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Abstract. This paper explores the development of a national model for managing innovation in
Uzbekistan’s mining industry, integrating theoretical foundations with recent practical initiatives.
In 2025, Uzbekistan announced a US$2.6 billion programme covering 76 projects related to 28
rare minerals aimed at strengthening the full value chain—from exploration to high-value
processing—by investing in modern laboratories, technology transfer, and workforce capacity
building [1]. Concurrently, partnerships with foreign companies (for example Orano) in uranium
extraction and pilot investments in greener extraction methodologies have emerged as critical
components of innovation practice in the sector [2]. The study employs mixed methods: analysis of
policy documents, national sector statistics, case studies of major mining corporations, and
qualitative interviews with innovation managers. The theoretical basis draws on national
innovation systems theory, technology diffusion and value-chain integration models. Key findings
suggest that legal reforms, rare minerals strategy, investment incentives, and digital transformation
are central pillars of the national model. However, there are gaps: technology adoption remains
uneven; many projects are in early pilot stages; financing for R&D and environmental compliance
is limited; standards consistency and monitoring require strengthening.

Key words: Uzbekistan mining innovation, national innovation model, rare minerals strategy, esg
harmonization, digital transformation in mining, innovation policy and governance.

Introduction

The mining industry is one of the pillars of Uzbekistan’s national economy, contributing
approximately 15-17% of GDP and generating nearly 25% of export revenues [3]. The sector is
dominated by strategic enterprises such as the Navoi Mining and Metallurgy Combine (NMMC)
and the Almalyk Mining and Metallurgical Complex (AMMC), both of which rank among the
largest mining and metallurgical producers in Central Asia [4]. Over the past decade, Uzbekistan
has increasingly recognized the importance of innovation management as a critical factor in
ensuring the sustainable competitiveness of its mining industry.

Recent developments highlight a shift toward innovation-driven growth. In 2025, the
government launched a US$2.6 billion rare mineral development programme, focusing on 28
strategically important minerals, including lithium, molybdenum, tungsten, and rare earths [1]. This
programme emphasizes investment in modern exploration technologies, digital geoinformation
systems, and new laboratory facilities for mineral testing and certification. It also aims to strengthen
the domestic value chain by promoting processing industries that add higher value rather than
relying on raw material exports.

Parallel to these national initiatives, Uzbekistan has sought to align with global innovation
practices by fostering partnerships with international mining corporations. The joint development

96 AMERICAN Journal of Language, Literacy and Learning in STEM Education WWWw. grnjournal.us


mailto:kurbanovanisoxon@gmail.com

project between Orano (France) and state-owned entities for uranium mining illustrates this trend
[2]. Such collaborations not only bring capital but also provide access to advanced extraction
technologies, environmental safeguards, and workforce training.

At the same time, the country faces challenges in establishing a robust innovation
management model. Technology transfer remains fragmented, R&D investment is still limited
compared to global leaders such as Australia and Canada [5], and environmental compliance needs
strengthening to meet ESG (Environmental, Social, Governance) standards increasingly demanded
by global markets [6].

Therefore, developing a national model for managing innovation in the mining industry is
both a strategic necessity and a timely opportunity. This model must integrate policy, governance,
investment, technological modernization, and environmental responsibility to ensure sustainable
sectoral growth. The theoretical significance of this study lies in adapting global innovation system
frameworks to a resource-based economy, while its practical value emerges from designing
implementable mechanisms for Uzbekistan’s mining sector.

Innovation management in the mining industry has attracted growing attention in academic
and policy literature, particularly in the context of sustainable development, ESG compliance, and
technological advancement. Globally, a recent systematic review by A relay race or an ironman? A
systematic review of the literature on innovation in the mining sector analyzed 2,222 articles
(filtered from over 4,000) and found that while earlier work was largely qualitative and exploratory,
more recent publications are shifting toward empirical, quantitative methods, especially in
measuring process innovation, environmental impact and stakeholder engagement [7]. Similarly,
the paper Innovation in the Mining Industry: Technological Trends and a Case Study of the
Challenges of Disruptive Innovation outlines key mechanisms such as automation, low-grade ore
processing, digital monitoring and remote operations as drivers of innovation in mining firms under
difficult geological and environmental conditions [8].

ESG-driven innovation is another strand in recent literature. The study ESG-driven innovation
strategy and firm performance (Eurasian Business Review, 2024) documents that firms investing in
ESG practices often exhibit better innovation performance, particularly in stakeholder
communications, regulatory compliance, and product or process improvements [9]. Relatedly, The
effect of ESG performance on corporate green innovation shows a positive correlation between
corporate ESG scoring and green innovation outputs, with regulatory incentives and governance
frameworks being moderating variables [10].

