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Abstract

This paper explores the intersection of AI, biodiversity and energy, emphasizing the need for a sustainable 
approach to tech developments. AI has the potential to boost economic growth, but its resource-intensive 
nature poses environmental risks, particularly due to energy and water consumption. We argue for a shift 
from a resource-intensive AI model to a symbiotic one, where biodiversity inspires sustainable energy 
solutions. Latin America and the Caribbean (LAC), rich in biodiversity and critical minerals, is well-positioned 
to lead this transition. Specifically, the paper highlights the potential of biomimicry, where nature-inspired 
innovations can enhance energy efficiency and sustainability in AI systems. Examples include using 
biological forms, processes and systems to optimize energy use and diversify sources to generate AI. 
Policy frameworks that support bio-innovation, interdisciplinary collaboration and sustainable AI practices 
are needed, particularly to foster transparency and incentives for investment in renewable energies. By 
integrating AI, biodiversity and energy, LAC can foster resilient, sustainable growth and become a global 
leader in green innovation.
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I. Motivation 
Artificial Intelligence (AI) is the revolution of our times. Generative AI could add up to US$ 4.4 

trillion to the global economy, a positive shock not just for productivity in the technology and 
telecommunication industry, but also in finance, retail and the life sciences (McKinsey, 2023). These 
remarkable effects stem both from labour productivity and automation, and from a generalized 
acceleration of innovation, in a scenario where AI spreads all across the economy (Baily et al., 2024).

 
True, many caveats are in order. This potential is still untapped. Some authors argue that at least in 

the next decade, AI impact would only involve automation of tasks and some task complementarity, 
with no impact on capital productivity nor generation of new tasks (see Acemoglu, 2024). Also, as it 
stands in absence of global governance and with significant human capital and technology gaps, AI 
development can reproduce and even amplify socioeconomic and environmental risks. Indeed, the 
macroeconomic productivity impact from AI can be influenced through several policy areas, such 
as data regulation, digital trade and labour policies (OECD, 2024b). Connectivity gaps and a lack of 
digital skills limit the capacity to harness AI’s full potential, possibly affecting half of the positions that 
could potentially benefit from augmentation in Latin America and the Caribbean (LAC), for example. 
Socially, AI can exacerbate inequalities and biases, particularly in already marginalized groups, 
such as women, ethnic minorities, rural populations and economically disadvantaged segments. 
Environmentally, AI’s resource-intensive processes can strain local ecosystems (UN, 2024, UNESCO, 
2024 and Gmyrek et al., 2024). Overall, AI is believed to be the first technological revolution that can 
become “self-directed, self-replicating and self-improving beyond human control” (Bremmer and 
Suleyman, 2023), urging the need to establish a right governance to make sure economic, social and 
environmental risks do not materialize.

Particularly today, AI is on a challenging trajectory in terms of energy and resource consumption 
with companies increasing their environmental footprint by double digits annually. This might 
be generating an AI-energy-biodiversity conflict sooner rather than later: either AI keeps its 
extraordinary pace with energy and resource consumption pressing biodiversity; or biodiversity 
preservation is prioritized, limiting energy use and slowing down the AI boom. As proof of the 
magnitude of the challenge, the Gartner Top Strategic Technology Trends for 2025 identified energy 
efficient computing in its top 10, at the level of quantum computing, neurotech or agents (Gartner, 
2024).

In this context, is there a potential virtuous AI-energy-biodiversity relationship, where nature 
can inspire energy solutions that maintain AI momentum while also fostering resilient sustainable 
growth and contributing to biodiversity preservation? This exploratory paper argues that biodiversity 
can become an additional pillar for sustainable AI development, interacting with skilled human 
capital, advanced computing power, data and energy, rather than being depleted by technology 
developments, provided the right policies are in place (in other words, we can move from the 1a to 1b 
trajectory in Figure 1).
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Figure 1. From a resource-intensive to a symbiotic AI 
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The relationship between AI, biodiversity and energy and this potential switch in trajectories is 

a particularly relevant topic for LAC. Global AI startups derive value primarily from technological 
ingenuity (OxValue.AI, 2024). In that sense, biodiversity – through bio-inspiration – can provide a 
bank of ideas on innovation, thanks to its 3.4 billion years of natural R&D (Benyus, 1994, and Lebdioui, 
2022a). The region is one of the most biodiverse in the world and is particularly rich in the resources 
AI needs, such as minerals and rare earth elements for semiconductors, energy and water. At the 
same time, AI shows an untapped potential to introduce novel ways to fight the traditional regional 
development challenges, notably low productivity, inequality and poverty, and weak public services. 
Addressing how these resources can be leveraged sustainably to support data processing and AI 
infrastructure is an urgent task for the region and a potential new source of growth and development 
if LAC is able to provide solutions to the AI global value chains.

This paper deals with this frontier topic in four stages. Section II compiles general and specialized 
information on the relationship between AI and resources, particularly on energy. We reviewed the 
latest news and technical analysis of AI energy consumption in a no-policy-change scenario (which 
will place us close to the Figure-1.a path). Section III explores an alternative trajectory based on 
innovations by leading tech companies and responses to incentives and regulation. This section 
highlights how AI can help green various sectors (cities and industries, including mining), preserve 
environmental resources and even make itself more environmentally sustainable. Specific nature 
inspired innovations to generate, transmit, store or save energy – some already under exploration by 
innovation labs and leading global companies – are described in Section IV, where LAC potential is 
highlighted. Section V concludes by sketching policy recommendations on AI, energy and productive 
policies that can be included in a unified sustainable development strategy for LAC.
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II. AI and natural resources, 
in search of a sustainable path

Artificial Intelligence is the defining revolution of our time, offering immense potential for economic 
development, particularly in regions like LAC. AI-driven solutions could address infrastructure gaps, 
modernize industries and foster digital entrepreneurship. Consequently, AI has the potential to 
be a force for resilience, driving sustainable growth and reducing vulnerabilities. AI is projected 
to contribute up to 5.4 percent of LAC’s GDP by 2030, equivalent to approximately US$ 0.5 trillion, 
boosting productivity and innovation across key sectors (McKinsey Global Institute, 2018). This can 
be considered a lower bound, as they are pre-generative AI estimates (McKinsey (2023) calculated 
GenAI can increase the impact of AI by 15 to 40 percent). On a more conservative projection foreseeing 
a slowdown on AI adoption, Katz and Jung (2024) estimate AI could generate 1.03 percent of GDP by 
2030.

The persistence of human capital and technology gaps and lack of a regional governance of AI 
mean AI could reproduce and even amplify LAC development traps, namely low productivity, high 
inequality, weak institutions and environmental risks (Muschett and Opp, 2024, Aguilar et al., 2023, 
ECLAC, 2022).

