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The main contribution of my research to the generation of Science and Technology is the quantitative measurement of the systemic role of mining in
Mexico through an input-output framework. By applying the hypothetical extraction method to Mexico’s 2018 Input-Output Matrix, the study provides
empirical evidence on how metallic and non-metallic mineral mining are connected to the broader national productive structure. This allows the research
to identify not only the direct contribution of mining, but also its indirect effects on manufacturing, energy, construction, petrochemicals, basic metals,
and specialized services. A second contribution is the development of a replicable analytical framework for evaluating the economic effects of a substantial
contraction in a strategic sector. The simulation of a 60 percent reduction in mining production shows that national GDP would decline by 0.86 percent,
equivalent to approximately 359 billion pesos, while metallic mineral mining and non-metallic mineral mining would experience severe production losses.
This provides a methodological basis that can be applied to other sectors, countries, and policy debates related to productive linkages and structural
dependence. Finally, the research contributes to policy-oriented scientific knowledge by showing that mining should not be evaluated only as an extractive
activity, but as a structural node within Mexico’s industrial system. The findings support the design of public policies that reconcile environmental
sustainability, legal certainty, responsible investment, technological innovation, productive diversification, and industrial competitiveness.

The key aspects to understand in order to apply this research to the generation of universal knowledge are the systemic role of mining, the importance of
productive linkages, and the usefulness of input-output analysis as a replicable methodological framework. In this chapter, | show that mining should not
be understood only as a primary extractive activity, but as a structural node that connects with manufacturing, energy, construction, and specialized
services through direct and indirect linkages. This perspective allows the analysis to move beyond a sectoral view and to identify how a shock in one
strategic activity can affect the broader productive system. A second key aspect is the application of the hypothetical extraction method to evaluate the
economic consequences of reducing the activity of a key sector. By simulating a 60 percent reduction in metallic and non-metallic mineral mining, the
study provides evidence of how sectoral contractions generate broader effects on GDP, industrial production, employment-related activities, and strategic
value chains. This methodological approach can be applied to other countries, sectors, and economic contexts, which gives the research relevance beyond
the Mexican case. Finally, the chapter contributes to universal knowledge by linking mineral economics, sustainability, governance, and industrial
competitiveness. It shows that public policy debates on mining cannot be limited to environmental or regulatory concerns alone, but must also consider
productive interdependence, value-added generation, responsible investment, technological innovation, and the role of minerals in the energy transition
and global value chains. Therefore, the research offers a framework for understanding how natural resource sectors can be evaluated in terms of their
broader economic, industrial, and policy implications.

The main conclusion of my research is that mining in Mexico is not an isolated primary activity, but a strategic component of the national productive
system. Through its direct and indirect linkages with manufacturing, energy, construction, petrochemicals, basic metals, and specialized services, mining
operates as a key node in several value chains. Therefore, any substantial contraction of the sector would have effects that extend beyond mining itself
and would affect the broader structure of industrial production. The simulation carried out through the hypothetical extraction method shows that a 60
percent reduction in metallic and non-metallic mineral mining would reduce national GDP by 0.86 percent, equivalent to approximately 359 billion pesos.
Although this percentage may appear moderate at the aggregate level, the sectoral effects would be severe: metallic mineral mining would fall by 46.84
percent and non-metallic mineral mining by 62.91 percent. These results confirm that the mining sector has a systemic relevance for Mexico’s economic
stability and industrial competitiveness. Finally, I conclude that public policy toward mining must balance environmental sustainability, legal certainty,
responsible investment, technological innovation, and productive diversification. The sector should not be evaluated only from an environmental or
regulatory perspective, but also in terms of its contribution to value-added generation, industrial linkages, energy transition needs, and Mexico’s
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Abstract

This chapter analyses the strategic role of mining in Mexico from an economic, productive, and public policy perspective.
Drawing on mineral economics, productive linkages, sustainability, and governance approaches, the study evaluates how
mining contributes to national industry through its direct and indirect connections with manufacturing, energy, construction,
and specialized services. Methodologically, it applies the hypothetical extraction method to Mexico’s 2018 Input—Output
Matrix, focusing on metallic and non-metallic mineral mining. The simulation considers a 60 percent reduction in mining
production to estimate its effects on GDP and dependent sectors. Results show that national GDP would decline by 0.86
percent, equivalent to approximately 359 billion pesos, while metallic mining would fall by 46.84 percent and non-metallic
mining by 62.91 percent. The findings demonstrate that mining is not an isolated primary activity but a structural node of
Mexico’s productive system, requiring policies that reconcile environmental sustainability, regulatory certainty, responsible
investment, and industrial competitiveness.

