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Abstract
The Southern African mining industry finds itself at a decisive point as digital technologies, including artificial intelligence (AI), the Internet of Things (IoT), autonomous systems, and blockchain, converge with more established value chain architectures. This paper examines how digital value chain reconfiguration reshapes supplier ecosystem dynamics and compels strategic renewal among mining firms in South Africa, Botswana, Zimbabwe, and Zambia. Building on the Resource-Based View, Dynamic Capabilities Theory, and Global Value Chain (GVC) theory, the paper develops an integrated analytical model linking digital adoption to supplier ecosystem transformation and strategic repositioning. Through a conceptual synthesis of empirical studies, industry reports, and case evidence, the study identifies four reconfiguration trajectories: automation-led disintermediation, data-driven supplier integration, platform-mediated ecosystem orchestration, and sustainability-linked value chain redesign, and analyses their differential implications for incumbent mining firms and supplier communities. The paper finds that digital reconfiguration simultaneously creates value and disrupts established supplier relationships, generating winner-take-most dynamics within supplier ecosystems that disproportionately affect SME suppliers and local-content participants. Strategic renewal frameworks that can navigate these tensions are identified and evaluated. The paper concludes with theoretical contributions and policy recommendations directed at mining firms, governments, and development finance institutions across the Southern African region.
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1. Introduction
The Southern African mining industry occupies a paradoxical position in the global economy. As one of the world's most resource-endowed regions, accounting for a substantial share of global platinum group metal reserves, alongside significant shares of gold, diamonds, chrome, and copper, and some of the deepest underground mining operations on earth Southern Africa's mining sector generates substantial foreign exchange earnings, tax revenues, and employment across South Africa, Botswana, Zimbabwe, Zambia, and neighbouring states. However, this same industry faces intensifying structural pressures: declining ore grades, rising energy and labour costs, increasing regulatory demands for environmental sustainability, and the growing digital disruption that is fundamentally reconfiguring how value is created, captured, and distributed across mining value chains (Lèbre et al., 2020; Musingwini, 2022).
The fourth industrial revolution, defined by the convergence of artificial intelligence, the Internet of Things, autonomous vehicles and drilling systems, advanced data analytics, robotics, and distributed ledger technologies, has entered the mining sector not as an incremental technological upgrade but as a systemic transformation that reshapes the fundamental architecture of mining value chains (World Economic Forum, 2020). Autonomous haul trucks operate in surface mines in South Africa's Northern Cape and in Botswana's diamond mines. Predictive maintenance systems powered by machine learning reduce unplanned downtime in Zambian copper operations. Integrated operations centres in Johannesburg manage geographically dispersed assets in real time. Blockchain platforms are being piloted to verify mineral provenance and track ESG compliance from ore body to end consumer (Deloitte, 2022).
These digital transformations do not occur in isolation. They cascade through the supplier ecosystems that serve mining firms, altering the capabilities required of equipment manufacturers, maintenance service providers, logistics operators, engineering firms, and community-based enterprises, and compelling strategic renewal at every level of the value chain. Suppliers that fail to develop digital interface capabilities risk disintermediation. Mining firms that fail to build dynamic digital capabilities risk competitive obsolescence as digitally agile competitors extract greater value from the same resource endowments. Governments that fail to embed digital-transition considerations in mining-sector policy risk presiding over value-chain upgrades that intensify technological dependency rather than build local industrial capacity (Fessehaie & Morris, 2018).
Despite the scale and pace of these changes, the scholarly literature systematically examining digital value chain reconfiguration in the Southern African mining context remains limited. The bulk of existing research either focuses on digital transformation in global mining without regional differentiation (Azapagic, 2004; Levine, 2019) or examines Southern African mining value chains without adequately incorporating the digital-transformation dimension (Fessehaie, 2012; Tregenna & Andreoni, 2020). This paper seeks to address that gap by developing an integrated analytical framework and synthesising available evidence on the four principal trajectories of digital reconfiguration observed in the region.