Focusing on the last point, one of the most pressing issues is the significant resources 
consumption associated with AI innovations, from minerals and rare earth extraction to manufacture 
semiconductors, to water and energy used in the large language models (LLMs) training and data 
centers’ functioning. Reporting on this extraordinary surge of energy demand from AI developments 
and data centers’ (where these LLMs are trained) consumption of electricity and water, and their 
contribution to greenhouse effects and climate change systematically appears in tech, economic 
and even general media (Crownhart,2024; Mehta, 2024).

Companies’ environmental reports confirm a significant increase in electricity energy and natural 
resources consumption, partially due to the AI boom. Admittedly, a challenge for evaluating the 
relationship between AI, energy and biodiversity is the lack of transparency about emissions data, as 
prominent model developers such as OpenAI, Google, Anthropic or Mistral do not report emissions 
in training, i.e. in the process of adjusting the model’s parameters to minimize errors, a particularly 
high energy-consuming phase because it involves numerous iterations (Stanford Institute for Human-
Centered AI, 2024, and ITU, 2024). And this is even more the case for the use of water. But among 
those who do report on it, notably technology and telecommunication companies, the evidence is 
compelling (Apple, 2024; Dell, 2024; Intel, 2024; Google, 2024; Microsoft, 2024; Nvidia, 2024; Salesforce, 
2024; Amazon, 2023; Meta, 2023; IBM, 2023). As summarized in ITU and WBA (2024) operational GHG 
emissions for Alphabet, Amazon and Microsoft are up 62 percent from 2020, reaching 47 million 
metric tons alone in 2023, half the total emissions of Peru. Electricity use has grown even faster, up 
78 percent over the same period and standing at just over 100 TWh in 2023, around what Colombia 
and Dominican Republic consume together in a year. Also, Google’s data center water usage (both 
withdrawal and consumption) in 2022 increased by 20 percent compared to 2021, and Microsoft’s 
total water usage even saw a 34-percent increase for the same period (Li et al., 2023).
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These developments represent a clear risk for both the companies and global climate goals, 
particularly achieving the 2030 targets for carbon neutrality – it is estimated data centers’ emissions 
must halve to achieve them – and explain expected extraordinary energy operations. Some of these 
operations surpass US$ 100 billion, building global funds to finance data centers and energy projects, 
or directly investing in huge individual data centers with supercomputers. Renewable energies – 
ranging from wind and solar to geothermal – are also a focus of some of these projects, mostly 
in Europe and the US. Notably in recent months, some leading AI companies have announced the 
adoption of nuclear energy in US plants (pending regulatory approval and other technological issues) 
as a clean, sustainable power source for their data centers (Adams, 2024; Anandira, 2024; Calma and 
Hom, 2024; Gooding, 2024; Majithia, 2024; Mandler, 2024; Meaker, 2024; Reuters, 2024; Ørsted, 2023).

Empirical academic research is still relatively thin due to the recent onset of the phenomenon and 
the aforementioned lack of open data, but overall it confirms a tension between AI developments, 
resource use (e.g. water and energy) and environmental sustainability. AI models themselves have 
a substantial water footprint for electricity generation and for cooling the servers. Li et al., (2023) 
provide a methodology to estimate the water footprint of AI models and highlight the necessity of 
holistically addressing the water footprint along with the carbon footprint to enable truly sustainable 
AI. As a case study, GPT-3 consumes a 500ml bottle of water for 10–50 responses, depending on when 
and where it is deployed (and it consumed 700,000 liters in its training). The global AI demand may 
be accountable for 4.2–6.6 billion cubic meters of water withdrawal in 2027, half of the total annual 
water withdrawal of the United Kingdom. Semiconductor manufacturing also requires large volumes 
of water. At least 40 percent of all existing semiconductor facilities will be in basins experiencing 
high- or extremely high-water stress risks under climate scenarios for 2030 and 2040 – particularly 
Taiwan and the US southwest desert (Lepawsky, 2024).

Progress has been made with using recycled, sea- and non-potable water; and certain hyperscale 
cloud providers indeed are showing great progress on efficiency (on top of the fact that moving to 
the cloud is more efficient than running physical infrastructures), but more transparency is needed. 
In particular, companies tend to attribute their water consumption to data centers only, and their 
figures reflect direct water usage, ignoring water used in electricity generation (Mytton, 2021).

AI algorithms are energy-intensive, leading to increased CO2 emissions. A seminal study covering 
some of the most popular LLMs back in 2022 (i.e. even before the generative AI boom) showed that 
the training of one particular model emitted 25 times that of flying one passenger round trip from 
New York to San Francisco, or enough energy to power the average American home for 41 years 
(Luccioni et al., 2022, Stanford Institute for Human-Centered AI, 2023; see Luccioni et al., 2024 for 
estimated CO2 emissions of different AI models performing different tasks).

This fast expansion of data centers worldwide due to surging demand from AI, cloud computing 
and other digital technologies requires large-scale computing power and energy. Investment in data 
centers globally is projected to reach US$ 200 billion by 2028, with a notable focus on edge data 
centers, designed to process data closer to its source, enhancing speed and reducing lag for AI and 
IoT (Internet of things) functions. As of early 2024, the United States leads with 5,381 data centers, 
far ahead of other nations; Germany and the United Kingdom follow, with 521 and 514 centers, 
respectively, with no LAC country in the top 10 (Statista, 2024 and IDC, 2024).
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Looking forward, requirements of energy and resources will increase. According to the 
International Energy Agency (IEA, 2024a), electricity consumption from data centers, AI and 
cryptocurrency could double in 2026 vs 2022. These technologies together reached an estimated 
460 terawatt-hours (TWh) in 2022, with projections pointing out that data centers’ total electricity 
consumption could reach more than 1,000 TWh in 2026 (Figure 2). This demand is equivalent to the 
electricity consumption of today’s Brazil, Chile, Mexico and Uruguay (using U.S. Energy Information 
Administration electricity consumption data).

 
Figure 2. Estimated electricity demand from traditional data centers, dedicated AI data centers and 
cryptocurrencies (TWh of electricity) 
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More focused estimates, again by IEA (2024b), show that AI data center electricity consumption 

was estimated in 2022 to be in the range of 240 to 340 TWh, less than 1.3 percent of total electricity 
consumption (i.e. excluding data networks and crypto mining). And, despite projections anticipating 
a significant increase by the end of this decade, AI data centers account for less than 10 percent of 
total electricity demand growth at the global level, which is roughly on a par with demand growth 
for desalination, and less than a third of the demand growth for both electric vehicles and space 
cooling in the buildings sector. And this is independent from foreseeable technological advances 
in IT equipment and hardware deployment, as well as policy decisions. Additionally, data center 
operators are now among the most active clean electricity purchasers as clean electricity supply 
becomes central to their sustainability strategies.

