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Abstract

This essay shows the difficulties and contradictory processes to achieve energy security by tran-
siting towards a new and secure energy system with a lower share of fossil fuels with far-reaching 
political, economic, and effects not sufficiently analyzed. The energy transition entails privatizing 
wind, sun, water, and land to transform them into electricity; additionally, it implies the consump-
tion of minerals, which will expand extractivism. The paper points out Mexico’s slow progress in 
green energy with two purposely designed energy indices: Energy Diversification Index EDI and 
the Energy Transition Index ETI. It points out the structural limits of the energy transition in this 
oil-rich country and, in general, for most resource-rich countries. Finally, it presents some policy 
options for reducing the effects of energy extractivism and the transition to environmentally and 
socially secure and equitable energy.
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Meksika’da Yeşil Ekonomi Dönüşümü ve Enerji Güvenliği 
1980-2016: Ekstraktivizmin Yoğunlaşması ve Genişlemesi

Öz

Bu çalışma, etkileri yeterli şekilde analiz edilmemiş ve iktisadi ve politik etki alanı geniş olan, daha 
düşük fosil yakıt içeren güvenli ve yeni bir enerji sistemine direkt olarak geçişte enerji güvenliğine 
erişmenin zorlu ve çelişkili sürecini sunuyor. Enerji dönüşümü kavramı, rüzgâr, güneş, su ve topra-
ğın elektriğe dönüştürülmesi için özelleştirilmesi anlamına gelir; ek olarak, ekstraktivizmi genişle-
tecek mineral tüketimini kasteder. Makale, kasti olarak tasarlanmış iki enerji politikası Enerji Çe-
şitlendirme Endeksi (EDI) ve Enerji Geçiş Endeksi’ni (ETI) kullanarak Meksika’nın yeşil enerjideki 
yavaş ilerleyişine dikkat çekiyor. Petrol zengini Meksika ve genel olarak kaynak zengini ülkelerdeki 
enerji dönüşümünün yapısal sınırlarına işaret ediyor. Son olarak, enerji ekstraktivizminin etkilerini 
azaltacak ve sosyal ve çevresel olarak daha güvenli ve eşit enerjiye dönüşümü sağlayacak çeşitli 
politika önerileri sunuyor.
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1. Introduction
Energy transition and energy security mark the passage from energies based on fossil 

resources, coal, oil and, gas, to hydroelectric, wind, solar, and nuclear energies. Both invol-
ve intense extraction and use of natural resources, leading to environmental damage and 
complex social effects, which current energy security policies ignore, hide or silently accept

In effect, energy security and energy transition policies expand extractivism by trans-
forming natural resources such as sun, wind, water and land into “natural capital” to com-
modify them into electricity to reap rents from their sale on domestic and foreign markets. 
On top of that, low-emission technologies will multiply the demand for the required criti-
cal minerals and metals. So, commodification of natural resources and the ecosystem and 
opening them to the financial capital is the newest form of the expropriation and privatiza-
tion of nature, a process legitimized as the only way to combat climate change and preserve 
life on earth (Foster, 2022).  As predicated today, energy security and energy transition po-
licies constitute the only alternative to curb climate change and avoid a global catastrophe. 
Therefore, the commodification of nature constitutes an imperative of obligatory character. 
It is a new form of capital accumulation worth four thousand trillions dollars, according to 
the Intrinsic Exchange Group (cited by Foster op cit.)

When, in 1974, energy security became a global concern, oil was the most important 
source of energy, the reason why the 20th century was known as the oil civilization (Lord, 
D. 2010). Reducing the burden of crude oil in the economy involved a wide range of inter-
nationally adopted policies to be translated into a full range of slow to come to fruition and 
difficult to assess, national plans, programs and measures. I involved a long and complex 
process of negotiation and implementation of the agreements, affecting multiple spheres 
of a country’s economy and the livelihoods and interests of its inhabitants.  Continuous 
and unpredictable technological transformation and concerns about climate change add 
further snags and reasons to conceptualize energy security more holistically and question 
the positive and negative effects of green energies, and ponder how green the green energy 
really are.   
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No less complex is extractivism itself, which evolves with technological change, econo-
mic growth, productive social structures, and intermediate and final levels of demand. In 
this paper, extractivism means the exhaustive exploitation and intensive use of raw materi-
als, aiming to extract profits from the intensive use of that resource, either for export with 
little or no transformation, or for consumption in the domestic market. As such, the use of 
the air, sun, or water for power generation and as an input in the entire domestic or fore-
ign production chain is considered extractive activity which includes tourism, agricultural 
plantations of coffee, sugar cane, tea, forestry, among others (Puyana, 2017; Myint, 1958;). 