Graphic Overview: The Strategic Role of Mining in Mexico
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Resumen

En este capitulo se analiza el papel estratégico de la mineria en México desde una perspectiva econémica, productiva y de
politica pablica. A partir de la economia de los minerales, los encadenamientos productivos, la sostenibilidad y la gobernanza,
el estudio evalta cémo la mineria contribuye a la industria nacional mediante sus vinculos directos e indirectos con la
manufactura, la energia, la construccién y los servicios especializados. Metodolégicamente, se aplica el método de extraccién
hipotética a la Matriz de Insumo—Producto de México 2018, considerando la mineria de minerales metalicos y no metalicos.
La simulacién plantea una reduccion de 60 por ciento en la produccién minera para estimar sus efectos sobre el PIB y los
sectores dependientes. Los resultados muestran una caida de 0.86 por ciento del PIB nacional, equivalente a 359 mil millones
de pesos. El estudio concluye que la mineria es un nodo estructural del sistema productivo mexicano y requiere politicas
integrales.

Esquema grafico: El papel estratégico de la mineria en México
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Introduction

Mining is a strategic sector for the Mexican economy due to its role in supplying critical inputs to the
manufacturing, energy, and construction industries, as well as its contribution to the creation of skilled
jobs and tax revenue. However, in recent years the sector has faced a combination of structural and
cyclical challenges that have limited its dynamism, including the volatility of international metal prices,
reduced investment in exploration, restrictive regulatory changes, and geopolitical tensions affecting
global supply chains. These conditions have generated a national debate surrounding the balance between
environmental sustainability, the equitable distribution of benefits, and productive competitiveness,
especially in light of legislative proposals to prohibit open-pit mining, which accounts for more than 60%
of national production.

The theoretical approach of this study is based on mineral economics and the analysis of
production chains, integrating concepts from the theory of multiplier effects (Hirschman) and analytical
frameworks on extractivism, governance, and sustainability. This approach allows us to understand
mining not as an isolated activity, but as a node that articulates forward production flows—providing
inputs to processing industries—and backward flows—qgenerating demand for specialized suppliers and
services—with impacts that extend beyond the primary sector.

The analysis begins with stylized facts that describe the sector's recent evolution, highlighting its
production volatility, wage differences between mining branches, and its interdependence with strategic
industries. To estimate the macroeconomic impact of a substantial contraction in activity, the
hypothetical extraction method is used on 2018 Mexico's Input-Output Matrix (INEGI, 2023), identifying
the direct and indirect effects of a 60% reduction in the production of metallic and non-metallic minerals.
This approach allows us to quantify the systemic role of mining and the sectors most vulnerable to a
shock of this magnitude.

The chapter is structured as follows: the first section presents the literature review and the
conceptual framework; The second section describes the stylized facts of the mining sector in Mexico;
the third explains the methodology and design of the simulation; the fourth presents and discusses the
results; and finally, the conclusions and policy recommendations are offered.

The main findings indicate that, although the aggregate impact on GDP would be relatively
moderate (-84 0.86%), the consequences for the sector itself and for industries intensive in mining inputs
would be profound: declines of almost 47% in metallic mining and more than 62% in non-metallic
mining, significantly affecting petrochemicals, electricity generation, basic metal industries, and various
technical services. The main contribution of this study lies in demonstrating, with quantitative evidence,
that mining is a structural component of the Mexican economy whose contraction cannot be evaluated
solely in environmental or sectoral terms, but rather within a comprehensive vision that considers its
productive linkages, its role in industrial competitiveness, and the need for policies that harmonize 91
sustainability, added value, and economic stability.