However, it is crucial to incorporate a nuanced approach to renewable energies, especially 
regarding sources like hydropower whose sustainability is increasingly questioned. While renewable 
energy solutions are essential, their environmental and social implications can vary significantly. 
Hydropower, often categorized as sustainable, has been scrutinized for its impacts on biodiversity, 
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water usage and local communities. This variation in renewable sources suggests that a more 
refined taxonomy of AI-sustainable energy sources would be beneficial. Such a classification could 
guide companies in prioritizing truly sustainable options, enhancing transparency and fostering a 
responsible AI ecosystem.

Also, risks exist but actually arise from the high spatial concentration of data centers and 
constraints on generation and grid capacity, as well as from water demand. Data center clusters are 
driven by the benefits of proximity to infrastructure such as fiber optic cables and power resources, 
to data customers and to local ecosystems and human capital talent. Location decisions are also 
driven by incentives and regulation and by climatic considerations: cooler places have lower cooling 
needs.

This spatial concentration is already creating tensions, with several regions issuing moratoria 
on further data center development or taking steps to restrict it (IEA, 2024b). Another key spatial 
dimension to consider about the environmental footprint of data centers beyond their overall energy 
use stems from the fact that, because emissions are powered by local electric grids depending on the 
grids’ reliance on fossil fuels, their carbon intensity can vary dramatically by region. 

Unfortunately, data and analysis on present and projected use of water to cool down data centers 
is not available to comparable levels of rigor to our knowledge. But the hyperactivity of business 
operations in this dimension suggests it is one of the key sustainability challenges. 

 
 An opportunity for Latin America? 

Around 60 percent of global terrestrial life and diverse freshwater and marine species can be found 
within LAC. The region is also rich in some of the key resources AI needs (lithium, copper, nickel 
and rare earth elements) for semiconductors, energy and water. Latin America and the Caribbean 
produces 40 percent of the world’s copper – led by Chile, Mexico and Peru, though declining ore 
quality poses long-term challenges. The region also supplies 35 percent of global lithium, with 
Argentina and Chile as major players. Latin America and the Caribbean holds more than half of 
global lithium reserves, with Bolivia having untapped potential. Further investment in other critical 
minerals like graphite, nickel and rare earth elements could open new opportunities, particularly in 
Brazil (UNEP, 2024a, and Bernal et al., 2023).

The availability of these natural resources and renewable energies along with good connectivity 
and climate conditions (low temperatures) make Latin America arise as one of the key regions for 
the expansion of sustainable AI data center development. As Cohen (2024) described, “data centers 
are the factories of AI, turning energy and data into intelligence.” Given it is probable that the US 
cannot break through all domestic energy bottlenecks, a global AI infrastructure buildout presents 
an opportunity for other economies. Beyond the usual candidates – the Arab Gulf, Canada, European 
Nordics, Japan and South Korea – Latin America can be an option. So far, only Brazil and Mexico 
(with 168 and 179 data centers, respectively) enter the top countries in the world (Statista, 2024), with 
numerous projects being announced in these two countries and expanding to Argentina, Chile, Peru 
and Uruguay.
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All in all, the evidence so far shows that AI is not yet on the optimal path due to the environmental 
and social impacts of this intensive pressure on natural ecosystems through deforestation, 
unsustainable mining and increasing demand for minerals and water, particularly in resource-rich 
regions, as many are in LAC. In particular, issues have arisen mostly from the quantity of water 
to cool data centers in regions prone to droughts and potable water shortages in Chile, Mexico 
or Uruguay, coupled with a lack of transparency in many of these projects about their resource 
intensity (AFP, 2024; bne IntelliNews, 2024; El Observador, 2023; Graham, 2024; Livingstone, 2024; 
McGovern and Branford (2023, 2024). The recently released Chilean Datacenters Plan Nacional 
2024–2030 can provide a good practice for the region in terms of combining incentives, training and 
environmental accountability, with the goal of mobilizing US$ 4 billion and tripling this industry’s size 
by 2030. However, bio-innovation activities in the region are also still dominated by bio-utilization 
methods (such as the extraction of chemical compounds for the cosmetics, pharmaceutical and 
agroindustries), which provides further limits to scalability without ecological damage. Therefore, 
while AI presents a tool for economic advancement, its integration must be balanced with ethical 
considerations to ensure that technological progress does not come at the expense of ecological 
degradation and social justice. The next two sections will describe industry and policy good practices 
on sustainable AI and some pathways for the future. 



AI, Biodiversity and Energy in Latin America and the Caribbean: From a Resource Intensive to Symbiotic Tech

10

III. AI for good. Private and policy-
led energy innovations in real-time

Another path is possible, namely that of AI, energy and natural resources interacting as an 
ecosystem (Figure 1.b). There is growing evidence of remarkable AI-driven innovations on energy 
issues that set a good basis for the path transition (see Mujica and Muñoz, 2024; ITU, 2024; academic 
reviews in Chen et al., 2023 and Nti et al., 2022; and ECLAC, 2022 for a policy approach in LAC).

We have labeled these innovations into three groups: AI greening industries and lives; AI 
preserving nature (i.e. keeping green what should be green); and AI greening itself (Figure 3). These 
interconnected groups illustrate ways by which AI can minimize its environmental footprint, support 
sustainable economic practices and preserve essential natural ecosystems.

Figure 3. AI and the green agenda 

Source: Authors’ elaboration 
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AI in the energy sector itself holds a transformative role. AI can significantly improve energy 
efficiency through predictive analysis, optimizing real-time energy consumption and adjusting 
demand based on environmental and operational data, as seen in applications like smart grids and 
energy management systems. These innovations help reduce fossil fuel consumption and greenhouse 
gas emissions. Additionally, AI facilitates the integration of renewable energy sources by forecasting 
the variability of solar or wind generation, thus balancing energy supply more effectively across 
the grid. Various AI approaches, including structured data management, data mining capabilities 
and machine learning techniques, support an AI ecosystem that enables smart energy grids. These 
tools allow for a system of systems that enhances grid performance and reliability. AI further 
enhances flexibility by forecasting supply and demand, and optimizing production patterns based on 
historical data, environmental conditions and power plant capacities, thus minimizing energy waste. 
Moreover, AI and machine learning can prevent grid failures, increasing reliability and security. As 
AI enables the digitalization of the grid, the technology offers powerful tools for managing future 
grids, although addressing associated risks remains essential (Rozite et al., 2023, Serebryantseva, 
2023, and Şerban and Lytras, 2020).