The energy transition, as the route to energy security, creates new bases of natural re-
source rents by privatizing public goods the sun, the air, the water, and areas of land that 
are public goods, not created by human agency, to convert them into electricity for the 
domestic electricity market. The resulting profits are captured by the owners of the capital, 
which itself is highly concentrated. The concentration of capital in a profit-seeking activity 
implies the same concentration of income and raises social inequality (Melville H. et al., 
1963). The new energies are as, or more, intensive than the traditional ones in terms of 
technology and foreign investments, from which they earn profits that absorb practically 
all the produced rents. In the case of fossil fuels and hydroelectricity, profits are captured 
by the governments of the producing countries and the oil multinationals, whereas in the 
case of new energies, the private sector, domestic and foreign, captures the main share of 
rents. The close connection between the economic cycles of countries specializing in raw 
materials and energy and these prices leads to economic instability and political conflicts 
over the distribution of the benefits and costs of the transition.

Despite the push towards Energy Transition, by the 2050s, oil and hydrocarbons are still 
expected to contribute a majority proportion of the energy mix, due to their lower relative 
costs and higher energy content compared to green energies. This is why they continue to 
outperform hydroelectric, wind, solar, nuclear, and plant-based energy, despite the signifi-
can reduction in production costs achieved by the latter in the past two decades. Another 
aspect to consider is the political character of energy security and the energy transition, as 
shown by the turnaround in President Obama’s environmental policies, President Trump’s 
denial of climate change, and Biden’s reassertion of the US commitment to the Kyoto pro-
tocol, swings that occur when the party in power is replaced. Biden’s campaign and ear-
ly government decisions were put by the inflation pressures resulting from the economic 
recovery and the economic sanctions against Russia for the Crimean war (Davenport, C, 
2022). Indeed, since 1974 the incentives to substitute oil suggest that domestic, partisan 
and personal interests set the tone for the energy policy of the United States and, in gene-
ral, of any country, as may be deduced from the environmentalist and productive policy 
of President Biden (Puyana and Romero, 2022). Energy security involves growing tensions 
between domestic and international interest groups, involving hegemony and geopolitics, 
which are not always made explicit in negotiations or debates.  The ongoing Ukrainian 
conflict puts oil and gas’s strategic, and geopolitical relevance. It reveals also how fast ener-
gy and climate change concerns are replaced by national security and political hegemony 
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strategies, with calls to immediately increase oil and gas production and to invest in oil and 
gas, exploration and development activities. 

Energy security and energy transition policies, adopted in February 1974, mandated: 1) 
to diversify the oil markets with new suppliers, domestic and foreign, to limit imports from 
OPEC; 2) to promote other sources of energy: coal, gas, and nuclear energy; 3) to reduce 
energy consumption and the energy intensity of the national economy; 4) to promote re-
newable energies: mainly wind, solar, and hydroelectric. This step was added in the 1990 
decade.  The effects of this strategy are multiple. It reduces the production and sale of oil, 
the income of the oil companies and of the governments whose treasuries depend on them 
to a greater or lesser extent. It creates macro and micro economic imbalances that require 
mediating policies to reduce spending, raise taxes, or create new sources of revenue. While 
governments offer incentives for new energies, subsidies for consumers, and restructure 
spending and income policies, multinationals are attempting strategic changes. For examp-
le, Aramco, the Saudi Arabian oil company, has begun a discreet strategy of diversifying its 
energy supply with external sales of electricity, building solar parks, while British Petro-
leum and Shell venture into biomass and wind power and several others announce targets 
of zero carbon emissions by 2050. Latin American oil companies, focused on improving oil 
production technology, are making little progress in the energy transition.

After this introduction, the paper is organized as follows. The first section deals with 
the relationship between energy security and the energy transition in the current context. 
It identifies different transitions, all of them complex and challenging to solve. This section 
also explores the characteristics of extractivism and suggests that the energy transition 
opens up new sites of extractivism and sources of extractive rents. The second section 
explores the trajectory of energy security and the energy transition in Mexico from 1980 
to 2019. The analysis of the evolution of these two indicators is carried out through the 
formulation of two indexes purpose-designed for this paper. The third section presents the 
conclusions. 

1.1. Energy security, energy transition and extractivism, 
resource rents and the slow pace of energy change. 

The first energy security and energy transition policies, adopted in February 1974, man-
dated the following: 1) diversify the oil markets with new suppliers, domestic and foreign, 
to limit imports from OPEC; 2) promote other sources of energy: coal, gas and nuclear 
energy; 3) reduce energy consumption and the energy intensity of the national economy; 
4) beginning in the 1990s, promoting renewable energies: mainly wind, solar, and hydro-
electric.   