The paper pursues three interconnected objectives: first, to conceptualise digital value chain reconfiguration and its relationship to supplier ecosystem transformation in the Southern African mining context; second, to identify and analyse the principal trajectories through which digital transformation is reconfiguring mining value chains in the region; and third, to develop strategic renewal frameworks that enable mining firms and their supplier ecosystems to navigate digital transformation in ways that sustain competitive advantage and support inclusive regional development.
2. Theoretical Framework and Conceptual Review
2.1 Global Value Chain Theory and Mining Sector Governance
Global Value Chain (GVC) theory, initially developed by Gereffi et al. (2005) and later extended to the resource sector by Ponte and Sturgeon (2014), provides a key analytical framework for examining how value is generated and shared across the interconnected activities within the mining value chain. Within this framework, lead firms govern the value chain by setting participation conditions for suppliers, establishing quality and performance standards, and controlling access to end markets. The governance structure of a value chain, ranging from market-based, arm's-length transactions to captive relationships characterised by strict specifications and power imbalances, critically shapes suppliers' potential to upgrade and the distribution of value among chain participants.
In the Southern African mining context, GVC analysis reveals a characteristic pattern: large multinational mining houses (Anglo American, Glencore, Gold Fields, Sibanye-Stillwater) function as lead firms that define supply-chain standards, select and qualify suppliers, and increasingly use digital platforms to govern supplier relationships. The governance implications of digital transformation for this structure are profound. Digital platforms enable lead firms to extend their governance reach deeper into supplier ecosystems, monitoring supplier performance in real time and enforcing compliance with specifications to a degree previously impossible. This intensification of governance simultaneously creates efficiency gains and raises barriers to supplier participation, with important implications for local content and SME inclusion (Ponte et al., 2019).

2.2 Dynamic Capabilities Theory and Digital Transformation
Dynamic capabilities are defined as a firm's ability to sense emerging opportunities and threats, seize them by investing in new competencies, and reconfigure existing assets and routines to sustain competitive advantage as the environment changes (Teece et al., 1997). Dynamic capabilities theory has been widely applied to the study of digital transformation, where the ability to sense technological change, integrate new digital tools into operational processes, and reconfigure organisational structures and supplier relationships in response to digital disruption is now widely recognised as a fundamental determinant of competitive survival (Teece, 2018).
Applied to Southern African mining, dynamic capabilities theory directs analytical attention to the organisational and managerial foundations of digital adoption leadership vision, data governance structures, digital talent pipelines, and change-management capabilities that determine whether digital investments translate into operational improvements and sustainable competitive advantage. It also explains why digital transformation outcomes vary significantly across mining firms of similar size and resource endowment: heterogeneity in dynamic capabilities, not technological access per se, is the primary driver of differential digital transformation performance (Helfat & Peteraf, 2009).
2.3 Resource-Based View and Supplier Ecosystem Analysis
The Resource-Based View (RBV) of the firm, dating to Penrose (1959) and formalised by Barney (1991), argues that competitive advantage is sustained through the possession and utilisation of valuable, rare, inimitable, and non-substitutable (VRIN) resources. In the context of supplier ecosystem transformation, the RBV directs attention to the extent to which digital transformation creates new VRIN resources, including proprietary data assets, algorithmic capabilities, and platform infrastructure, while eroding the value of previously VRIN resources such as specialised manual maintenance knowledge, established vendor relationships, and proximity-based logistical advantages that characterised pre-digital supplier value propositions (Eisenhardt & Martin, 2000).
The integration of GVC theory, dynamic capabilities, and the RBV into a unified analytical framework demonstrates how digital transformation reshapes the governance structure of mining value chains (the GVC lens), necessitates dynamic capabilities to sense and respond to technological change (the dynamic capabilities lens), and reconfigures the resource bases that underpin competitive advantage for both mining firms and their suppliers (the RBV lens). Figure 1 presents this integrated framework.