AI’s role in urban management is equally transformative. Smart cities utilize AI-powered IoT 
systems to optimize mobility, energy use and waste recycling. For example, parking sensors reduce 
congestion and emissions, while AI solutions in electric vehicles enhance battery performance 
and lifespan. In aviation, route optimization powered by AI minimizes environmental footprints, 
demonstrating the technology’s wide-ranging impact (Melguizo and Muñoz, 2022; Bourechak et al., 
2023).

AI preserving nature

AI is emerging as a crucial tool for environmental preservation, particularly in biodiversity-rich 
regions like LAC. Machine learning models analyse satellite and sensor data to detect deforestation, 
pollution and poaching, enabling real-time interventions in ecosystems like the Amazon. This 
supports global climate goals by preserving biodiversity hotspots critical for carbon storage (Smith, 
2024; Young and Nunes, 2023; Huawei, 2023 and 2024).

Moreover, AI aids in disaster management by predicting hurricanes, floods and other natural 
events, providing early warnings that save lives and minimize damage. Advanced analytics detect 
ecosystem stress caused by climate change, enabling preemptive conservation actions in high-
impact areas such as forests and wetlands (AWS Public Sector Blog Team, 2022; Gomes, 2023; Matias 
and Nearing, 2024; Silvestro et al, 2022). AI also offers a reciprocal benefit, drawing inspiration from 
nature to develop innovative solutions for energy and resource efficiency, illustrating the symbiotic 
relationship between technology and biodiversity.

AI greening itself

Efforts to minimize AI’s environmental footprint are accelerating. Technologies like edge computing 
reduce energy demands by processing data closer to its source, while AI models increasingly rely 
on low-carbon energy grids and renewable resources. Leading companies like Salesforce have 
showcased significant emission reductions by utilizing energy-efficient data centers and advanced 
cooling technologies.
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Advanced cooling technologies designed by AI, including liquid cooling systems and dynamic 
workload management, water conservation and recycling, seawater use and rain harvesting are 
being designed to limit the environmental impact of large-scale AI operations (Gamazaychikov, 
2024; Walsh, 2024; Alland, 2023; Amazon Team, 2023; Intel, 2023; Jyothi, 2023; The Economist, 2023; 
Thomas, 2022; Evans and Gao, 2016; Nicolai, 2013).

Also, AI leaders are seeking to improve their energy matrix by investing in renewables. As 
highlighted before, data center operators are among the biggest purchasers of clean electricity. The 
top 10 corporate buyers of clean energy power purchase agreements in 2023 included Amazon, Meta, 
Alphabet and Microsoft (IEA, 2024b).

Additionally, AI supports the transition to greener energy sources by optimizing mining processes 
for critical materials and improving the efficiency of renewable energy infrastructure (The Economist, 
2023, and Corrigan and Ikonnikova, 2024).

All together, these AI-driven pathways allow envisioning an ecosystem where AI, energy and 
natural resources are integrated, contributing to sustainable development goals. This comprehensive 
approach would not only optimize AI’s energy use but also build resilient economies and protect 
essential natural resources. By aligning technological innovation with environmental preservation, 
AI can play a transformative role in creating a sustainable and greener future. Indeed, evidence for 
China suggests a U-shaped relationship between AI and energy transition with AI initially negatively 
impacting energy transition (Lee and Yan, 2024). Therefore, it will need to maintain, scale up and 
expand these initiatives, within a development strategy, in order to overcome the net negative impact 
of the present situation.

Policies matter

These private-sector-led innovations respond to actual or prospective policies (both incentives 
and penalties and regulation) and confirm that policies matter. Normative international and national 
instruments to address environmental impacts of AI have been issued recently, such as the US Federal 
Artificial Intelligence Environmental Impacts Act1 and the European Union AI Act,2 which includes 
standards for reducing energy and resource consumption during AI training and deployment. 
However, to date, there remains no standardized way of measuring, reporting or mitigating the 
environmental impact of AI. 

 
Also, on the incentives side, the US 2022 Inflation Reduction Act3 allocated US$ 369 billion for 

energy security and climate change incentives to individuals and companies to expand solar, wind 
and battery storage production, similar goals to the 2019 EU Green Deal4 and the 2021 Fit for 55 
Package.5 China included reducing carbon intensity, enhancing energy efficiency and scaling up 
renewable energy development in the 2021–2025 Five-Year Plan. Also, the Belt and Road Initiative, 
while not focused on green energy, includes significant renewable energy projects and has pushed 
for green investment worldwide and in LAC (Myers et al., 2024). The decarbonization of power grids 
and the focus on energy-storage technologies and handling of intermittent renewable energy are 
common goals in all these initiatives. 

1 www.congress.gov/bill/118th-congress/senate-bill/3732/text 
2 www.europarl.europa.eu/doceo/document/TA-9-2024-0138_EN.html
3 home.treasury.gov/policy-issues/inflation-reduction-act
4 commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en 
5 commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-europeangreen-deal/fit-55-
delivering-proposals_en

http://www.congress.gov/bill/118th-congress/senate-bill/3732/text 
https://www.europarl.europa.eu/doceo/document/TA-9-2024-0138_EN.html
https://home.treasury.gov/policy-issues/inflation-reduction-act
http://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
http://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-europeangreen-deal/fit-55-delivering-proposals_en
http://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-europeangreen-deal/fit-55-delivering-proposals_en
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Finally, focusing on transparency, China, EU and US established mandatory disclosures by 
companies on emissions, energy use and climate risks, particularly for big companies, and firms 
in energy and energy-intensive industries, in line with international recommendations. However, 
global standards are needed. UNESCO under its AI & Ethics Recommendation (UNESCO, 2021) is 
developing a pioneer roadmap for measuring the environmental footprint of AI, presented at the last 
AI Action Summir held in France in February 2025. More generally, the UNDP Artificial Intelligence 
Landscape Assessment also covers the environmental dimension in the security pillar, identifying the 
role of AI to contribute to biodiversity and nature preservation. The 2024 revision of the OECD AI 
Principles explicitly added ‘environmental sustainability’ as a key consideration (OECD, 2024a). And 
UNEP (2024a) and ITU (2024) released a summary of relevant standards that are available and under 
development. 

 
In Latin America and the Caribbean, the Renewable Energy for Latin America and the Caribbean 

(RELAC) initiative,6 with the Inter-American Development Bank as technical secretariat, would be a 
natural ally. It was created with the goal to increase the share of renewable energy in the electricity 
mix of LAC countries to at least 70 percent by 2030, promoting regional cooperation in renewable 
energy adoption and grid integration. 

 
Again, a key but less explored area, which needs to be policy-led given market failures, is how 

to untap and benefit from innovations from startups, particularly those at biodiversity centers 
exploring nature-inspired solutions for energy. This, in turn, could help AI transit from the AI finite 
resource model to a symbiotic dynamic if the biodiversity-bank of ideas translates into specific 
energy solutions for industries. The next section will review some of the latest developments.