The connection of oil, energy security and energy transition with extractivism emer-
ges from the exploitation of natural resources such as coal, gas, oil, water, sun, wind, and 
land, which are the resource base of transition energy foundations. These natural resources 
are privatized and transformed into fuels and electricity for sale in foreign and domestic 
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markets. Converting corn and other agricultural products into ethane implies switching 
agricultural production from food to fuel, a transformation of questionable ethics since it 
pits the population in competition with cars at a time when two billion people worldwide 
suffer from acute and severe malnutrition. These extractions (Gudynas, 2013) involve the 
sometimes violent appropriation of natural resources owned by the nation and deny the 
rights of whole populations and generations and of nature, in low, medium or high-inten-
sity exploitation, destined for the local, national or foreign markets (Gudynas, 2013).  In 
general, these types of activities refuse to recognize that the earth is the basic sustenance 
of human life, which is why the constitutions of Ecuador and Bolivia enshrine these rights, 
integrating them with human rights. Article 71 of the Ecuadorian Charter of 2008, estab-
lishes that nature (Pacha Mama) allows the “...realization and reproduction of life and has 
the right to full respect for its existence and the maintenance and regeneration of its vital 
cycles, structure, functions and evolutionary processes” (Bagni, 2018: 3). 

Wind, solar, hydroelectric, and plant-based power generation have very close politi-
cal, economic, and social effects as mining and fossil fuel extractivism: price instability; 
deindustrialization and de-agriculturalization; high technological intensity,  boundless 
concentration of both capital and discriminatory distribution of income; they are focal 
points for social and political conflicts, land dispossession and violation of the human ri-
ghts of indigenous and peasant communities (Puyana, 2015; Svampa M., 2019; Gudynas 
2007; Pineault, E. 2020). The exploitation of land, a good not produced by human agency, 
generates rents that grow pari passu with the population, food demand, economic deve-
lopment, and changes in consumption patterns due to higher GDP per capita. The interest 
in maintaining this rent induces economy’s dependence of the on price cycles and perpe-
tuates the pattern of development and the rent-seeking structures of the state and society. 
(Karl, 1999).  Oil rent revenues are high due to the diversity of oil wells, in terms of both 
size and qualities of crude oil, the concentration of reserves and production, and the stra-
tegic nature of crude oil, resulting in a non-competitive international market.3 Agricultural 
land is less concentrated than oil, but not so agricultural technology, or productive and 
commercial capital, which leads to similar patterns in production and the distribution and 
appropriation of rent, creating costly barriers to entry. On the other hand, the land differs 
in physical and chemical qualities and yields, giving rise to agricultural rents. In short, the 
link between great income from raw materials and the economies of exporting countries 
is direct and mediated by various political and social factors (Puyana and Rodríguez 2021; 
Puyana, 2015; Karl, 1997). 

Economic shocks due to price surges of raw materials and the concomitant increases 
of income of the owners of these resources, are one of the well-known effects of extrac-
tivism, leading to premature decline in agriculture and manufacturing in terms of GDP 
and employment; slow growth in labor productivity; increased precariousness of jobs and 

3	 Even if the quality and production costs of oil from Cantarell in Mexico and from Cusiana and Cupi-
agua, in Colombia, were identical, the transportation costs vary greatly: While Cantarell is adjacent to 
a port, the Colombian fields are more than 4,000 kilometers away, through mountainous terrain. 
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remuneration and increasing income concentration, (Prebisch, 1948; Furtado, 1973; (Pu-
yana, 2017). Out of this distributive path emerges on the one hand elites who benefit from 
the dynamism of the booming energy sector, and on the other masses of underemployed, 
unskilled workers (Svampa, M., 2019). It is possible that the dependence of the exporting 
countries on agricultural raw materials is less than that of the oil producers, and that their 
economies, foreign investment flows and inflation are less exposed to price variations, but 
the effects indicated do occur (Karl, 1997). (Puyana 2015; Furtado, 1982)

While the impact of fossil fuels on global warming is clear, the path to de-fossilization 
of economies is hazy, with no consensus on whether the correct path is to reduce emissions 
or leave fossil fuels in the ground, whether to slow down economies and whether or not gas 
counts as transition energy for the short or long term or as a green energy. According with 
Breton, the French Commissioner to the European Union, …gas is not the best way to ac-
hieve our goals (reducing emissions and preventing global warming) because it generates 
CO2, but as transition energy it is better than coal… It is necessary to have the financial 
resources to decarbonize the economy and a more scientific taxonomy of energy sources, 
including nuclear (Khan, 2022). Clear disqualification of the European Union, classifies 
gas as a green energy (European Union, 2022).4 Breton’s strategy would impose high costs 
on the global and North American energy system, which is dependent on oil and gas (see 
Tables No. 1 and 2). On the other hand, by 2050 one-third of the amount of fossil fuels will 
be consumed compared to 2019.  