Literature review

Mineral economics is a field of study that combines economics, geology, engineering, and environmental
science to analyze the extraction, processing, distribution, and use of mineral resources, as well as their
economic, social, and ecological implications. Humphreys (2019) points out that boom-and-bust cycles
in commodity prices have shaped an investment pattern characterized by rapid expansions followed by
severe contractions, forcing companies to plan with long-term horizons and diversify their project
portfolios. This volatility is particularly pronounced in critical minerals such as lithium, copper, and
cobalt, where the concentration of production in a few producing countries increases geopolitical and
supply risks (Bastianin et al., 2025). Krysa et al. (2024) warn that, in contexts of energy volatility,
electricity and fuel costs represent a decisive factor in the viability of low-grade mines, making energy
efficiency an indispensable condition for competitiveness.

From a macroeconomic perspective, the economics of minerals incorporates the analysis of
production linkages and multiplier effects. These concepts, originally developed by Hirschman, refer to
how one economic sector can induce growth in others through demand for inputs (backward linkages) or
the provision of intermediate goods (forward linkages).


https://www.inegi.org.mx/programas/mip/2018/
https://link.springer.com/article/10.1007/s13563-018-0155-x
https://www.econstor.eu/bitstream/10419/311641/1/1916016790.pdf
https://www.mdpi.com/1996-1073/17/14/3379
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In the case of Mexico, minerals such as copper and manganese are key inputs for highly
specialized industries—electrical, steel, and automotive—that not only generate employment but also
boost exports of high value-added manufactured goods (Valverde-Carbonell, et al. 2024). In this sense,
the role of mining goes beyond being a supplier of raw materials: it is configured as a strategic node in
global value chains. Furthermore, it is important to emphasize that the economics of minerals is not
limited to economic efficiency but also encompasses the management of non-renewable resources under
criteria of intergenerational sustainability. Otto (2020) emphasizes that exploration investment decisions
must consider the future availability of minerals and the possibility of technological substitution, as well
as the associated environmental costs. This implies that economic analyses must incorporate not only
prices and costs, but also indicators of environmental, social, and governance impacts.

Extractive models are conceptual frameworks that explain how countries organize the
exploitation of their natural resources and how the benefits are distributed. Classical extractivism,
according to Svampa (2019), is characterized by the intensive exploitation of resources for export, with
little internal processing, which perpetuates economic dependence and vulnerability to international
markets. This model, widely applied in Latin America, has been criticized for generating enclave
economies and concentrating the benefits in the hands of a few actors, generally linked to transnational
capital. Svampa (2019) adds that this pattern also reproduces territorial asymmetries, where producing
regions often bear the environmental and social costs of the activity without receiving proportional
benefits.

In the Mexican case, the historical importance of mining also shows that extractive activity has
long been embedded in broader regional economic and social structures. The study of medium-scale
mining in Pachuca-Real del Monte during the second half of the eighteenth century illustrates how
mining activity was connected to territorial organization, labor relations, and regional economic
dynamics, rather than operating as an isolated extractive activity (Navarrete Gomez, 2026).

In contrast, neo-extractivism emerged as a political response in several Latin American countries
during the first decade of the 21st century. According to Burchardt and Dietz (2014), this model maintains
the export of raw materials as its core focus, but incorporates greater state participation in the regulation,
collection, and redistribution of extractive revenue. Tetreault (2020) documents how in Mexico this
strategy has sought, at least rhetorically, to channel revenues toward social programs and infrastructure,
although in practice it faces challenges related to corruption, institutional weakness, and social resistance.
More recently, Chagnon, et al. (2022) introduced the concept of “global extractivism,” which describes
the increasing interconnectedness of extractive chains worldwide. Under this approach, decisions
regarding the exploration, production, and marketing of minerals no longer respond solely to national
policies, but rather to global networks of financing, trade, and technological innovation. This perspective
is key to understanding the Mexican case, where regulatory reforms and trade agreements condition both
the attraction of investment and the degree of integration into global value chains.

Sustainability and governance in mining are essential dimensions for extractive activities to
generate sustained and equitable benefits. The concept of the resource curse (Ross, 1999) posits that an
abundance of natural resources, in the absence of strong institutions, can be associated with low economic
growth, corruption, and political instability. Narh (2023) confirms that institutional quality is a
determining factor in ensuring that mining revenues translate into sustainable development. Kansheba &
Marobhe (2022) argues that strict laws alone are insufficient: effective enforcement mechanisms,
transparency, and citizen participation are required.