Overall, achieving a sustainable energy transition in the age of AI requires policy frameworks 
that are both flexible and grounded in environmental priorities. AI-driven approaches can support 
governments in crafting responsive, data-centered energy policies that address real-time metrics on 
energy consumption, emissions and resource use. Integrating advanced data science and machine 
learning, these frameworks enable more efficient resource management, prioritize carbon reduction 
targets and consider socioeconomic impacts, paving a balanced path toward net-zero goals. Such 
approaches can foster accountability and transparency in AI’s environmental impact, encouraging 
both private and public sectors to adopt greener AI practices (Danish and Senjyu, 2023; WEF, 2024). 

6 hubenergia.org/en/relac 

https://hubenergia.org/en/relac
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IV. The potential of biomimicry. 
When natural and artificial 
intelligences meet for energy 
solutions 

In many ways, biodiversity has its place at the core of this potential virtuous nature-conscious AI 
ecosystem. As shown in the previous section, AI offers powerful tools for conserving biodiversity. 
AI can monitor endangered species, optimize agricultural practices to reduce deforestation, and 
predict climate change impacts in order to mitigate biodiversity loss. A far less explored strategy 
lies in the use of knowledge from nature to develop AI systems that not only measure and mitigate 
environmental impact but unlock new areas of knowledge to leap to the sustainable innovation 
frontier. Indeed, why not design AI models that seek inspiration and learn from strategies found in 
nature to solve human design challenges to create a healthier, greener and more sustainable future? 

A particularly promising area is that of the so-called biomimicry, which relies on a perspective of 
biodiversity as a bank of ideas (Lebdioui, 2022a and 2024). Biomimicry (also referred to as biomimetics, 
bio design, bio-inspiration or nature-inspired innovation) involves learning from and emulating 
biological forms, processes and ecosystems tested by the environment and refined through evolution 
(Benyus, 1997). It is different from harvesting organisms to accomplish a function: rather than using 
an organism to ‘do what it does’, biomimicry aims to leverage the design principles embodied by the 
organism (Figure 4).

Biomimicry could add around US$ 1.6 trillion to total global output by 2030, with electronics 
manufacturing, utilities (water and energy) and more generally engineering-sector revenues 
positively impacted between 5 and 15 percent (Fermanian Business & Economic Institute, 2013). 
Nature can offer models for sustainable energy, ranging from sector-specific tasks (generation, 
transmission, storage) to global efficiencies across industries. Innovations inspired by natural 
processes can lead to breakthroughs in energy efficiency and renewable technologies. Acting as 
natural R&D, evolution has historically selected the most efficient and optimal designs and discarded 
the non-functional ones. Evidence suggests that energy efficient designs could transform up to 10 
percent of the transportation equipment industry (including cars, trucks, planes and boats), for 
instance. Biomimicry solutions found and developed in LAC therefore hold potential to push the 
innovation frontier around energy generation, CO2 capture and removal, and resource efficiency, as 
well as open investment opportunities in those areas.7

7 This energy focus is justified by the fact that this sector offers the most synergies between existing industry challenges, solutions 
from nature and regulatory incentives, and on the challenges digital sectors are facing, described in Section II.
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Figure 4. From biodiversity to R&D value: forms, processes and ecosystems  
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Nature-inspired energy solutions in practice 

The energy transition is one of the greatest challenges of our time, and nature offers a variety 
of models that can be adapted to reduce their environmental impact. Admittedly, this is a very 
exploratory exercise since this industry is at its infancy and the boom of AI-related energy is very 
recent. Therefore, in this section, we explore and analyse nature-inspired solutions for energy 
consumption in general, with the view that some of these solutions may bear considerable relevance 
for AI systems.

Many solutions in nature offer superior solutions for energy production, efficiency and storage, 
and could be the basis of useful ideas for sustainable innovation around energy use for AI (Table 1). 
Those solutions can be classified based on their characteristics, whether leveraging and emulating 
principles found in nature’s forms, processes or ecosystems. 
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Table 1. Examples of use of biomimicry for sustainable energy solutions 

Forms

Sustainable 
materials

Biomaterials, inspired by structures like spider silk or insect exoskeletons, can be both lightweight and strong. 
By applying these materials to AI hardware design, it is possible to reduce the energy needed for material 
production and device operation.

Optimization of 
resource distribution

Deep learning of microbial patterns and fungal networks, such as mycelium, which distribute resources with 
minimal energy, can inspire distributed AI architectures minimizing data transfer and processing energy (e.g. 
edge computing where processing happens close to the source of data).

Energy efficiency 
through new forms

Applying the design of whale fins (with their protrusions called tubercles) to the blades of wind turbines 
improves aerodynamics, allowing for kinetic energy to be converted into electricity more efficiently 
(WhalePower project). 

Use of natural ventilation principles observed in termite mounds significantly reduces air conditioning use 
and energy consumption (e.g. Eastgate Center, Zimbabwe). This system is used to cool buildings for improved 
energy efficiency.

Superior data 
storage structures Synthetic DNA could be used to store digital data, optimizing energy use.

Processes

Energy generation 
(including 
photosynthesis)

Artificial photosynthesis can be used to improve the efficiency of solar cells (such as Daniel Nocera’s artificial 
leaf). AI can be trained on the mechanics of photosynthesis to optimize solar-powered energy sources or even 
develop artificial photosynthesis. This could help produce on-site energy that powers AI systems sustainably.

The structure of seaweed can inspire processes to generate electricity from the flow of water (BioPower 
Systems’ BioWave). These generators are set up in coastal areas, providing clean, renewable energy.

Piezoelectric batteries, which are self-charging power cells that convert mechanical energy (the energy related 
to an object’s motion and position) into chemical energy can be a solution for electric vehicle battery charging, 
improving long-distance smart mobility.

Electricity generation inspired by the organic structure of the pectoral fin of electric fish (such as rays), 
composed of electro plaques – flattened cells stacked in vertical columns like piles of coins.

Energy-efficient 
sensor networks

Biological sensor models offer important lessons to improve AI systems, given the superiority of the various 
highly sensitive and efficient sensory systems found in nature (such as the olfactory senses of dogs or 
navigation systems of bees, birds and bats). By studying these systems, AI developers can create sensors that 
are more efficient and require less energy for functions like environmental monitoring.

Thermal 
management and 
cooling

Some species (e.g. volcanic long-horned beetles) have evolved with natural ways to dissipate heat and chemical 
reactions to reduce their body temperature. Hardware inspired by these natural thermal regulation methods 
could improve the efficiency of cooling systems in data centers and AI hardware.