Over the years elapsed from 1974 to 2020 and the international agreements put in place, 
few achievements have been recorded in the energy transition, with hydrocarbons still 
contributing 80.7% of the world’s primary energy. This represents a decrease of 13.4 per-
centage points over 50 years, and a further decrease of 11 points is expected by 2050, with 
oil providing about 30% of the world’s primary energy at that point (see Table 1). The 
transformation of the energy mix is far from the goals suggested by the most recent report 
of the Intergovernmental Panel on Climate Change (IPCC), which states that only one of 
the five feasible strategies would succeed in containing global warming below 1.5 degrees 
Celsius (IPCC, 2021). This route implies abandoning the growth model based on fossil 
fuels, the intensive use of raw materials, and extractivism. Latin America is far from taking 
this route, as explained later on.

4	 Taxonomy refers to the classification of economic activities according to environmental sustainability 
criteria to guide investments, according to the European Green Deal, see European Union (2022).
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Table 1. Global demand for primary energy. 1949-2050. Percent share

Source: Prepared by the author, based on: IEA (2021a y 2021b)

The relatively limited decrease in the share of fossil fuels in the energy mix arises from 
offsetting this reduction with greater consumption of gas, fossil fuel, and significant emitter 
of CO2.  The slow growth of renewable energies, in the face of a high expansion in demand, 
opens up spaces for fossil fuels, whose lower production costs and higher energy content 
per unit of weight are substantial competitive advantages. This factor has led to the search 
for technologies to reduce CO2 emissions from coal, oil, and gas, such as carbon capture, 
the carbon credit market, or electric cars, microchips and other intermediate and final 
goods, the production of which, in the scenario that the IEA calls sustainable, would raise 
the demand for various metals, minerals and rare earths by up to 2.8 times. All of these are 
non-renewable resources, whose reserves are either equally or more concentrated than oil, 
and who’s environmental, climatic or sociopolitical effects are not yet known (IEA, 2021c). 
The growth in demand summarized in Table 2 is conceived for the Sustainable Develop-
ment Scenario (SDS) of the Paris Agreement, to keep the increase in global temperature 
below 1.5oC by 2050, improve air quality and guarantee universal access to energy, objec-
tives 3.9 and 7 of the Sustainable Development Goals (IEA, 2021c). This scenario, together 
with that Net Zero Emissions by 2050 (NZE), assumes solid political support, extensive 
international cooperation, and increased investment. It is based on a series of assumptions 
about cross-cutting policies and policies about the energy sector, the construction sector, 
the transport sector, and the industrial sector.5 This scenario sheds light on the extracti-
vism inherent in the energy transition as the path toward energy security, showing that 
new energies and new technologies will almost triple the demand for natural resources by 
2020, a year of great contraction in economic activity due to the pandemic.  In short, the 
SDS presupposes increasing demand for critical minerals to achieve its objectives. Keeping 
the global temperature around 1.5oC above pre-industrial levels, intensifies and perpetu-
ates extractivism by establishing the dichotomy of either extractivism or climate change, 
since some important facts have not crystalized. Despite the fast grow of wind and solar 
energy, the decarbonization of transport is still an ongoing task and the share of hybrid and 
electric cars is practically negligible. 

5	 The IEA presents four development scenarios for the energy sector by 2025, two normative: Net Zero 
Emissions by 2050 (NZE) and Sustainable Development Scenario (SDS), and two exploratory: An-
nounced Pledges Scenario (APS), and Stated Policies Scenario (STEPS). (IEA, 2021b)
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Table 2 depicts the structure of the new demand for minerals and rare earth induced by 
the transition to a lower CO2 economy and illustrates how the transport sector is a central 
pillar for reaching the objectives of climate change control. One relevant point is how the 
increase of the costs of raw materials demanded for the new technologies compensates or 
even surpass the reduction of solar and wind energy. The price of EV battery cells and pa-
cks is expected to rise this year for the first time in decades, as demand for electric vehicles 
runs ahead of the industry’s ability to secure adequate supplies of critical raw materials 
such as cobalt, nickel, and lithium, and manufacturers scramble to secure future supplies. 
Effectively, renewable energies, central to reducing CO2 emissions, require the extraction 
of non-renewable minerals, which are concentrated in a few countries, although not so 
much as oil resources. Solar electricity and transport are the activities with the most sig-
nificant increases in rare earth minerals demand, the reserves of which are concentrated 
mainly in China, at least up to today. 

