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[bookmark: _Toc232601713]INTRODUCTION:
The metal production and mining industry is changing as a result of the world's shift to a low-carbon economy, especially for companies that produce copper like Codelco. Copper is essential to grid infrastructure, electric cars, and renewable energy systems, putting Codelco at the forefront of the energy shift. Nevertheless, despite its strategic significance, copper mining is still quite vulnerable to environmental stresses, especially water shortages and carbon-intensive extraction techniques (Codelco,2025). 
Considering an emphasis on the natural environment and a secondary emphasis on the political and legal environment, this research examines two significant external marketing environment players impacting Codelco's shift toward lower-carbon materials.   In order to suggest a suitable competitive positioning strategy, it then assesses strategic growth possibilities using the Ansoff Matrix and Porter's Generic Strategies. Lastly, it offers a critical reflection on how artificial intelligence techniques were used to help this analysis's creation.
In order to evaluate Codelco's sustainability transition's prospects and inconsistencies, the paper employs a critical, evidence-based methodology that draws from both industry data and scholarly literature.
[bookmark: _Toc232601714]Marketing Environment Analysis
[bookmark: _Toc232601715]1.Natural Environment
The biggest external factor driving Codelco's strategy shift to low-carbon production is the natural environment. In Chile's northern mining areas, where Codelco's operations are largely focused, climate change has made water shortages worse. Because copper extraction requires a lot of water, this places a structural limit on output capacity (OECD 2024). Although the corporation has made investments in water recycling systems and desalination facilities, these solutions raise operating costs and energy consumption, which may negate certain environmental advantages. 
However, when looking at today's debate on sustainability, a contradiction appears. According to Duex et al. (2026) copper is necessary for decarbonisation technology like wind turbines and electric cars, despite the fact that mining is frequently blamed for environmental damage. This leads to a paradox: although worldwide environmental transformation is accelerated by rising copper demand, local environmental concerns in Chile are intensified. As a result, Codelco works in a dual-role environment where it both facilitates and contributes to climate mitigation.
Increased demand for copper across the world offers Codelco a huge market potential, especially in light of increased investment in electric vehicles and renewable energy infrastructure. According to Biancardi et al. (2025)  industry predictions indicate that as nations move away from fossil fuels, copper consumption will increase significantly over the next several decades. But as demand rises, so does the investigation of supply chain emissions. Codelco must therefore strike a balance between expansion prospects and decarbonisation constraints, necessitating investment in cleaner production methods to preserve market access in areas subject to environmental regulations like the European Union. 
Water scarcity in Chile
One of Codelco's biggest environmental problems is still water shortage. According to Codelco annual report (2025) long-term climatic pressures indicate that water security will continue to be a strategic concern, even if the corporation reduced water usage in highly stressed basins by 12% in 2024. As a result, water management should be seen as both an environmental obligation and a crucial component affecting future competitiveness and operational continuity.
Renewable Energy Transition
According to Santos et al. (2025) the manufacture of copper still requires a lot of energy, especially in the extraction and concentration stages. As a result, cutting emissions necessitates large investments in electrification and renewable energy infrastructure. However, short-term financial success may be constrained by the high cost of technological innovation, highlighting the conflict between economic efficiency and environmental responsibility.
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Climate change Impacts
Codelco has operational and strategic issues as a result of climate change. According to Ang, Lebre and Mclntyre (2026) stakeholder expectations are raised by increased public awareness about environmental sustainability, but production stability is threatened by rising temperatures and protracted drought conditions. Because of this, climate change poses both a physical and a reputational danger, necessitating the development of complete adaption measures.
Rising Global Copper Demand
The worldwide shift to renewable energy presents significant development prospects for Codelco notwithstanding environmental difficulties. According to Duex, Busch and Kendall (2026) infrastructure for electrical transmission, renewable energy production, and electric cars all depend on copper. As a result, the corporation has a strong financial incentive to invest in lower-carbon manufacturing techniques that satisfy changing customer expectations due to rising worldwide demand.
ESG pressure from Customers
According to Alan and Koker (2023) consumer expectations have changed to include factors other than price and quality. Industrial purchasers are increasingly looking for proof that raw materials were produced ethically and with reduced carbon emissions. Codelco is under pressure from competitors to enhance its sustainability performance as a result of this change, which also presents chances to set its goods apart with environmental credentials.
Carbon intensity reduction initiatives
Codelco's promise to minimise Scope 1 and 2 emissions by 70% by 2030 shows that decarbonisation is now a strategic objective rather than just a need for compliance (Codelco, 2025). However, reaching this goal would need significant investments in renewable energy and operational change, putting cost-effectiveness and environmental goals at odds. Although these actions show a dedication to sustainability, their long-term efficacy depends on advancements in technology and ongoing funding. Therefore, rather than being a comprehensive answer to the problems associated with decarbonisation, environmental measures should be seen as a continuous strategic process. 