Figure 1. Integrated Analytical Framework — Digital Value Chain Reconfiguration in Southern African Mining
	Global Value Chain Theory
	Dynamic Capabilities Theory
	Resource-Based View

	Focus: Governance structure, lead-firm power, supplier upgrading opportunities
	Focus: Sensing, seizing, and reconfiguring capabilities for digital adaptation
	Focus: VRIN resource creation, erosion, and reconfiguration

	Digital impact: Platform governance deepens lead-firm control; alters supplier participation barriers
	Digital impact: Exposes capability gaps; rewards firms with digital sensing and integration routines
	Digital impact: Data assets become VRIN; manual knowledge erodes; new substitution risks emerge

	Analytical output: Reconfiguration trajectories and governance evolution
	Analytical output: Strategic renewal pathways and capability-investment priorities
	Analytical output: Supplier resource repositioning and competitive-survival conditions


Source: Author's conceptual development.
The interaction between these frameworks is mediated by dynamic capabilities, which bridge the internal focus of the RBV with the external focus of GVC theory. Internal RBV resource configurations constrain the scope of a firm's dynamic capabilities; conversely, the successful execution of these capabilities alters the firm's positioning within the GVC governance structure. GVC governance shifts and RBV resource reconfigurations, therefore, do not merely run in parallel but exist in a continuous feedback loop, in which external value-chain pressures dictate resource needs and internal resource constraints limit GVC mobility.
3. Four Trajectories of Digital Value Chain Reconfiguration
3.1 Automation-Led Disintermediation
The first and most immediately visible reconfiguration trajectory is automation-led disintermediation: the replacement of human labour and human-intermediated supplier services with autonomous systems and machine intelligence. In Southern Africa, autonomous haulage systems (AHS) have progressed from pilot programmes toward operational deployment across several large-scale operations.
South Africa leads regional adoption, particularly through Anglo American. Operations including Mogalakwena and Sishen use Epiroc's Pit Viper autonomous drills to improve accuracy, safety, and efficiency; these rigs integrate autonomous drilling, wireless communication, GPS, fleet management, and remote operating stations, enabling minimal human intervention (Epiroc, 2019, 2021).
Underground operations, including diamond mines such as Venetia and Finsch and Zambian copper mines such as Mopani, Kansanshi, and Konkola, use automated long-hole drilling systems that allow remote supervision, reducing worker exposure to hazards while improving consistency and productivity. Across the region, mines are shifting from operator-assisted toward more autonomous drilling as part of broader digital mining strategies that combine automation, AI, and fleet management (Epiroc, 2018a, 2018b).
Mogalakwena is among the most digitally advanced automation projects in the region. As part of Anglo American's FutureSmart Mining™ programme, the operation uses autonomous Komatsu haul trucks, advanced fleet management, collision-avoidance technology, high-precision GPS, and remote operation centres to improve productivity and safety (Mining Weekly, 2018; International Mining, 2018). These systems enable haul trucks to operate with reduced human intervention while continuously communicating with dispatch systems and other mining equipment to optimise haul routes and minimise downtime (Mining Data Online, 2025; Earl, n.d.).
Sishen and Kolomela iron-ore mines use digital fleet systems for real-time monitoring, dispatch, predictive maintenance, and semi-autonomous hauling. While not fully driverless, as in leading Australian operations, this represents meaningful progress toward autonomous mining in Southern Africa (Deloitte, 2022; McKinsey & Company, 2023). In Botswana, the Jwaneng and Orapa diamond mines use autonomous haulage as part of broader digital efforts to improve efficiency and reduce risk, supporting automation in drilling, blasting, and monitoring (ICMM, 2023).