Table 2. Critical mineral demand projections for clean energy technologies sustainable 
development scenario - 2020-2040

Source: Authors own elaboration based of  (EIA, 2021c)

These forecasts make it possible to suggest strategies to combat climate change by re-
ducing CO2 emissions, intensify, and perpetuate extractivism as they consecrate the new 
sources of extractivism as the only way to control climate change. A dichotomy is created 
that synthesizes the function proposed by Leonardi (2015): 

Climatic stability = fall in CO2 emissions = carbon trading = sustainable economic growth
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If it is so, neither Mexico, Latin America and many other countries cannot escape extra-
ctivism. There are several policy measures and actions to take temper the effects extractive 
growth: Most of them involve preventing the revaluation of the national currencies, reo-
rienting fiscal policies to ameliorate concentration of income, stimulating tradable sectors, 
agriculture and manufactures intensive in domestic factors and premature terciarizacion 
of th economy, without annulling those that stimulate the energy transition. The remaining 
margin of action is to control and mitigate its social and political effects.

2. Mexico: the slow energy transition towards an 
environmentally and socially sustainable energy 
system 

2.1. Some general remarks. 

In order to ponder how far has Mexico advanced the transition to a new structure of pri-
mary energy supply, it is essential to have present some factors that distinguish the Mexi-
can economy: its relative wealth in oil and other energy sources, second the integration 
of its economy, and oil resources with those of the United States and Canada (Puyana y 
Rodríguez, 2020), the third Mexican economy is neither oil economy no extractive, due to 
the comparatively  lower weight of oil and other commodities in total GDP, employment 
or exports (Puyana y Rodríguez, 2020).  Mexico has developed its economic potential ac-
cording to its perception of the value of its oil resources in the frame of the economic 
model implemented in different periods and the strong trade relations with the United 
States. Energy policies have been a key issue for the advance of the import substitution 
industrialization prevalent from circa 1950 to the beginning of the 1980s and in the liberal 
export-oriented model instrumented in mid 1980s and prevalent until now. In both pe-
riods, but specially in the second, the integration of Mexican economy has been a strong 
influencer due, amongst other things, to the signature of the North American Free Trade 
Agreement- NAFTA, in 1994 and the United States, Mexican Canada Agreement UMSCA 
(Puyana, 2015, 2006 and 2020).6 

In the context of the economically integrated North American region, it is worth men-
tioning large disparities in energy resources, total and per capita energy consumption and 
CO2 emissions, as indicated in Table 3. 

6	 Regional commercial integration in agricultural and manufacturing goods and in trade flows is simi-
larly significant and asymmetric (Puyana, 2015)
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Table 3. México, Canada and United States: Production and consumption of fossil energy 
and CO2 emissions 2000-2050

Sources: prepared by the author, based on BP, Statistical Energy Review, July 2021; EIA at eia.
gov/international/data/coal; * BP’s business-as-usual scenario. The “fast” scenario projects lower 
production and consumption of fossil sources. * “net-zero”: accelerated reductions

Mexico went from having oil reserves higher than the United States and being an im-
portant net exporter, selling over 50% of its production, to restricting foreign sales due to 
the depletion of the gigantic oil field Cantarell. The United States is the largest producer 
and consumer of fossil fuels in the region, representing 70% of the former and 80% of the 
latter in 2020. It emits less CO2 per person and in GDP terms than Canada, but more than 
Mexico, and in 2020, it represented 83%, 82%, and 93% of the demand for oil, gas and coal, 
respectively. United States produce 5 times more CO2 per capita than Mexico and 1.1 times 
more than Canada.

Although it is the humanity’s responsibility to act on the causes of climate change, this 
responsibility is not distributed equally among all the countries of the world, or according 
to the population and the economy of each one. Accountability is more significant in deve-
loped countries that were pioneers in industrialization, a critical factor in CO2 emissions 
and other contaminants, and the main for producing and consuming fossil fuels. Even if 
they did not have reserves until 1973, they had advantageous concessions with taxes lower 
than 8% of the extracted value. Their responsibility dates back to the beginning of the 20th 
century. It covers the entire period since oil replaced coal as the main fuel, the period of 
integration of the national and international markets, and industrialization, particularly 
after World War II, when the so-called oil civilization was consolidated, due to its role 
in practically the entire economic structure: production, transportation, and services. In-
deed, the United States, Canada, Europe, Israel, Australia, and Japan are responsible for 
92% of excess emissions to prevent the temperature from exceeding 1.5 degrees over the 
pre-industrial period; hence, the majority of the population of developing countries are 
responsible for hardly any of the climate crisis (Hickel, J. 2022). The per capita consump-
tion of raw materials in developed countries is four times greater than in the Global South 
(ibid.). The consumerism of the most developed countries coexists with the low consump-
tion levels of developing countries. This equity issue  has not been fully explored, while 
equity within countries is emphasized, leaving out the disparity between countries in terms 
of consumption and CO2 emissions. The success of energy security and energy transition 
policies depends on the extent to which they respond to national contexts and how, based 
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on these, responsibilities are taken to remedy the environmental damage and the effects of 
both current energy extractivism and those arising from strategies for energy security and 
the energy transition. 