In general, Codelco faces both possibilities and risks from the natural environment. According to Moreno-Leiva et al. (2020) growing demand for copper produced responsibly gives chances for economic advantage, while climate change, water shortages, and emissions challenges raise operational complexity. As a result, environmental sustainability is now not just a compliance duty but a strategic imperative.
[bookmark: _Toc232601716]2.Political and Legal Environment
Codelco's strategic flexibility is greatly influenced by the political and legal environment because of its state-owned nature and Chile's changing environmental governance framework. In addition to encouraging mining as a significant export sector, government policy also enforces more stringent environmental compliance regulations. For example, Chile's environmental licensing laws and national decarbonisation commitments raise the cost of compliance while encouraging greener manufacturing practices.
Furthermore, Codelco is under indirect pressure to lower embedded carbon emissions due to international regulatory mechanisms like carbon border adjustment rules in important export markets. This demonstrates how business sustainability initiatives are influenced by the interaction between local and global regulatory systems. According to Clara (2024) long-term investment planning is more difficult, though, due to regulatory fragmentation between countries.
Codelco may be compared to industry giants like Rio Tinto, which has made significant investments in decarbonisation technology and mining operations powered by renewable energy. On the other hand, Codelco's sustainability approach has always prioritised water management and operational effectiveness above extensive technical change. This implies that Codelco may be viewed as a growing follower rather than a leader in low-carbon mining innovation, even though it is reacting to environmental challenges.
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The best growth strategy for Codelco, According to Ansoff's Matrix (1957), is development of products as it involves introducing new goods into current markets. The development of approved low-carbon copper goods aimed at current industry clients, such as producers of electric cars, renewable energy infrastructure, and energy storage systems, would be the main emphasis of this approach. The environmental study, which revealed increased stakeholder pressure for sustainable manufacturing and rising demand for minerals that enable the global energy transition, is intimately related to this proposal.
According to Whittington et al. (2019) a careful evaluation of different growth methods makes the appropriateness of product development more apparent. The goal of market penetration is to increase sales of current items in current markets. Because copper is primarily a commodity product and Codelco already has a dominant position in the global copper markets, this strategy may have limited development potential even if it typically entails reduced risk. In a similar vein, market development would help the business expand into new areas, but it wouldn't immediately meet shifting consumer demands for carbon emissions and sustainability. The most drastic growth strategy is diversification, but it also carries the greatest degree of risk as it necessitates large investments in untested goods and markets. As a result, Product Development provides the most well-rounded strategy by fusing strategic alignment with environmental trends with growth prospects.
According to Cong, Freedman and Park (2020) the production of low-carbon copper goods supported by the use of energy from renewable sources, emissions-reduction technology, and open carbon reporting systems should be the main focus of the suggested product development plan. Industrial clients are looking more and more for proof that raw materials were produced ethically and with less of an impact on the environment. As a result, the idea of product development goes beyond the actual manufacture of copper and include the addition of value through independent certification, sustainability standards, and traceability systems. This strategy strengthens Codelco's position within ecologically responsible supply chains while enabling it to adapt to changing consumer demands.
Major challenges still exist despite these opportunities. Considerable financial investments in renewable energy facilities, emissions monitoring systems, and operational change are needed to make the shift to low-carbon copper manufacturing. According to Bloomfield (2021) stakeholders looking for quick financial returns may put pressure on these investments, which might lower short-term profitability. Furthermore, because certain decarbonisation technologies are still in the development stage and could not produce the anticipated efficiency improvements, technical uncertainty continues to be a worry. Management must so carefully strike a balance between financial success goals and sustainability aspirations. This demonstrates how difficult it is to make strategic decisions in sectors of the economy that are going through environmental change.
[bookmark: _Toc232601719]Porter’s Generic Strategy
Porter's (1980) Generic Strategy should be used by Codelco to get a competitive edge. Differentiation allows the business to compete through distinctive value creation, as opposed to Cost Leadership, which aims to compete largely through lower pricing. This strategy is especially pertinent as an increasing number of clients are assessing suppliers not just on cost and quality but also on sustainability pledges and environmental performance. By creating certified low-carbon copper goods, Codelco can establish itself as an ethical supplier that can help clients achieve their own sustainability goals.