Southern Africa's adoption of autonomous haulage nonetheless remains at an earlier stage than in Australia, where several thousand autonomous trucks are already in operation (McKinsey & Company, 2023). Constraints include high capital costs, uneven digital infrastructure, cybersecurity exposure, skills shortages, and workforce resistance (PwC, 2024). Many operators consequently pursue phased strategies, beginning with collision avoidance, fleet management, and remote operating centres before progressing toward fuller autonomy (Deloitte, 2022). Where implemented, autonomous haulage is associated with productivity gains, reduced fuel use, lower human risk exposure, and more data-driven decision-making (ICMM, 2023; International Mining, 2021), and adoption is expected to accelerate as digital infrastructure improves (World Economic Forum, 2023).
The consequences for the supplier ecosystem are heterogeneous and context-specific. For large international equipment manufacturers such as Caterpillar, Komatsu, and Epiroc, autonomous systems present a significant revenue opportunity, as digitally enabled equipment commands price premiums and generates recurring revenue from software licensing, remote monitoring subscriptions, and data analytics services. For local and regional suppliers that previously provided staffing for manual equipment operation, basic maintenance services, and conventional spare-parts supply, however, automation-led disintermediation poses an existential threat. In the Southern African context, where mining employment carries community-livelihood and political-economy dimensions largely absent in Australia, these impacts are considerably amplified.
The disintermediation trajectory also extends into professional services. AI-powered geological modelling platforms are reducing demand for large teams of junior geologists in exploration and resource estimation. Drone-based survey systems are displacing traditional land-surveying subcontractors. Automated laboratory analysis systems challenge the business models of established sample-preparation and assay-service providers. The pattern is consistent across cases: digital systems assume tasks previously performed by human labour mediated through supplier relationships, compressing the supplier ecosystem and concentrating economic value within digital platform providers.
3.2 Data-Driven Supplier Integration
The second trajectory, data-driven supplier integration, represents a less visible but strategically significant reconfiguration in which digital data flows are used to integrate supplier capabilities more deeply into mining operations, rather than to replace them. This trajectory is most evident in predictive maintenance ecosystems, where mining firms share real-time sensor data from equipment with original equipment manufacturer (OEM) suppliers, enabling remote condition monitoring, predictive failure alerts, and just-in-time maintenance interventions that reduce unplanned downtime and extend asset life.
Anglo American's FutureSmart Mining programme illustrates this trajectory. Through its Operations Centre in Johannesburg, the company integrates data streams from sensors embedded across multiple mining sites, monitoring vibration patterns in haul-truck components, water-pump performance indicators, and conveyor-belt tension and wear and shares relevant data subsets with OEM suppliers who are contractually obliged to respond to predictive alerts within defined service-level windows (Anglo American, 2022). This arrangement transforms the supplier relationship from a transactional parts-and-labour model into a continuous performance partnership, in which supplier revenue is increasingly tied to asset availability outcomes rather than to the frequency of maintenance events.
The strategic implications for supplier ecosystems are double-edged. Suppliers that develop remote monitoring and predictive analytics capabilities can secure more stable, relationship-intensive, and higher-margin service contracts than conventional transactional arrangements allow. At the same time, deep data integration creates switching costs and lock-in dynamics that can disadvantage mining firms in supplier negotiations over time. It raises data-sovereignty questions about who owns the operational data generated by mining equipment and who controls access to the predictive insights derived from it, questions that are increasingly contentious in both commercial contracts and national regulatory frameworks (World Economic Forum, 2020).
For Southern African supplier ecosystems, data integration also poses a local-content challenge. The analytical platforms, machine learning models, and remote-monitoring infrastructure underpinning data-driven integration are predominantly developed and hosted by multinational technology companies and OEM suppliers headquartered outside the region. Local suppliers that lack the technical capability to interface with these platforms, or are excluded from data-sharing arrangements dominated by international OEM relationships, face progressive marginalisation from the most valuable segments of the evolving supplier ecosystem.