2.2 How far has Mexico gone in Energy Security? 

To measure the trajectory of energy security, assembled according to the rules described 
above, the Energy Diversification Index EDI and the Energy Transition Index ETI were 
constructed based on two axes: availability and sustainability, the first associated with the 
availability of reserves and the second with the volume of production and imports of fossil 
fuels. Reserves and production have a positive relation to energy security and imports have 
a negative one. Since the energy transition aims to reduce the share of fossil fuels in the 
primary energy supply by replacing them with non-fossil fuels that are supposed to be less 
CO2 intensive, any increase in their participation represents progress in energy transition, 
which deepens extractivism, as argued in the second section above, which holds that the 
production of electricity, wind, solar, nuclear, and hydroelectric energies should be added 
to the category of extractive activities, in line with Puyana and Rodríguez (2020).  The 
value of the indexes oscillates between zero and one; values closer to one indicate impro-
vements in the indicator, while values approaching zero indicate the opposite. Next, the 
construction of the indexes is described, and the results are discussed. 

The impact of extractivism are the Dutch Disease effects which are present Mexican 
economy: long periods of overvaluation of the Mexican peso, the premature retreat agri-
culture and manufactures in total GDP and total employment and the terciarizacion of the 
economy7. All together slow down labor productivity and work remunerations growth. 
So, at the time of changing the energy mix different anti extractivism actions have to be 
taken to avoid overvaluation of the currency and to stimulate production, exports and 
employment in agriculture and manufacture sectors; accelerating total economy labour 
productivity and wages.   

Energy Diversification Index (EDI). This index contains two variables: 1) the con-
sumption ratio between the production of crude oil, gas, and coal, where the value is more 
significant than one, it indicates losses in energy security because consumption of gas and 
carbon would be guaranteed through imports, which are linked to dependence, there for 
losses in energy security; 2) the consumption of nuclear and hydroelectric energy and 
the total consumption of renewables. For the calculation of the index, oil and coal are 
marked with a negative sign to indicate the negative relationship with diversification and, 
consequently, energy security is negatively affected. On the other hand, gas, together with 
renewables, enters with a positive value since they are considered lower emitters of CO2, a 
factor central to the energy transition (EU 2022; Aguilera and Aguilera, 2020; Puyana and 
Rodríguez, 2020). 

7	 For a detailed analysis of the Dutch Disease effects of extractivism and oil production in Mexico and 
other countries see Puyana (2015).  



21

Puyana, M. A. & Rodríguez, P. I. (2022). The green energy transition and energy security in Mexico, 
1980–2016: Expansion and intensification of extractivism. 

Efil Journal of Economic Research, 5(2), 10-28.

It is worth noting the particularity of the EDI in terms of extractivism, arising from the 
emphasis given in energy security policies to the diversification of renewable energy sour-
ces, without sufficiently weighing aspects such as social conflicts due to sometimes violent 
dispossession of land, changes in land use (Hickel, J. 2022; Oxfam 2018), weakening of 
pollination caused by wind turbines and greater consumption of non-renewable mining 
resources for their operation. Therefore, any increase in the share of new energies is positi-
ve in terms of energy security because diversification increases and, depending on the case 
of each country, dependence on fossil fuels is reduced while simultaneously expanding the 
extractivist logic of the intensive use of natural resources. From the foregoing, it follows 
that guaranteeing energy security and energy transition, through a greater share of gas 
or renewable energies, deepens and broadens extractivism. Paradoxically, gas, identified 
as transition energy, is a fossil fuel, and its exploitation is extractive. Therefore, its higher 
electricity consumption increases energy security and extractivism.