However, According to Herrington (2021) there are inherent challenges to distinctiveness in traditional commodities markets. Because copper is typically thought of as a uniform commodity, it is difficult to establish significant differences across providers. As a result, sustainability claims by themselves might not be enough to create a sustained competitive advantage. Therefore, Codelco needs to make sure that third-party verification, quantifiable environmental performance indicators, and open reporting systems encourage distinction. If the firm doesn't present reliable proof, it might be accused of greenwashing, which could harm its brand and shareholder trust. This shows that the legitimacy and openness of sustainability programs are just as important to effective differentiation as their execution.
According to Bechini et al. (2020) competitors like Rio Tinto and BHP, who have made large investments in operations powered by renewable energy sources and initiatives to reduce emissions, provide a valuable contrast. These companies are frequently recognised as leaders in mining innovation with an emphasis on sustainability. In contrast, Codelco's approach has traditionally placed a greater emphasis on resource management and operational effectiveness. Although this strategy has been successful, rising environmental standards indicate that sustaining competitiveness will need a greater focus on sustainability leadership and product uniqueness. Codelco should thus create a unique market position built on low-carbon copper production and prudent resource management rather than just copying rival initiatives.
[bookmark: _Toc232601720]INTERNATIONAL BUSINESS STRATEGY CONSIDERATIONS
The need for a differentiated approach is further supported by international commercial concerns. According to Wang, Zhang and Feng (2022) More strict environmental laws and criteria for sustainability disclosure are being imposed by developed markets like the European Union. These markets show a greater demand for certified low-carbon products, which may support premium pricing potential even if compliance costs may be higher. The benefit of sustainability-based differentiation, however, may be limited since many emerging countries still place a higher priority on industrial expansion and affordability. This leads to a strategic conundrum about the distribution of resources and the priority of the market. However, rather than competing mostly on price, concentrating on areas where environmental performance creates quantifiable economic value is probably going to provide greater long-term benefits.
Codelco should undertake a gradual shift to low-carbon operations in order to successfully execute this strategy. Increased use of emissions reduction technologies, expansion of water recycling systems, increased investment in renewable energy, and the creation of transparent carbon footprint tracking mechanisms should all be part of this. According to Watari et al. (2019) By generating long-term demand for certified low-carbon copper products, strategic collaborations with manufacturers of electric vehicles and renewable energy firms may further improve market positioning. These kinds of partnerships would also encourage innovation and make it easier for knowledge to be shared across the value chain.
In conclusion, Codelco's best growth strategy is product development as it combines environmental sustainability goals with new market prospects. The firm may adapt to shifting stakeholder expectations and improve its competitive position by developing low-carbon copper goods and implementing a differentiation strategy. The long-term advantages of greater market access, stronger customer connections, and higher sustainability performance exceed the substantial costs and operational risks associated with implementation. As a result, sustainability should be seen as a strategic source of future growth and competitive advantage rather than just a necessity for compliance.
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Tool Disclosure:
The majority of the research for this paper was done independently utilising publically accessible sources, company publications, industry studies, and scholarly journals from (Google scholar). In order to facilitate information retrieval and investigate possible literature pertinent to topics like sustainability, reducing carbon emissions, and strategic planning within the mining industry, artificial intelligence (AI Copilot) was implemented selectively.   Throughout the study, I maintained control over the primary research procedure, source selection, and analytical choices. 
Critical Evaluation of AI Output:
To ensure accuracy, each piece of information suggested by AI-assisted (Copilot) searches was carefully verified against reputable sources. Cross-referencing claims with official Codelco documents (Codelco Annual Report, 2025), research from the International Energy Agency and OECD (2024), and peer-reviewed scholarly journals were all necessary for this. There were no references in the final report that could not be verified through academic databases or other trustworthy sources. The identification of AI hallucinations, such as unsubstantiated arguments, incorrect figures, or references that could not be linked to reliable sources, was made possible in large part by this verification procedure. When contradictions or unconfirmed facts were found, they were either eliminated from the final report or fixed using proof from reliable sources. This method contributed to the final content's accuracy, logical consistency, and evidence-based foundation.
Contribution Analysis:
The analytical material of the paper, such as the assessment of competitive positioning, strategic growth alternatives, and environmental concerns, was created separately. The interpretation of facts, use of strategic frameworks, and formulation of conclusions were entirely dependent on my own critical evaluation of the available data, even though AI occasionally helped find appropriate topics or books. Thus, rather than being automated outputs, the final structure, arguments, and recommendations represent my personal evaluation.
From a professional and ethical point of view, AI offers marketing and strategic analysis both possibilities and threats. It may provide biased, misleading, or unverifiable content, yet it can increase productivity when finding information and investigating new subjects. Therefore, rather than accepting AI-assisted outputs without question, users have a need to critically assess them. This experience highlighted the significance of independent judgement, source validation, and openness when integrating AI into academic and professional tasks.
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