ detection of water contaminants, such as potentially toxic elements (Jan et al., 2021; Senoro et al., 2022; Thakur & Devi, 2024). Companies require clear biodiversity conservation goals and metrics to assess land and ecosystem restoration efforts, ensuring alignment with sustainable development objectives. Essentially, Presidential Decree No. 77 Series of 2024 is in place in Indonesia to accelerate the establishment and management of nursery facilities related to mineral and coal mining operations in the country (Deloitte, 2024). Innovative technologies like AI and machine learning optimize resource use and reduce waste, significantly advancing sustainability targets (Nosirov et al., 2024). Real-time monitoring through online wastewater systems and water quality evaluations can provide immediate feedback and enable timely interventions (Raihan et al., 2024). Additionally, monitoring ecological impacts is crucial for aligning with sustainability goals (Raihan et al., 2024). Investing in adaptive technologies that evolve with environmental challenges strengthens the long-term sustainability of CSR initiatives (Tarasenko, 2024). Engaging multiple stakeholders is vital for successfully implementing sustainable technologies (Adelakun, 2023). 
Aside from that, one concept that can be adapted to enhance environmentally friendly technology is green mining. Green mining refers to the adoption of sustainable methods and technologies within the mining sector to reduce its ecological footprint. This strategy aims to improve the sustainability of mining operations by utilizing renewable energy sources, recycling mine waste, and conserving water (Sun, 2024). Green mining prioritizes water conservation measures to lessen the negative impacts on the environment. Efficiency in water management, advancements in wastewater treatment, and reduced reliance on local water sources are all advantages of this approach, which includes collecting and utilizing rainfall. In addition, governments can provide regulatory frameworks to encourage technology adoption. 
5. Enhance international cooperation, standards compliance, and stakeholder communication
Companies should develop relationships with international organizations to implement global best practices and enhance stakeholder communication in water and biodiversity conservation. This approach fosters innovation and efficiency while aligning CSR programs with international standards. Adhering to quality standards will enhance the organization's credibility and stakeholder trust by complying with globally recognized standards and effectively communicating CSR practices (Moratis, 2017). According to Eduah (2024), companies can strengthen trust by regularly connecting and engaging with their stakeholders. 
Bezuidenhout (2018) formulates a CSR communication model aimed at enhancing the capacity of enterprises and society for sustainability. A key aspect of achieving this goal is stakeholder empowerment. The concept provides guidance on identifying and engaging stakeholders in the CSR communication process, highlighting reciprocal empowerment and sustainability. Actions that can be taken include identifying relevant stakeholders, engaging them in CSR activities, and establishing two-way communication between stakeholders and corporations. By effectively involving stakeholders, corporations can build lasting connections that promote sustainable development. CSR initiatives are designed to meet current needs while supporting the long-term well-being of the business and its stakeholders. Moreover, collaboration among enterprises, governmental bodies, and communities is essential for achieving water security. This underscores that CSR can play a significant role in fostering these partnerships (Aimar, 2018). Collaborative efforts lead to the development of comprehensive water management strategies. Such collaborations can pool resources, share knowledge, and implement large-scale projects that benefit entire regions.
5. Conclusion
The findings of this study highlight the contributions of corporate social responsibility (CSR) initiatives by Indonesian mining companies toward achieving Sustainable Development Goal 6 (SDG 6). The companies' CSR programs have positively impacted water accessibility, sanitation, water quality, and ecosystem restoration. Various projects, such as the provision of clean drinking water, sanitation infrastructure development, and water quality monitoring, demonstrate a commitment to improving water resource management. Furthermore, community engagement programs and efforts to protect water-related ecosystems align with SDG 6’s targets. These initiatives illustrate how businesses can play a crucial role in sustainable water and sanitation management, balancing industrial operations with environmental and social responsibilities. However, despite these positive contributions, several critical gaps remain in the effectiveness and sustainability of CSR practices.
One of the major challenges identified is the limited scope and coverage of CSR programs. Many initiatives focus on specific regions and communities, leaving out other vulnerable populations who may also be affected by mining operations. Additionally, the study found inadequate monitoring and evaluation mechanisms, making it difficult to assess the long-term impact and effectiveness of these initiatives. A lack of transparency in reporting and the absence of standardized metrics further hinder efforts to track progress and ensure accountability. Mining companies must establish more structured and systematic approaches to monitoring CSR efforts, including clear impact assessments and third-party evaluations. Addressing these limitations would help enhance the credibility and effectiveness of CSR programs in supporting sustainable water management.
Another significant challenge is the reliance on external funding and partnerships, which may affect the continuity of CSR programs. While collaboration with government agencies and non-governmental organizations (NGOs) can enhance resource mobilization, overdependence on these external factors can create sustainability issues when funding is reduced or withdrawn. To ensure long-term impact, companies should strengthen their internal capabilities, allocate dedicated budgets for CSR activities, and develop independent frameworks for implementation. Moreover, the integration of advanced technologies such as artificial intelligence and real-time water monitoring could improve water-use efficiency, wastewater management, and ecosystem conservation. Establishing biodiversity conservation metrics and clear environmental restoration benchmarks would further strengthen CSR’s role in sustainable development.
To maximize CSR’s effectiveness in achieving SDG 6, mining companies must enhance their transparency, community involvement, and adherence to international standards. Strengthening community engagement through participatory decision-making and capacity-building programs can foster a sense of ownership and ensure that CSR initiatives address local needs effectively. Additionally, aligning CSR practices with global sustainability frameworks and fostering international collaboration would allow companies to implement best practices in water and sanitation management. By adopting these strategic improvements, Indonesian mining companies can make their CSR programs more impactful, ensuring that corporate activities contribute meaningfully to sustainable water resource management and long-term environmental and social well-being.
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