3.3 Platform-Mediated Ecosystem Orchestration
The third trajectory involves the emergence of digital platforms as governance mechanisms that orchestrate supplier ecosystem interactions at a scale beyond bilateral firm-to-firm relationships. In mining, this trajectory is most advanced in procurement and supply chain management, where platforms such as Coupa, SAP Ariba, and mining-specific procurement systems manage the full supplier lifecycle from qualification and onboarding through performance monitoring and payment within a single integrated digital environment.
South Africa's mining sector shows the most advanced development of platform-mediated ecosystems in the region. Anglo American's competitive positioning stems less from any single technology than from its ability to orchestrate an ecosystem of interoperable digital platforms: by integrating cloud computing (Microsoft Azure), enterprise systems (SAP), operational technologies, digital twins, AI, IoT, and proprietary analytics through its VOXEL™ platform, the company has established a platform-mediated ecosystem supporting autonomous operations, sustainability reporting, and data-driven decision-making across its global mining portfolio (Anglo American, 2024; Jacobides et al., 2018). Sibanye-Stillwater has similarly invested in supplier development platforms that integrate compliance training, BEE certification, and performance scoring within a single supplier relationship management system, enabling mining firms to enforce qualification standards, monitor delivery and quality performance in real time, and generate supplier scorecards that feed directly into contract-renewal decisions.
The governance consequences of platform-mediated orchestration closely mirror the captive governance structure identified in GVC theory: suppliers face high switching costs as their operational processes become deeply integrated with the mining firm's platform, operate under tightly specified performance requirements enforced through real-time monitoring, and have limited ability to leverage their position to secure better commercial terms. For large, technically capable suppliers with the resources to invest in platform integration, this governance structure provides access to stable, high-volume contracts. For smaller, less technically sophisticated suppliers, including many community-based enterprises and black economic empowerment (BEE) companies, regional mining policy platform requirements that are designed to support them create barriers that effectively exclude them from the most lucrative procurement categories.
3.4 Sustainability-Linked Value Chain Redesign
The fourth trajectory, sustainability-linked value chain redesign, is the most recent to emerge but is gaining rapid traction as ESG pressures from institutional investors, international customers, and regulatory frameworks converge, making mineral provenance, carbon footprint, and human rights compliance core dimensions of value chain governance. Blockchain-based mineral traceability platforms, including the Responsible Minerals Initiative's blockchain pilot, De Beers' Tracr platform for diamond provenance, and emerging copper and cobalt traceability initiatives in Zambia and the Democratic Republic of Congo, are enabling end-to-end digital tracking of minerals from ore body to consumer product, generating verifiable ESG compliance data and creating new value-chain segments centred on sustainability certification.
For Southern African mining firms and their suppliers, sustainability-linked redesign creates new compliance requirements alongside significant market-access opportunities. Firms able to demonstrate verified low-carbon, conflict-free, and community-benefit mineral supply chains can command price premiums in ESG-sensitive markets, particularly in Europe and North America, where supply-chain due diligence legislation is becoming mandatory, and gain preferential access to green finance and development finance institution (DFI) investment. Suppliers able to integrate sustainability data capture and reporting into their service offerings gain a competitive advantage in procurement processes increasingly shaped by ESG scoring criteria (Lèbre et al., 2020).
4. Supplier Ecosystem Transformation: Dynamics and Implications
4.1 Winner-Take-Most Dynamics and Supplier Ecosystem Polarisation
Across all four reconfiguration trajectories, a common structural dynamic is evident: digital transformation produces winner-take-all outcomes within supplier ecosystems, concentrating value and access to contracts among a relatively small number of digitally capable, well-capitalised suppliers, while progressively marginalising those unable to meet evolving digital participation requirements. This pattern has been documented in supplier ecosystem research across multiple industries (Jacobides et al., 2018) and is now clearly visible in Southern African mining supply chains.