Nondo et al. (2025) demonstrates that governance can act as a mediating variable that neutralizes
the negative effects of extractivism, provided there is coordination between national and local
management levels. Arellano-Yanguas (2011) warns that the decentralization of mining revenues without
robust accountability systems can increase conflict and inequality, especially in producing regions.
Therefore, mining governance must be designed to balance economic, environmental, and social
interests, ensuring that local communities have a voice and that negative impacts are adequately mitigated
or compensated. Furthermore, sustainability implies technological innovation to minimize environmental
impacts. This includes the use of renewable energy in mining processes, improved tailings management,
and the recycling of strategic minerals. The convergence of governance and sustainability is not only
desirable but necessary for mining to be compatible with the Sustainable Development Goals.


https://www.sciencedirect.com/science/article/pii/S0301420724007268
https://link.springer.com/article/10.1007/s13563-019-00187-2
https://www.cambridge.org/core/elements/abs/neoextractivism-in-latin-america/EB7C46C43B99ABE7C72F9F43A1CC842D
https://www.cambridge.org/core/elements/abs/neoextractivism-in-latin-america/EB7C46C43B99ABE7C72F9F43A1CC842D
https://novohispana.historicas.unam.mx/index.php/ehn/issue/view/5822
https://www.jstor.org/stable/24522153?seq=1
https://estudiosdeldesarrollo.mx/estudioscriticosdeldesarrollo/wp-content/uploads/2021/06/ECD18-2.pdf
https://www.tandfonline.com/doi/full/10.1080/03066150.2022.2069015
https://www.cambridge.org/core/journals/world-politics/article/abs/political-economy-of-the-resource-curse/EBEA5E178E7534C4BA38EE23D25322E0
https://www.econstor.eu/handle/10419/307263
https://link.springer.com/article/10.1007/s43546-021-00195-x
https://link.springer.com/article/10.1007/s43546-021-00195-x
https://www.sciencedirect.com/science/article/pii/S030142072500145X
https://www.tandfonline.com/doi/full/10.1080/00220381003706478
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Mining and the energy transition are deeply interconnected in the current context. The
International Energy Agency (IEA, 2021) estimates that demand for critical minerals such as lithium,
cobalt, nickel, and rare earth elements could increase two to six times by 2040, depending on the pace of
adoption of clean technologies. Shi et al. (2025) warn that the limited availability of some of these
minerals could act as a bottleneck for the deployment of renewable energy and electromobility. Carr-
Wilson, et al. (2024) emphasizes that this scenario demands strategic planning that considers not only
extraction, but also refining and recycling.

For Mexico, the energy transition represents both an opportunity and a challenge. On the one
hand, the country has reserves of lithium, copper, and other strategic minerals that could position it as a
key player in global clean technology supply chains. On the other hand, it faces limitations related to
infrastructure, technological capacity, and the regulatory framework. Shiquan (2023) warns of the
growing vulnerability of supply chains to geopolitical tensions, which necessitates diversifying trading
partners and investing in domestic processing capabilities.

Finally, the integration of mining and the energy transition must be framed within a
comprehensive sustainability framework. This means that the expansion of critical mineral production
must be accompanied by rigorous environmental impact assessments, effective community participation,
and economic diversification strategies that avoid excessive dependence on a limited set of commodities.

Stylized facts

The Mexican mining sector faces an increasingly restrictive regulatory environment. Reforms to the
Mining Law have generated legal uncertainty, impacting investment in exploration (Chamber of
Deputies, 2024; MGS, 2023). The decrease in the issuance of concessions has limited technological
upgrades and the capacity to respond to the growing demand for strategic minerals (World Bank, 2022).
This scenario has reduced investor confidence and stalled large-scale projects (Franks et al., 2014). To
reverse this trend, experts recommend a clear and predictable regulatory framework, accompanied by
incentives for responsible investment (Franks et al., 2014; 1LO, 2022). This situation is reflected in the
decline of mining GDP, which in the fourth quarter of 2024 showed an annual contraction of 5.8%.
However, this situation has prompted several mining companies to explore innovative alternatives that
allow them to reduce operating costs and maintain profitability, which could improve the sector's
resilience in the medium term. Given this context, the implementation of public policies that promote
clear, stable, and predictable conditions for mining development becomes essential.