Graph 4. Mexico. Energy Diversification Index EDI. Evolution in 1990-2020

Source: prepared by the author with data from BP (2021)

In the last decade, the supply of renewable energies grew. However, its share of total 
consumption is still low, and the reduction in the consumption of coal and oil is slow, since 
in the generation of electricity, these are replaced with gas. It is worth asking whether gas 
deserves to be classified as alternative energy, ignoring the fact that it is a source of green-
house gases. Table 4 provides information to exemplify the arguments. When considering 
gas as a fossil resource, participation by fossil fuels dominated the mix in 2020 and will 
continue to do so until 2050. In each of the three countries and the region it will predo-
minate despite the implementation of the energy transition. It contrasts, while renewable 
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energies remain a low proportion of total consumption and hydro and nuclear energy are a 
stable proportion. The table points out the relevance of regional patterns of energy change 
and the low fading out of fossil fuels in the primary energy supply due to the strong energy 
regional economic relations, the relative abundance of fossil resources, and the market-o-
riented economic model. 

Table 4. Demand for primary energy in Mexico 1975-2020 (percent share)

 

Source: Own elaboration, based on BP 2021

The increase in the share of renewable energies indicated in the table implies that they 
grew at rates higher than total energy production and fossil fuels. Mexico is substantially 
lagging. As of 1974, the international oil market forces are seen as the culprit of climate 
change, yet, in a logical inconsistency, reversing this phenomenon is left to the market. 
Several reasons could be offered in this regard. One is that energy security gave rise to the 
“...historic process of fetishizing CO2 emissions (carbon fetishizing), that is, reorienting 
capital and its relations with the nature and environment towards the elimination of CO2, 
a process accepted even by progressive forces, as a reformist agenda, in what Peter Newell 
and Matthew Paterson call ‘climate capitalism’” (Merrick, 2021: 2). If the real purpose is to 
contain climate change and energy inequality, it is essential to question the logic behind the 
mercantile strategy of energy security and carbon fetishism, which imply privatizing and 
commodifying natural resources and transforming the natural world into a capital stock 
for a few, as suggested by Böhm S et al. (2009)

Energy Transition Index (ETI). The ETI includes, with a negative sign, the value of the 
total consumption of fossil fuels and the generation of CO2 and with a positive sign  gas, 
and renewable energies. As in the previous index, improvements in energy security are 
based on an increase in the consumption of gas and renewable energies and a decrease in 
CO2 emissions. 
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Graph 5: Mexico. Energy Transition Index (ETI). Evolution in 1990-2020 

Source: BP stat review (2021).

Both indexes indicate a lower weight of fossil fuels and a greater weight of new energies. 
This change in the structure of primary energy supply and consumption is based on the 
exploitation of other natural resources, some renewables, such as wind, water, and land, 
and others non-renewable such as uranium, lithium, various metals, minerals and rare 
earths. The impact will be the intensification of the Mexican relatively small mining sector 
shown in Table 5. Therefore, it is feasible to argue that Mexico has to design a sound strate-
gy to satisfy the increase in the demand for mineral and rare earths that will be generated 
if real progress towards energy diversification and climate control are seriously taken. It is 
well known that the country already suffers the impact of territorial, political and social 
conflicts caused by the increase in mining activities spurred by the previous three gover-
nments.  
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Table 5. Mexico: production of several minerals and rare earths. 2010-2021. Billions 
Mexican Pesos

Source: Authors elaboration based onINEGI (2022)

Policies to mitigate the effects of the New Extractivism are based on what has been set 
out in this paper and in many other findings, on the effects of the exploitation of oil and 
other raw materials, within the framework of the theories of Dutch disease, the curse of 
natural resources and on neo-extractivism. 

Defining extractivism by its effects on the structures of a country, and not by the cha-
racteristics of the products, their production, and sale, has led to a focus on the backward 
and forward linkages of the exploitation of resources, those of demand and those of inco-
me and emphasizing the instability of prices, technological intensity, the concentration of 
capital and production, the predominance of foreign investments that transfer part of the 
income abroad, aspects that generate economic crises, displacement and backwardness of 
other productive sectors and concentration of income from the production and exports 
of labor-intensive goods and national inputs and derived from the above, deterioration of 
employment and intensification of inequality. (Hirschmann 1970; Puyana 2015 and 2017; 
Karl 1997; Furtado, 1973). Solving these problems requires adjusting the role of the state, 
which has generally sponsored extractivism, with a view to capturing rent and securing 
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fiscal resources with little or no budgetary, providing it with a large margin of discretio-
nary public spending. The state is primarily responsible for extractive activities benefiting 
the public interest, the national economy, and the majority of the population that does not 
bow to the demands or lobbying of vested interests, and eliminate measures and incentives 
adapted to the interests of capital.  