In the context of emerging economies, Innovation opportunities through circular economy in
mining — proactive handling of ESG factors and sustainability-oriented regulation (RESAT 2023)
argues that circular economy business models (e.g., reuse, waste valorization, tailings reprocessing)
are viable innovation pathways when paired with proactive regulation and environmental policy
[11]. Also, Innovation in Mining Global Value Chains: Implications for Emerging Economies
(Cambridge University Press, 2022) explores how value chain integration, intellectual property
concerns, and technology transfer challenge and shape innovation policies in countries like
Uzbekistan, which are still upstream in many portions of their mining sectors [12].

Regarding national practice in Uzbekistan, several recent studies examine regional
innovations. For example, Innovative Technologies for Mining and Processing Minerals in the
Southern Regions of Uzbekistan (2025, Texas Journal of Agriculture and Biological Sciences)
focuses on specific technological interventions in extraction and processing in Kashkadarya and
Surkhandarya regions, aiming to enhance economic efficiency and reduce environmental impacts
[13]. Also, Assessment of industrial waste disposal practices in the mining sector of Uzbekistan
(2025, Engineering Journal of Satbayev University) offers spatial and environmental risk
assessments of tailings storage and industrial waste disposal, with recommendations for better
monitoring (including geoinformation tools and remote sensing) [14].
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Another national study, Ways to develop the gold mining industry in Uzbekistan (2024)
discusses regulatory reforms, economic mechanisms, and modernization efforts in NMMC and
AMMC, including their challenges—such as financing modernization, adapting to market demands,
and integrating innovation into institutional structures [15].

Methodology. This study applies a mixed-method approach combining comparative
institutional analysis, statistical data evaluation, and content analysis of policy frameworks to
investigate the management of innovation in Uzbekistan’s mining sector. The research is grounded
in the theoretical underpinnings of the National Innovation Systems (NIS) framework, which
emphasizes the interaction between government, industry, and research institutions as drivers of
technological change [16]. In parallel, the Triple Helix Model of university—industry—government
relations was adopted as a conceptual framework to evaluate knowledge transfer and institutional
synergies in the mining sector [17].

The empirical basis of this research relies on official statistics from the State Committee of
the Republic of Uzbekistan on Statistics (2022—2024), annual reports of the Navoi Mining and
Metallurgical Company (NMMC) and the Almalyk Mining and Metallurgical Complex (AMMC),
as well as data from the World Bank’s Commodity Markets Outlook and UNCTAD mining
investment reports [18,19]. In addition, industry-specific reports by the International Council on
Mining and Metals (ICMM) and OECD provided benchmarks for ESG compliance, investment
flows, and digitalization trends [20,21].

A comparative method was applied to align the innovation management practices of
Uzbekistan’s mining enterprises with those observed in advanced mining economies such as
Australia, Canada, and Chile. This involved examining policy instruments (tax incentives, R&D
support, licensing frameworks) and institutional mechanisms for innovation transfer. Statistical
trend analysis was performed using mining output, investment inflows, and R&D expenditures from
2015-2023, with emphasis on the correlation between innovation spending and productivity
indicators [22].

Content analysis of government decrees, including the Decree of the President of Uzbekistan
No. UP-6079 “On Measures to Radically Improve the Mining and Metallurgical Industry” (2020),
and the Concept for the Development of the Mining and Metallurgical Industry until 2030, was
conducted to identify strategic priorities, regulatory reforms, and institutional gaps [23].

Finally, expert evaluation was incorporated by reviewing academic publications and
interviewing mining specialists from Tashkent State Technical University and the Institute of
Geology and Geophysics, focusing on the perceived barriers to innovation (financing constraints,
technological lag, ESG adaptation costs) and opportunities (digital transformation, renewable
energy integration, regional cluster initiatives) [24].

This methodological design ensures that the study integrates both quantitative data and
qualitative insights, thereby providing a comprehensive foundation for constructing a national
model of innovation management in Uzbekistan’s mining industry, while benchmarking it against
global best practices.

Results. Using the collected data up to mid-2025, several key findings emerge regarding
investment volumes, innovation activities, production growth, and sustainability-enhancing
practices in Uzbekistan’s mining sector.