A regulatory framework that provides legal certainty and includes incentives for responsible
investment is key to restoring the sector's competitiveness and ensuring its sustained contribution to the
country's economic development. Only with clear rules, a suitable fiscal environment, and a long-term
strategic vision will it be possible to strengthen mining's role as an engine of growth, employment, and
technological innovation in Mexico.

Mining serves as a fundamental pillar for the manufacturing industry by providing essential inputs
that undergo multiple stages of transformation, adding value. In the case of precious metals, such as gold
and silver, mining production begins with the extraction of the minerals, continues with smelting and
purification processes, and culminates with the integration of these metals into the electrical, jewelry,
automotive, and telecommunications industries. On the other hand, industrial minerals (copper, lead,
zinc) and non-metallic minerals (fluorite, silica, gypsum) go through production cycles that include
crushing, grinding, and component separation, until they become final inputs for sectors such as
construction, electronic equipment manufacturing, and the chemical industry.

The analysis of industrial linkages reveals how Mexican mining is deeply integrated into the
national economy through various strategic minerals. To capture the depth of these linkages, the Forward
Linkage Index (Table 1) is used, which measures the degree to which the initial value of mining
production is converted into downstream industrial value added. This index is calculated by dividing the
final value of manufactured goods by the initial value of mining production, showing how each peso
invested in extraction activates additional industrial processes.


https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.nature.com/articles/s41467-025-59741-y
https://www.sciencedirect.com/science/article/pii/S2214629624002639
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The results indicate that minerals such as graphite, coal, and barite have exceptionally high
indices (8,159,999; 220,252; and 66,965, respectively), classifying them in the "High Leverage" category
due to their small initial production but significant stimulating effect on key sectors such as the steel,
energy, and oil industries. This characteristic represents a valuable opportunity for Mexico, allowing it
to focus industrial policies and efforts on specific sectors with high economic and social returns.

Table 1
indice de Encadenamiento Hacia Adelante (IEHA) de la industria de la mineria

Mineral Initial Value Final Value of Spillover Number of Main Industry
(million pesos) Goods (million Effect Industries
pesos)

Gold 99,939 1,964,538 20 14 | Non-ferrous metal industry,
except aluminum

Silver 65,601 1,938,607 30 14 | Non-ferrous metal industry,
except aluminum

Copper 71,112 13,207,280 186 72 | Other electrical equipment and
accessories manufacturing

Lead and 25,202 29,554,205 1,173 255 | Non-ferrous metal industry,

Zinc except aluminum

Iron 7,594 54,464,912 7,172 786 | Residential building
construction

Fluorite 5,761 53,010,726 9,202 694 | Residential building
construction

Silica Sand 2,378 55,062,923 23,155 832 | Residential building
construction

Gypsum 1,054 55,208,727 52,380 667 | Residential building
construction

Manganese 907 55,005,679 60,646 827 | Manufacture of iron and steel
products

Barite 790 52,902,035 66,965 832 | Qil and gas extraction

Coal 250 55,062,923 220,252 832 | Retail trade of groceries and
food products

Graphite 6.68 54,508,793 8,159,999 800 | Basic iron and steel industry

Prepared by the author using data from INEGI (2023)

In contrast, minerals such as gold and silver show considerably lower indices (20 and 30,
respectively), classifying them in the "Incipient” category, which indicates a relatively short production
chain or one with a low degree of local integration. This suggests carefully evaluating the feasibility of
promoting their industrialization, considering two key factors: first, the minimum efficient scales, since
processing plants could prove unviable if local extraction is modest; and second, dynamic comparative
advantages, as other countries have already developed significant advantages in knowledge, patents, and
agglomeration economies. However, even in these incipient chains, significant potential exists: through
technological alliances, focused development, and strategic supply programs, it is possible to promote a
gradual transition toward a more robust and sophisticated chain, taking advantage of specific niches
where Mexico can develop its own competitive advantages.