Evidence from South Africa's mining sector is particularly instructive. Industry surveys conducted by the Minerals Council South Africa (2023) indicate that the top tier of mining suppliers by digital capability those with established predictive analytics offerings, platform-compatible ERP systems, and digital service delivery models are capturing a disproportionate and growing share of total mining procurement spend, while a substantial share of smaller, more labour-intensive suppliers with limited digital infrastructure are experiencing declining contract values and increasing competition from both digitally advanced regional suppliers and international competitors entering the market through platform-mediated procurement.
This polarisation is not merely a commercial phenomenon. In Southern Africa's political economy, mining supplier ecosystems serve as mechanisms for social and economic transformation, through which mining revenues are distributed to local communities, BEE commitments are implemented, and host communities gain an economic stake in mining operations. Digital transformation that concentrates supplier-ecosystem value among large, internationally connected firms simultaneously undermines the social-licence dimensions of mining-sector legitimacy and intensifies political tensions over local-content requirements and community-benefit agreements.
4.2 Local Content Policy and the Digital Transformation Challenge
All four mining jurisdictions examined in this study, South Africa, Botswana, Zimbabwe, and Zambia, have enacted local content frameworks that require mining firms to prioritise locally owned and locally manufactured suppliers in their procurement. In South Africa, Mining Charter III establishes minimum local procurement thresholds and BEE ownership requirements for suppliers (Department of Mineral Resources, 2018). In Zambia, the Citizens Economic Empowerment Act imposes broadly comparable requirements, as does the Zambia Development Agency Act. These frameworks were designed for a pre-digital supplier ecosystem in which geographic proximity, relationship-based business development, and manual service delivery were the primary bases of competitive differentiation.
Digital transformation disrupts the logic of these frameworks in several ways. First, platform-mediated procurement enables international suppliers to participate in mining procurement without a local presence, undermining the advantages of geographic proximity. Second, digital capability requirements effectively create new informal barriers to supplier participation that existing local-content compliance metrics do not capture: a supplier can be locally owned and BEE-compliant yet be technically excluded from digitally governed procurement processes because it cannot integrate with the required platforms. Third, the data and intellectual property generated by digital supplier relationships increasingly accrue to international OEMs and technology companies rather than to local supplier communities, creating new forms of value extraction that existing local-content frameworks are not designed to address.
Table 1. Digital Transformation Readiness of Southern African Mining Supplier Ecosystems
	Dimension
	South Africa
	Botswana
	Zambia
	Zimbabwe

	Digital infrastructure maturity
	Advanced
	Moderate
	Developing
	Developing

	Platform adoption rate (est.)
	65–70%
	40–50%
	25–35%
	20–30%

	Local supplier digital capability
	Moderate–High
	Low–Moderate
	Low
	Low

	Regulatory digital framework
	Partially adapted
	Early stage
	Early stage
	Nascent

	ESG traceability adoption
	High (PGMs, gold)
	High (diamonds)
	Moderate (copper)
	Low–Moderate


Source: Author's synthesis from Minerals Council South Africa (2023), World Economic Forum (2020), Deloitte (2022), and industry reports.
5. Strategic Renewal Framework for Digital Value Chain Navigation
5.1 Strategic Renewal Pathways for Mining Firms
Strategic renewal, the process by which firms fundamentally revise their strategic logic, resource configurations, and operating models in response to transformative environmental change, is a central requirement for mining firms navigating the reconfiguration of the digital value chain (Agarwal & Helfat, 2009). Drawing on the reconfiguration trajectories identified above and on dynamic capabilities theory, three strategic renewal pathways are identified for mining firms in Southern Africa.
Pathway 1: Digital Operations Excellence
The digital operations excellence pathway involves the systematic deployment of digital technologies across core mining operations to achieve step-change improvements in productivity, safety, and cost efficiency. This pathway is most clearly represented by Anglo American's FutureSmart Mining programme, which has set explicit 2030 targets of a 30 per cent improvement in energy efficiency, a 50 per cent reduction in fresh water abstraction, and a 30 per cent reduction in net greenhouse gas emissions through digitally enabled operational transformation (Anglo American, 2022). The pathway requires investment in IoT sensor networks, operational data platforms, advanced analytics capability, and digital talent development, together with the reorganisation of operational structures needed to realise the value of real-time data insights.