The foregoing entails the government actions to designing: 

a) New tax rules aim, on the one hand, to socialize private income generated by the 
commodification of the sun, the wind, the tide, and land. These taxes will ensure that most 
of this income is captured by the public sector and channels its monetization towards la-
bor-intensive and low energy intensity and income distribution policies. This socialization 
of income would make it possible to couple the restructuring of the economy with the 
generation of formal employment, wage growth, and internal demand. 

b)  Production policies stimulate activities with the most significant and dynamic ba-
ckward and forward linkages and the most labor-intensive activities with low and medium 
technologies, low CO2 intensity, and lower demand for scarce non-renewable natural re-
sources. 

c) Redistributive measures to reduce the effects of the capital concentration, the pree-
minence of foreign investment, and the high capital intensity of new energy sources and 
electricity production. A large part of the profits and income go abroad, and are not rein-
vested in the same activity or in the domestic and local economy. Due to the high level of 
imported technology and the concentration of production, the distribution of income that 
remains in the country and that of domestic capital deepens the widespread inequality. 
The socialization of income and the productive policies mentioned can mitigate these two 
concentrating tendencies.  As a result, it is appropriate, as Gunton (2020) suggests, to limit 
and regulate foreign investment and strengthen national property in extractivist activities. 

d) Distributive actions and training to level up labor income, preventing the displace-
ment of fossil fuels by new  energy resources from creating new sectors of the working 
population that are impoverished and excluded from the labor market. As with any tech-
nological change, it is necessary to invest in the training of the outgoing workforce in new 
technologies or those used in other activities, as well as to prepare the new generations for 
the economic conditions and new technologies to come.  

3. Conclusions
The journey through the themes proposed as exploratory topics of this essay shows the 

difficulties and contradictory processes to achieving energy security by transiting towards 
a new and secure energy system with a lower share of fossil fuels. The energy mix transfor-
mation is urgent but needs a deep analysis before being put in motion. The urgency is even 
more vital for the greater complexity because that is transiting to an energy security system 
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expands and extends the extractive features of the economies of countries, such as Mexico 
and the majority of Latin American Countries are rich in commodities.

Yet, replacing fossil fuel energy with solar, wind, hydraulic, and nuclear ones might 
reduce CO2 emissions but create new and not sufficiently explored problems and contradi-
ctions that must analyze. To privatize and commodify wind, ocean waves, water, and land, 
to transform them into electricity requires that it is necessary to treat them as another mer-
chandise open to the grab of large capital owners. For that grab to take place, the approp-
riate conditions have to be created to guarantee the maximum profitability of investments 
from exploiting assets not produced by human agency. This transformation is inherent in 
all proposals on energy security and transition while often staying silent on the enormous 
costs of such policy advice. Mexico’s experiences in energy transition show how hard it is to 
part from oil and the hurls for moving towards economies that emit less CO2 and methane 
gas, with a secure supply based on clean energy. Even if achieving a complete transition, it 
will be insurmountable to overcome extractivism. Concerning the analysis in Mexico, the 
values obtained for the indexes of energy diversification and energy transition show the 
relatively meager progress made in energy security and the energy transition since 1974 
and identify which of the variables that make up each of the two indexes present the most 
negligible satisfactory results and therefore the most significant tasks to be carried out. 
All the indexes show the contradictions of the strategies since the gains in energy security 
imply adverse effects by increasing extractivism, forming a balance that is still pending 
urgent quantification. The positive balance in energy security can decrease and even turn 
negative when adding the high growth of the exploitation of minerals and rare earth, which 
demand energy substitution and the new technologies involved, enhancing extractivism 
and even perpetuating it. 

The insistence on market efficiency and cost-benefit criteria for energy transition is 
another hurdle to reaping energy security. Oil and gas continue to be the lower costs sour-
ce of energy despite the formidable reduction of the costs of renewable sources. Political 
factors impose restrictions on energy transition and give excuses for renewing oil explo-
ration and production. In Mexico, the global energy crisis, the explosion of energy prices, 
and inflation pressures offer arguments in favor of constitutional reforms of the electricity, 
energy, and mining sectors proposed by Morena.  

Mexico and other natural resources rich countries have to solve the double edge prob-
lem of changing the energy matrix and managing the resulting intensification of extracti-
vism. Some policies can be implemented such as preventing the revaluation of the national 
currencies, reorienting fiscal policies to ameliorate concentration of income, stimulating 
tradable sectors, agriculture and manufactures activities intensive in domestic factors and 
avoiding premature terciarizacion of the economy, without annulling those that stimulate 
the energy transition. The remaining margin of action is to control and mitigate its social 
and political effects. Stimulating the activities for the production of new energies and trai-
ning displaced workers in the technologies these will demand,  
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