Figure 1 presents the mining production chains, illustrating how this economic sector drives the
activity of other industries. These linkages can be forward, when mining products are used as inputs in
manufacturing and processing, or backward, when mining depends on other sectors for essential goods
and services. Mining, fundamental to the manufacturing industry, also provides essential inputs for
multiple stages of processing in various sectors. Precious metals such as gold and silver, as well as
industrial and non-metallic minerals, undergo production processes that include crushing, grinding, and
component separation, becoming final inputs for construction, electronic equipment manufacturing, the
chemical industry, and others. The resulting value chains demonstrate the strategic role of mining in the
country's productive development.


https://www.inegi.org.mx/programas/mip/2018/
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Materials and Methods

To assess the economic impact of the mining sector in Mexico, the hypothetical extraction method is
used. Originally proposed by le Pas (1965) and formalized by Strassert (1968), this method allows for
estimating the change in an economy's total output if a specific sector were eliminated. This method is
widely used in input-output analysis to quantify the systemic importance of key sectors (Miller & Blair,
2009; Temurshoev & Oosterhaven, 2014).

In this study, the 2018 National Input-Output Matrix (IOM) at the NAICS Branch level (4 digits),
published by the National Institute of Statistics and Geography (INEGI, 2023), is used. The IOM includes
263 productive sectors and allows for a high level of detail in disaggregating inter-industry interactions.
The analysis focuses on two specific branches: metallic mineral mining (2122) and non-metallic mineral
mining (2123).

The analysis focuses on the demand side by calculating the Leontief inverse matrix, useful for
estimating the direct and indirect effects that a change in the final demand for an economy's products has
on the total output of all sectors. To calculate the Leontief inverse, it is necessary to start with the analysis
of the intermediate transactions matrix Z,, where n=263. Dividing Z, ., by X (the row vector of total
output) yields the matrix A, «, of technical coefficients, defined as the quantity of input from one sector
that is directly required to produce one unit of output in another sector within an economy. These

coefficients are characterized by elements a;; = iﬂ , Where z;; is the quantity of input from sector i used
J

by sector j, and x; is the total output of sector j. Thus, the inverse Leontief matrix is determined by L =

(I—A)™1, and with Y as the final demand vector, the total output required is:

X=(I-A)"1Y [1]

Using Kj for the (n — 2) x (n — 2) matrix by setting branches 2122 and 2123 to zero, and with
Y]- as the corresponding reduced final demand vector, the total output in the “reduced” economy is found
as:


https://www.inegi.org.mx/programas/mip/2018/
https://excerpts.numilog.com/books/9782307365938.pdf
https://www.degruyterbrill.com/document/doi/10.1515/jbnst-1968-0114/html
https://www.inegi.org.mx/programas/mip/2018/
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The difference between [1]-[2] yields the aggregate measure of the economy's loss if sector j, in
this case sectors 2122 and 2123, disappears simultaneously [3].
T, = i'X — i’Xj [3]
Dividing [3] by the initial total output (i'X) and multiplying by 100 yields a percentage measure
of the economic loss resulting from the elimination of the proposed sectors: T; = 100[(i'X — i'X;)/i'X].

This approach has been applied in similar studies to measure the impacts of energy and extractive
sectors in different economies (Dietzenbacher & Lahr, 2013), demonstrating its robustness in identifying
sectors with a high degree of linkage and macroeconomic relevance.

Results and Discussion

Recent reforms to the Mining Law in Mexico, including proposals to prohibit open-pit mining, have
sparked intense debate regarding their potential economic and social consequences (Chamber of
Deputies, 2024). This type of mining represents more than 60% of national production, so restricting it
would have a structural impact on production chains (Camimex, 2024; MGS, 2023). The proposed
changes are based on promoting environmental sustainability and ensuring a more equitable distribution
of the benefits derived from mining activity.

In August 2024, the Chamber of Deputies approved a bill seeking to prohibit open-pit mining in
the country. This initiative responds to growing concerns (and pressure from environmental groups)
about the negative effects of this activity, such as landscape degradation, water pollution, and the impact
on local communities. However, in December 2024, President Claudia Sheinbaum announced that her
government would review this legislation, indicating a possible reconsideration of the proposed total ban.
For its part, the business sector has expressed its rejection of this ban, arguing that more than 60% of
national mining production comes from open-pit projects, and that a total restriction could have severe
consequences. In this regard, this section aims to show the impact of a 60% reduction in mining activity
on GDP and other industries, both nationally and globally. Mining, as a driving force of the economy,
generates significant negative impacts on the manufacturing sector when its activity is reduced.