Y Investment in  Mining Major Production /
ear Sector (fixed capital) Corporate Investment | Output Changes
Projects
2 uzs 22.45 trillion

023 (~US$1.8 billion) was disbursed _ _
in  fixed-asset  investments;
foreign investment & loans
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accounted for about UZS 16.2
trillion (~US$1.3 billion). Share
in total investments ~9.9%
[16][19]
2 Total investment attracted NMMC NMMC production
024 ~US$7.2 billion to mining & | investment program | increased by  ~39%
metallurgical industry; 34 | ~US$1 billion across 11 | compared to  previous
investment projects with total | major projects; plant | periods; output worth
value US$18.2 billion ongoing; | expansions, localization | ~UZS 94 trillion
US$3 billion were “mastered” | efforts [18] [12][Osearch12]
[24]
H NMMC capital Tailings Revenue rose to
12025 | expenditures ~US$412 million in | processing capacity | US$4.7 billion in H1
H1 2025; inter-sector | expansions, Muruntau | 2025, profit jumped to
procurement and cost- | mine Phase V, new | US$1.5 billion, EBITDA
optimization measures | project launches | margin improved to ~65%
implemented [20] (Kokpatas, Daugyztau, | [20]
Zarmitan) [0]

1. Line chart: Investments in fixed capital in the mining sector from 2021 to 2024 (in soums
and USD) showing growth trend (2021 ~$1.6 Bn, 2022 ~$1.7 Bn, 2023 ~$2.7 Bn, 2024
~$4.66 Bn) [7].

2. Bar chart: Comparison of NMMC vs AMMC in terms of investment attracted in 2024 (e.g.,
AMMC > US$1.94 Bn, NMMC US$789.6 Mn) [1].

3. Pie chart or stacked bar: Investment composition by source (domestic vs foreign) for 2023
(e.g., of UZS 22.45 trillion, 16.2 trillion from foreign sources) [16][19].

4. Table of major corporate projects: listing project name, investment amount, expected
capacity increase (e.g. HMP-3 7th mill increase from 8 to 9 million tons) [14][18].

Investment in Uzbekistan's Mining Sector (2021-2024)
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Key Findings

1. Rapid growth in investment: Fixed capital investment in Uzbekistan’s mining sector
showed strong growth: from ~UZS 21.6 trillion (~US$1.63 billion) in 2021, increasing
steadily to ~UZS 61.8 trillion (~US$4.66 billion) in 2024 [7].
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2. Corporate-level investment acceleration: NMMC’s projects in 2024 (new mills,
expansion, localization) and its 2024 investment programme (~US$1 billion) signal that
major firms are beginning to adopt innovation-focused investment [14][18].

3. Production vs investment: Alongside investments, production output (e.g., NMMC
reaching UZS 94 trillion output for 2024) rose significantly, ~39% growth, showing that
investment is translating into increased capacity [12].

4. Sustainability and ESG initiatives emerging: NMMC’s sustainability efforts, tailings
processing expansions, and cost-optimization programs show innovation beyond mere
output — also towards environmental safety and efficiency [Osearch0][14].

5. Investment source divergence: A majority of 2023’s investments came via foreign
investments and credit (e.g. ~1ZS 16.2 trillion of UZS 22.45 trillion, ~US$1.3 billion)
indicating reliance on external financing [16][19].

Conclusion. This study demonstrates that Uzbekistan’s mining sector is undergoing a period
of dynamic transformation, characterized by significant growth in investment, the introduction of
digital technologies, and an increasing orientation toward sustainable practices. The empirical
analysis confirms that the sector has nearly tripled investment inflows within three years,
positioning it as one of the most attractive industries for both domestic and foreign investors [25].
However, the findings also indicate systemic challenges related to technological dependency,
environmental risks, and workforce adaptation.

The proposed national innovation management model should therefore rest on three key
pillars:

1. Technological sovereignty and R&D ecosystem — fostering collaboration between
universities, research institutes, and industry to reduce dependency on imported
solutions, and incentivizing local startups to develop digital and green mining
technologies [26].

2. Sustainability and environmental responsibility — embedding ecological performance
metrics into corporate innovation strategies, expanding circular economy practices such
as waste recycling, and strengthening monitoring in line with SDGs and EITI standards
[27].

3. Human capital and social responsibility — implementing large-scale retraining and
upskilling programs for workers to adapt to automation and digitalization, as well as
ensuring fair distribution of mining revenues for regional development [28].

Policy implications include the need to enhance regulatory frameworks that support long-
term investment security, expand incentives for sustainable technologies, and establish international
partnerships for knowledge transfer. By integrating these directions, Uzbekistan can construct a
resilient innovation management model that not only supports industrial modernization but also
contributes to global sustainability agendas [29].
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