For Southern African mining firms, the digital operations excellence pathway is necessary but not sufficient for sustainable competitive advantage. Because core digital technologies, autonomous systems, predictive analytics platforms, and integrated operations centres are available on commercial terms to all major mining firms globally, early movers gain only temporary advantages from adoption alone. Sustainable advantage requires building organisational dynamic capabilities, data science expertise, change-management routines, and supplier integration practices that enable continuous iteration in ways competitors find difficult to replicate.
Pathway 2: Ecosystem Orchestration and Platform Leadership
The ecosystem orchestration pathway involves positioning the mining firm not merely as a participant in digital supplier platforms but as an architect and orchestrator of the broader supplier ecosystem. Rather than adopting off-the-shelf procurement platforms from external vendors, firms pursuing this pathway invest in proprietary or co-developed supplier ecosystem platforms that integrate qualification, performance management, capability development, and local-content compliance into a single governance infrastructure. This approach enables mining firms to shape the digital participation standards suppliers must meet, to design local-content provisions into platform architecture from the outset, and to capture the data and relationship value generated by platform-mediated supplier interactions.
In the Southern African context, the ecosystem orchestration pathway offers particular promise for addressing the local-content policy challenge identified in Section 4.2. Mining firms that design supplier ecosystem platforms with explicit provisions for tiered participation, enabling digitally limited local suppliers to participate in defined procurement categories through simplified interfaces, with development pathways toward more sophisticated participation over time, can pursue digital transformation and local-content objectives simultaneously rather than in tension.
Pathway 3: Sustainability-Anchored Value Creation
The sustainability-anchored value creation pathway positions digital transformation not primarily as a cost-reduction mechanism but as the foundation for generating verified ESG compliance credentials that command premium market access and preferential financing terms. Mining firms pursuing this pathway invest in end-to-end digital traceability infrastructure, integrate carbon accounting systems into operational data flows, and develop verified community-benefit reporting capabilities that translate digital data into bankable evidence of social impact. De Beers' Tracr platform is the most advanced manifestation of this pathway in the Southern African context, creating a blockchain-based provenance record that enables diamond purchasers to verify the origin and compliance credentials of individual stones from mine to retail (De Beers, 2023).
5.2 Strategic Renewal for Supplier Ecosystems
Strategic renewal imperatives for supplier firms in the Southern African mining ecosystem differ significantly by supplier size, capability profile, and the depth of existing relationships with mining lead firms. Drawing on the RBV and dynamic capabilities frameworks, three supplier renewal strategies are identified.
For large, established suppliers with existing technical capability and access to capital, the strategic imperative is to deepen digital capability by investing in predictive analytics, remote monitoring infrastructure, and platform integration, positioning the supplier as an indispensable partner in the data-driven integration trajectory. Suppliers in this category should pursue strategic alliances with technology companies to accelerate capability development while negotiating data-ownership provisions that protect the long-term commercial value of operational data generated through their service relationships.
For mid-tier suppliers with domain expertise but limited digital capability, the strategic renewal imperative is specialised digitisation: applying digital tools selectively to the service domains where they can deliver the greatest improvements in quality, efficiency, or transparency, rather than attempting a broad digital transformation across the full service portfolio. A maintenance engineering firm, for example, might invest in drone-based inspection technology and digital condition-reporting tools without developing AI-powered predictive analytics in-house, instead partnering with analytics providers to deliver integrated maintenance intelligence services.
For small, community-based, and BEE-designated suppliers facing the most severe barriers to digital participation, strategic renewal must be supported by the broader ecosystem rather than pursued in isolation. Mining firms, governments, and development finance institutions all have roles to play in financing the development of digital capabilities for this supplier segment, through supplier development funds, digitally accessible procurement platforms with simplified participation requirements, and technical assistance programmes that build digital literacy and basic platform integration capabilities. Without such systemic support, the digitally driven polarisation of supplier ecosystems will progressively undermine the local-content policy objectives central to the social contract between mining firms and host communities across the region.