To evaluate the economic effects of a severe contraction in mining activity, a methodology based
on input-output analysis is applied, using the most recent input-output matrix available for the Mexican
economy. The working hypothesis is a 60% reduction in production in the metallic and non-metallic
mineral mining sectors, allowing for the simulation of an extreme scenario of production constraints. The
sectors most affected by their dependence on mining inputs are identified, such as manufacturing,
construction, electricity generation, and commerce. This approach allows for an assessment of the
systemic importance of mining in the national economy, not only as a primary activity but also as a key
node in various value chains.

As shown in Table 2, a drastic 60% reduction in mining activity would have a -0.86% impact on
total national GDP, representing a hypothetical drop in production value of just over 359 billion pesos,
from 41,959,242 million pesos to 41,599,432 million pesos. This percentage, while relatively small in
terms of total GDP, highlights the importance of mining as a cross-cutting productive component,
especially when considering its multiplier effect on other sectors.

When analyzing the specific effect by type of mining, the impact is substantially stronger within
the mining sector itself. Metallic mineral mining would experience a 46.84% drop in production, falling
from 286,204 million pesos to 152,135 million pesos. Meanwhile, non-metallic mineral mining would
suffer an even steeper decline of 62.91%, with production falling from 121,882 million to 45,208 million
pesos. This reflects that, although the effect on the overall national GDP is relatively limited, the direct
consequences for the extractive sectors are extremely severe, with losses of almost half or more of their
economic value.


https://www.tandfonline.com/doi/full/10.1080/09535314.2013.774266
https://www.diputados.gob.mx/LeyesBiblio/ref/lmin.htm
https://www.diputados.gob.mx/LeyesBiblio/ref/lmin.htm
https://www.camimex.org.mx/index.php/publicaciones/informe-anual/informe/107

76

Table 2
Impact of a 60% reduction in mining activity on GDP and sectors of metallic
and non-metallic mineral mining

Sector Percentage Initial Hypothetical
Change (%) Production Production (million
(million pesos) pesos)
Change in total national -0.86 41,959,242 41,599,432
production
Metallic mineral mining -46.84 286,204 152,135
Non-metallic mineral mining -62.91 121,882 45,208

Prepared by the author using data from INEGI (2023)

Breaking down the analysis above (see Figure 2), it is clear that the most affected sector would
be the manufacture of petroleum and coal products, with a drop of approximately 3.8% in its production
value. This confirms the high interdependence between this industry and mining activity, likely due to
its strong demand for mineral inputs (such as coal and non-metallic minerals used in petrochemical
processes or catalysts).

Sectors such as oil and gas extraction, as well as the generation, transmission, distribution, and
marketing of electricity, followed by others with significant impacts, both experiencing declines of
approximately 1.4% and 1.2%, respectively. This confirms the high interdependence of mining with the
energy and manufacturing sectors (Miller & Blair, 2009; ECLAC, 2023).

Indusrty

Engines & transmissions
Forged metal products
Machinery & equipment
Aluminum industry
Total product

Paints & coatings
Resins, rubber & fibers
Electric power

Oil & gas extraction
Basic chemicals

Petroleum & coal products

Other chemicals

-4.5

'
IS

-3.5 -3 25
Percentage change (%)

[
[
3]
\
AN
o
&)
o

Figure 2

Impact of the 60% reduction in mining activity on specific sectors
Source INEGI (2023)

Impacts would also be felt in service sectors that are intensive in infrastructure or technical
equipment, such as repair and maintenance services, corporate services, business support services, and
professional, scientific, and technical services. This indicates that a mining contraction also affects
specialized branches that participate as indirect or auxiliary suppliers.