Ecosystems

Circular energy and 
material flow models

Principles of circularity and re-use of waste into inputs for other productive systems inform natural ecosystems 
that operate on principles of waste recycling where the byproduct of one species becomes the resource for 
another. By designing AI systems inspired by these circular principles, excess heat and byproducts (like data 
center heat) can be redirected and used to fuel other processes, lowering the net energy consumption.

Real-time adaptation 
for energy 
consumption

Just as ecosystems dynamically adjust to environmental changes, AI systems can be designed to scale their 
operations based on real-time energy availability and environmental conditions.

Source: Authors’ elaboration based on AskNature.org, BioMiG and a review of the scientific literature 

http://AskNature.org
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In terms of the emulation of forms, biomimetic designs can optimize energy capture and 
distribution. For instance, microbial patterns and fungal networks, which enable resource distribution 
with minimal energy, could inspire distributed AI architectures that minimize data transfer and 
processing energy, such as in edge computing where processing happens close to the source of data. 
WhalePower’s wind turbines incorporate whale fin structures to improve aerodynamics, enhancing 
wind capture for electricity generation. Similarly, Zimbabwe’s Eastgate Centre shopping mall is an 
example showcasing research on how to reduce energy consumption by mimicking termite mound 
ventilation, while biomaterials like spider silk inspire lightweight, durable materials in AI hardware, 
reducing production energy.

The emulation of processes would consist of seeking inspiration from biological mechanisms, such 
as photosynthesis (for instance, the artificial leaf aims to replicate photosynthesis to improve energy 
efficiency for industrial applications), while technologies such as BioWave generate electricity by 
simulating the motion of seaweed in ocean currents. For the specific context of AI hardware, energy 
consumption could decrease with thermal management and cooling innovations inspired by how 
distinct species (such as volcanic beetles) have evolved to dissipate heat with natural regulation 
methods, which could hold lessons for improving the efficiency of cooling systems in data. These 
solutions illustrate how mimicking biological processes can enhance energy production and 
sustainability.

The AI industry may also benefit from ecosystemic innovations that draw inspiration from the 
interactions between various living organisms. For instance, the principle of circularity found in 
nature and whereby waste is turned into resources for other organisms can be applied to data centers 
and other AI systems to reduce net energy use. Inspired by ecosystem adaptability, AI systems can 
also be designed to dynamically adjust energy consumption based on availability, optimizing energy 
efficiency. By emulating the self-regulating and waste-reducing models found in nature, these 
innovations offer promising pathways to sustainable energy management.

If this is the case, what is missing for us to leverage the informational value of nature for better, 
ecosystemic AI in order to replace resource-intensive AI? Admittedly, the path towards bio-inspired 
innovation for AI energy improvement is paved with considerable challenges and coordination 
failures. One major obstacle lies in the fragmented state of biological data and taxonomic systems. 
Currently, nature’s vast repository of information – spanning millions of species and ecosystems 
– is organized inconsistently across various databases, many of which are outdated or limited in 
scope. This is also the case for research centers between different LAC nations, which poses a 
great challenge for data sharing and merging. A significant overhaul and harmonization of these 
taxonomic systems are required to enable researchers to access a unified, comprehensive database. 
By standardizing how we categorize and describe biological data, scientists could more easily search 
for specific traits, behaviours or efficiencies in nature that could translate into AI applications, such 
as optimized energy usage.

Such a harmonization of taxonomic systems is an essential prerequisite for the use of AI for 
biodiversity. With access to better and more reliant biodiversity data, along with advances in 
computational power, AI itself can play a vital role in identifying and analysing patterns within 
ecosystems and species that excel at particular processes, like energy efficiency, resource distribution 
or thermal regulation. AI can help pinpoint organisms or ecosystems that are exceptionally efficient 
in certain areas, offering models that engineers and developers can adapt to reduce energy demands 
in AI systems by analysing large data sets on biodiversity. This bio-inspired approach not only opens 
up new avenues of research but also encourages cross-disciplinary exploration, bringing together 
ecologists, computer scientists and engineers.
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However, realizing this vision also brings regulatory and resource-related challenges. Establishing 
frameworks that support responsible and legal access to biodiversity data, as well as providing 
resources for researchers to build and use advanced analytical tools, is critical. Without supportive 
policies and adequate funding, researchers may struggle to develop the tools necessary to extract 
actionable insights from nature’s patterns. Addressing these barriers would not only accelerate 
bioinspired innovation but would also position biodiversity as a cornerstone for sustainable 
technological advancements in AI and energy.

 Latin America and Caribbean potential, and the role of proactive policy action

LAC is a global biodiversity hotspot, making it a critical player for our planet’s health and in the 
sustainability agenda. The region provides critical ecosystem services for the world and has seen 
pioneering initiatives for recognizing nature’s rights (Figures 5 and 6). Nevertheless, in light of 
the need for economic development and job creation, its biodiversity faces threats from economic 
models prioritizing extraction and short-term economic gains. The historic dependence of many 
LAC economies on extractivist models of development with acute reliance on commodity exports 
has come at the expense of the environment but also long-term economic resilience, including 
a heightened exposure to climate and transition risks. The economic and ecological risks of the 
integration of LAC economies as a raw-materials provider in global value chains (including tech 
and AI) are reinforced in the context of the transition to a low carbon economy, given the region’s 
endowment in the critical minerals that are necessary as inputs for low carbon technologies.

However, the most important asset the region disposes of is not a mined metal but its rich 
biodiversity. Biodiversity has to be fully integrated into the innovation and the AI agendas. Far from 
being a constraint on development, biodiversity can be harnessed for long-term economic prosperity, 
innovation and sustainability. Moving forward, LAC countries have a unique opportunity to harness 
their biodiversity in a way that breaks free of an unhelpful dichotomy between nature and productive 
development.

Figure 5. Most biodiverse countries in the world are in Latin America (#species) 
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Since the 1990s, the region has already witnessed a range of pioneering efforts to leverage 
the economic value of biodiversity with varying outcomes and degrees of success. The region’s 
experimentations to date with several types of biodiversity-based activities, ranging from 
payments for ecosystem services and ecotourism to bioprospecting, provides critical lessons for 
the development agenda, presenting both benefits and limitations, especially in terms of value 
creation and environmental sustainability (Purkey, 2021 and Lebdioui, 2022b). This is why, moving 
forward, the governments in the region can seize a new window of opportunity to harness their 
biodiversity to leapfrog to the innovation frontiers, especially in the blossoming field of AI, which 
has been dominated by firms in Asia, Europe and North America (OxValue.AI, 2024). But achieving 
this objective entails a major rethinking of industrial and innovation policies. Policy coordination, 
comprehensive national AI strategies involving different stakeholders – from academia, to industry, 
policymakers, and conversation agencies – and resource mobilization will be key.