5.3 Institutional and Policy Renewal
Strategic renewal in Southern African mining cannot be achieved by firms alone. The institutional environment policy frameworks, regulatory structures, financing instruments, and industry coordination mechanisms governing the sector must also be renewed to support digitally enabled value chain transformation that serves regional development objectives. Four institutional renewal priorities are identified.
First, local content frameworks across all four jurisdictions should be updated to incorporate digital capability provisions that establish not only minimum local ownership and employment requirements but also digital participation pathways that enable the phased integration of local suppliers into digitally governed supply chains, with explicit government and industry funding commitments to support the transition.
Second, regional digital infrastructure investment, particularly in broadband connectivity, cloud computing accessibility, and cybersecurity capacity, must be accelerated through coordinated public-private financing, so that the digital transformation of mining supply chains is not constrained by infrastructure deficits that are themselves addressable through policy action.
Third, data governance frameworks for mining-sector operational data should be developed at national and regional levels, establishing clear principles for data ownership, access, and benefit-sharing to prevent the progressive concentration of value from mining data assets in the hands of international platforms and technology companies to the detriment of host-country economic interests.
Fourth, regional coordination mechanisms through the Southern African Development Community (SADC) and regional mining-sector bodies should be strengthened to enable shared learning, harmonised standards, and coordinated policy responses to digital-transformation challenges that transcend individual national mining sectors.
6. Conclusion
This paper has examined digital value chain reconfiguration, supplier ecosystem transformation, and strategic renewal in the Southern African mining industry using an integrated analytical framework that combines Global Value Chain theory, Dynamic Capabilities Theory, and the Resource-Based View. The analysis generates several interconnected findings of theoretical and practical significance.
Four distinct reconfiguration trajectories are shaping Southern African mining value chains: automation-led disintermediation, data-driven supplier integration, platform-mediated ecosystem orchestration, and sustainability-linked value chain redesign. Each trajectory creates value for digitally capable actors while simultaneously generating disruption risks for less capable supplier communities. Across all four trajectories, winner-take-all dynamics are evident, concentrating value and access to contracts among large, digitally sophisticated suppliers while progressively marginalising smaller, less technologically advanced firms, including many local, community-based, and BEE-designated suppliers that regional mining policy is designed to support.
The strategic renewal analysis identifies three pathways for mining firms' digital operations excellence, ecosystem orchestration, and sustainability-anchored value creation and three corresponding supplier renewal strategies differentiated by supplier size and capability. Critically, the paper argues that supplier ecosystem renewal cannot be achieved through firm-level strategy alone: institutional renewal, including updated local-content frameworks, digital infrastructure investment, data governance policy, and regional coordination, is an essential complement to firm-level strategic action.
The paper's theoretical contribution lies in the development of an integrated, multi-framework analytical model that connects digital transformation to GVC governance evolution, dynamic capability requirements, and RBV resource reconfiguration in the specific context of the Southern African mining industry. This model extends existing GVC and dynamic capabilities literature by explicitly incorporating the digital platform governance dimension into the analysis of supplier ecosystem transformation. This dimension remains underspecified in existing theoretical treatments.
Future research should pursue three priority directions: longitudinal empirical studies tracking supplier ecosystem outcomes along the four reconfiguration trajectories over time; comparative analysis of digital transformation governance models across Southern African jurisdictions to identify the policy configurations most conducive to inclusive value chain upgrading; and quantitative measurement of the local-content impacts of platform-mediated procurement adoption, to generate the evidence base needed for adaptive policy responses. These directions would advance both scholarly understanding of digital value chain dynamics in resource-dependent developing economies and the practical policy toolkit available to governments and industry seeking to govern digital transformation in the public interest.
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