On the other hand, industrial sectors such as the chemical industry, metal product manufacturing,
basic metal industries, and machinery and equipment manufacturing also reflect negative impacts, albeit
on a smaller scale, ranging between -0.4% and -1.0%. These impacts are nonetheless significant due to
their role in the country's industrial structure.
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Finally, although with more limited impacts, sectors such as paper, rental of movable goods, stock
market and financial activities, and even the manufacture of textile inputs would also be affected. This
demonstrates that mining generates complex production chains that extend beyond its immediate sphere.
The preceding analysis shows that mining is not an isolated sector, but rather a key node in multiple
production chains. Its contraction would generate ripple effects that could compromise the productive
stability of strategic industries and specialized services, affecting both heavy industry and sectors with
high technical specialization or logistical support in our country.

In aggregate terms, the reduction in mining production would have a -0.86% impact on the
national GDP, a figure that, although relatively small, masks profound effects on specific sectors.
Metallic mineral mining would see its production reduced by almost 47%, while non-metallic mineral
mining would face a drop of over 62%, representing a direct loss of more than 210 billion pesos in
economic value. This deterioration would have significant repercussions in strategic sectors of the
Mexican economy, particularly in the manufacturing industry, energy generation and supply, the
petrochemical industry and basic metal industries, in addition to collateral effects on specialized services
such as maintenance, engineering and technical services.

Taken together, these findings underscore that mining cannot be considered an isolated or easily
replaceable activity in the short term, given its crucial role in multiple national and international
production chains. A drastic reduction in mining activity, such as that proposed in the legislative reforms,
requires in-depth economic and strategic analysis, as it could jeopardize the functioning of key industrial
sectors, limit economic growth, and weaken Mexico's competitive position in global markets. Therefore,
it is necessary to design public policies that reconcile environmental sustainability with continued
production, investment in value-added activities, and market diversification.

Concluding Remarks

This study analyzes the strategic role of mining in Mexico from an economic, productive, and public
policy perspective. Through a literature review, an examination of sectoral indicators, and the application
of the hypothetical extraction method, the systemic relevance of metallic and non-metallic mineral
mining in the national economy was evaluated. The analysis revealed the forward and backward linkages
that mining activity generates with key sectors such as manufacturing, energy, construction, and
specialized services. A scenario of a 60% reduction in mining production was also simulated to estimate
its impacts on GDP and the country's productive structure.

The results show that, although the aggregate impact on national GDP would be -0.86%
(equivalent to approximately 359 billion pesos), the contraction in the mining sector would be very
severe, with declines of 46.84% in metallic mineral mining and 62.91% in non-metallic mineral mining.
The effects would spread significantly to industries such as petrochemicals, power generation, basic
metals, construction, and various manufacturing and technical services sectors. It is confirmed that
mining acts as a key link in value chains, making it difficult to replace in the short term without affecting
the country's competitiveness and productive stability.

The analysis is based on the 2018 Input-Output Matrix, and therefore does not capture subsequent
structural changes in the economy or recent variations in sectoral dynamics. Furthermore, the simulation
considers a hypothetical uniform shock of a 60% reduction in mining production, without modeling
potential substitution effects, market adjustments, or economic policy responses. The social,
environmental, and territorial impacts resulting from the proposed regulatory reforms were also not
explicitly incorporated.

In this regard, it is essential to design a clear and predictable regulatory framework that provides
legal certainty and incentivizes responsible investment in mining, incorporating environmental and social
sustainability criteria. Likewise, it is essential to promote value-added activities and productive
diversification, so that mining activity is not limited to the export of raw materials, but rather drives the
development of high-tech domestic industries. Similarly, it is necessary to promote innovation and
energy efficiency in mining processes to reduce costs and minimize the environmental footprint, with
particular attention to strategic minerals for the energy transition. Strengthening mining governance
through effective mechanisms of transparency, accountability, and community participation will
guarantee an equitable and sustainable distribution of benefits.
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Finally, it is necessary to plan the integration of mining into global value chains, considering its
vulnerability to geopolitical tensions and prioritizing the diversification of trading partners and the
development of domestic processing capabilities.

This policy challenge should not be understood only as a matter of national regulation, but also
as a problem of productive development governance. Recent approaches to subnational productive
development policies emphasize that industrial competitiveness depends on institutional coordination,
territorial capacities, and governance arrangements capable of aligning investment, innovation,
sustainability, and regional development objectives (Kulfas, 2026).
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