 
Figure 6. Distribution of terrestrial biomes in Latin America and the Caribbean 
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V. AI, biodiversity and energy. 
Reflections on the way forward and 
policy recommendations 

The rapid growth of AI has reshaped numerous sectors globally, introducing unprecedented 
capabilities but also significant environmental impacts. The trends in energy consumption, along 
with rising resource demands to support these technologies, conflict with global sustainability goals 
and biodiversity preservation. This tension between technological advancement and environmental 
health has been highlighted by an increasing number of international organizations that have sounded 
the urgent call to balance digitalization with ecological preservation to achieve a sustainable future. 
While digitalization has brought undeniable social and economic benefits, its environmental impact 
cannot be overlooked. Left unchecked, digitalization could lead to significant biodiversity loss and 
climate impacts.

So, what does it take to shift from a resource-intensive AI model to an ecosystemic AI model, 
where quality data and advances in computational power are matched with energy efficiency and 
biodiversity-consciousness as core input rather than a sole outcome?

Fortunately, a paradigm shift is arising through policy initiatives and public-private partnerships 
aimed at aligning AI and energy demands with biodiversity conservation goals. Efforts to improve 
the environmental footprint of technology are taking shape across regions, exemplified by 
investments in renewable energy for data centers, carbon-neutral commitments by tech companies, 
and new regulations targeting sustainable digital practices. These actions underscore the impact 
that carefully crafted incentives and regulations can have. Governments, industry and tech leaders 
are beginning to recognize that environmental sustainability in the digital era requires collective 
responsibility and collaboration.

One of the most promising, though less explored, areas in this journey towards sustainable 
technology is bio-inspiration (biomimicry), which focuses on innovation inspired by nature, designing 
solutions that mimic biological processes to address technological and environmental challenges. 
This approach holds potential for transforming AI and energy systems by incorporating ecological 
principles from design. Nature-inspired AI could, for example, enhance energy efficiency by learning 
from biological processes that optimize energy use, whether through optimal networks for resource 
distribution, shapes that allow for thermal control, or new forms of sustainable energy generation. 
This can be achieved by leveraging and emulating principles found in nature’s forms, processes or 
ecosystems. By positioning biomimicry as a central pillar of the sustainable development agenda, 
we can view AI, biodiversity and energy as interconnected elements rather than conflicting forces, 
leading to innovation strategies that support resilience and ecological harmony.

Achieving this vision in LAC will require addressing specific regional challenges. Despite the 
region’s immense biodiversity and natural wealth, it faces hurdles in establishing a virtuous 
biomimicry-AI ecosystem. These challenges include the lack of a critical mass of specialized human 
capital due to limited interdisciplinary university training related to bio-innovation; inadequate or 
limited financial support for biodiversity-based innovation and technological diffusion; weak links 
between academia and industry to share information and understand potential areas of demand; 
administrative obstacles to obtaining permits for research on genetic material and biodiverse 
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areas; and limited business awareness regarding the opportunities for the improvement of AI and 
the potential solutions offered by biomimicry. Therefore, a roadmap for sustainable development 
in LAC must prioritize capacity-building, by investing in education and training programmes that 
prepare various stakeholders (academia, industry, policymakers) in bio-innovation and AI with a 
sustainability focus.

Furthermore, efforts to establish a network/ecosystem of local startups, research institutions 
and global companies open to innovation in sustainability are crucial. Building a supportive 
ecosystem that fosters entrepreneurship in biomimicry and sustainable technology - as the Nature 
Intelligence Venture Studio to be launched by TIDE Centre at the University of Oxford – will enable 
LAC to better capitalize on its unique biodiversity. By integrating these initiatives into national 
and regional development strategies, and by ensuring smart regulatory frameworks and proactive 
productive development policies, the region can lay a solid foundation for sustainable, innovation-
driven economic growth. Policy frameworks must also be forward-looking, and governments 
should promote financing models that encourage long-term investments in sustainability-focused 
innovation, including tax incentives, grants and public-private partnership initiatives. A regulatory 
environment that promotes responsible innovation can also attract international partnerships and 
investments, accelerating the region’s development in sustainable technologies.

Latin America and the Caribbean, with its rich natural ecosystems and high potential for 
renewable energy, is uniquely positioned to pioneer this sustainable path. By fostering a symbiotic 
relationship between AI, biodiversity and energy, the region has the potential to build a resilient, 
adaptive economy that can withstand global challenges while protecting natural resources. This 
vision extends beyond environmental benefits, aiming to transform LAC into a leader in sustainable 
innovation, creating jobs and enhancing economic stability.

This paper envisions a future where AI, biodiversity and energy are not adversaries but allies, 
working together to forge resilient societies and economies. By embracing a symbiotic perspective, 
LAC can lead the way in creating a more balanced, sustainable model for the digital age. A symbiosis 
is possible.



AI, Biodiversity and Energy in Latin America and the Caribbean: From a Resource Intensive to Symbiotic Tech

22

References

Acemoglu, D. (2024), “The Simple Macroeconomics of AI”; NBER 
Working Papers 32487. www.nber.org/papers/w32487

Adams, H.S. (2024), “Sage Geosystems & Meta’s Geothermal 
Power Generation”, DataCentre Magazine. datacentremagazine.
com/technology-and-ai/sage-geosystems-metas-geother-
mal-power-generation

Aguilar, A., M. Balmaseda, A. Melguizo and V. Muñoz (2023), 
Digitales, verdes y aliados. Impacto económico, social y 
medioambiental de la iniciativa Global Gateway y la Alian-
za Digital UE-América Latina y el Caribe. Telefónica and 
Fundación Carolina. www.fundacioncarolina.es/catalogo/
digitales-verdes-y-aliados-impacto-economico-social-y-me-
dioambiental-de-la-iniciativa-global-gateway-y-la-alianza-digi-
tal-ue-america-latina-y-el-caribe

AFP (2024), Drought Forces Big Tech To Rethink Thirsty LatAm 
Data Centers. www.latintimes.com/drought-forces-big-tech-re-
think-thirsty-latam-data-centers-562629

Alland, K. (2023), “Reclaimed wastewater to be used at 20 AWS 
locations”, Datacenter Magazine. datacentremagazine.com/
articles/reclaimed-wastewater-to-be-used-at-20-aws-locations

Amazon (2023), 2023 Amazon Sustainability Report. sustainabili-
ty.aboutamazon.com/2023-amazon-sustainability-report.pdf

Amazon Team (2023), Harnessing the power of plants to 
decarbonise our data centres. www.aboutamazon.eu/news/
sustainability/harnessing-the-power-of-plants-to-decarbonise-
our-data-centres 

Anandira, A. (2024), “Google makes renewable energy push with 
solar deal”, Mobile World Live. www.mobileworldlive.com/goo-
gle/google-makes-renewable-energy-push-with-solar-deal/ 

Apple (2024), Environmental Progress Report. www.apple.
com/environment/pdf/Apple_Environmental_Progress_Re-
port_2024.pdf

AWS Public Sector Blog Team (2022), Improving our knowledge 
about the oceans by providing cloud-based access to large 
datasets. aws.amazon.com/blogs/publicsector/improving-knowl-
edge-oceans-providing-cloud-based-access-large-datasets

Baily, M.N., E. Brynjolfsson and A. Korinek (2024), Machines of 
mind: The case for an AI-powered productivity boom. Brookings 
Research. www.brookings.edu/articles/machines-of-mind-the-
case-for-an-ai-powered-productivity-boom

Balmaseda, M. A. Melguizo and V. Muñoz (2023), “Cuarta 
Revolución Industrial: Verde y digital, la simbiosis del futuro.” 
elpais.com/america-futura/2022-12-20/verde-y-digital-la-simbio-
sis-del-futuro.html. América Futura/El País.

Benyus, J. (1997), Biomimicry. Innovation Inspired by Nature. 
www.amazon.com/Biomimicry-Innovation-Inspired-Janine-Beny-
us/dp/0060533226 

Bernal, A., J. Husar and J. Bracht (2023), Latin America’s oppor-
tunity in critical minerals for the clean energy transition. IEA. 
www.iea.org/commentaries/latin-america-s-opportunity-in-criti-
cal-minerals-for-the-clean-energy-transition 

bne IntelliNews (2024), Google scraps $200mn Chile data 
centre plan over environmental concerns. www.intellinews.com/
google-scraps-200mn-chile-data-centre-plan-over-environmen-
tal-concerns-344016/ 

Bourechak A, O. Zedadra, MN. Kouahla, A. Guerrieri, H. Seridi 
and G. Fortino (2023), “At the Confluence of Artificial Intel-
ligence and Edge Computing in IoT-Based Applications: A 
Review and New Perspectives,” Sensors, 2, 23(3). pubmed.ncbi.
nlm.nih.gov/36772680

Bremmer I. and M. Suleyman (2023), “The AI Power Paradox. 
Can States Learn to Govern Artificial Intelligence—Before It’s 
Too Late?” Foreign Affairs. www.foreignaffairs.com/world/artifi-
cial-intelligence-power-paradox

CAF (2023) “Global challenges, regional solutions: Latin America 
and the Caribbean in the face of the climate and biodiversity 
crisis.” Report on Economic Development. ideas.repec.org/b/
dbl/dblrep/2136.html 

Chen, L., Z. Chen and Y. Zhang (2023), “Artificial intelli-
gence-based solutions for climate change: a review,” Environ 
Chem Lett 21, 2525–2557. link.springer.com/article/10.1007/
s10311-023-01617-y#citeas 

Cohen, J. (2024), “The Next AI Debate Is About Geopolitics,” 
Foreign Policy. foreignpolicy.com/2024/10/28/ai-geopolitics-da-
ta-center-buildout-infrastructure 

Corrigan, C.C. and S.A. Ikonnikova (2024), “A review of the use 
of AI in the mining industry: Insights and ethical considerations 
for multi-objective optimization,” The Extractive Industries 
and Society, 17. www.sciencedirect.com/science/article/pii/
S2214790X24000388 

Crownhart, C. (2024), “AI is an energy hog. This is what it means 
for climate change”, MIT Technology Review. www.technolo-
gyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-
what-it-means-for-climate-change 

Danish, M.S.S. and T. Senjyu (2023), “AI-Enabled Energy Policy 
for a Sustainable Future,” Sustainability, 15: 7643. www.mdpi.
com/2071-1050/15/9/7643 

Dell (2024), FY24 ESG Report. www.dell.com/en-us/dt/corporate/
social-impact/esg-resources/reports/fy24-esg-report.htm

ECLAC (2022), A digital path for sustainable development in 
Latin America and the Caribbean www.cepal.org/en/publica-
tions/48461-digital-path-sustainable-development-latin-ameri-
ca-and-caribbean

ECLAC (2024), Superar las trampas del desarrollo de América 
Latina y el Caribe en la era digital: el potencial transformador 
de las tecnologías digitales y la inteligencia artificial www.cepal.
org/es/publicaciones/80841-superar-trampas-desarrollo-ameri-
ca-latina-caribe-la-era-digital-potencial

Evans. R. and G. Gao (2016), DeepMind AI Reduces Google Data 
Centre Cooling Bill by 40%. deepmind.google/discover/blog/
deepmind-ai-reduces-google-data-centre-cooling-bill-by-40/ 

Fermanian Business & Economic Institute (2013), Bioinspiration: 
an economic progress report. cnnespanol.cnn.com/wp-content/
uploads/2014/05/bioreport13.final.sm.pdf 

Gamazaychikov, B. (2024), Unveiling Salesforce’s Blueprint 
for Sustainable AI: Where Responsibility Meets Innovation. 
Salesforce Engineering. engineering.salesforce.com/unveil-
ing-salesforces-blueprint-for-sustainable-ai-where-responsibili-
ty-meets-innovation/?_ga=2.166247287.877827697.1730276307-
560183023.1723741026

https://www.nber.org/papers/w32487
https://datacentremagazine.com/technology-and-ai/sage-geosystems-metas-geothermal-power-generation
https://datacentremagazine.com/technology-and-ai/sage-geosystems-metas-geothermal-power-generation
https://datacentremagazine.com/technology-and-ai/sage-geosystems-metas-geothermal-power-generation
https://www.fundacioncarolina.es/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativaglobal-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.fundacioncarolina.es/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativaglobal-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.fundacioncarolina.es/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativaglobal-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.fundacioncarolina.es/catalogo/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativa-global-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.fundacioncarolina.es/catalogo/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativa-global-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.fundacioncarolina.es/catalogo/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativa-global-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.fundacioncarolina.es/catalogo/digitales-verdes-y-aliados-impacto-economico-social-y-medioambiental-de-la-iniciativa-global-gateway-y-la-alianza-digital-ue-america-latina-y-el-caribe/
https://www.latintimes.com/drought-forces-big-tech-rethink-thirsty-latam-data-centers-562629
https://www.latintimes.com/drought-forces-big-tech-rethink-thirsty-latam-data-centers-562629
https://datacentremagazine.com/articles/reclaimed-wastewater-to-be-used-at-20-aws-locations
https://datacentremagazine.com/articles/reclaimed-wastewater-to-be-used-at-20-aws-locations
https://sustainability.aboutamazon.com/2023-amazon-sustainability-report.pdf
https://sustainability.aboutamazon.com/2023-amazon-sustainability-report.pdf
https://www.aboutamazon.eu/news/sustainability/harnessing-the-power-of-plants-to-decarbonise-our-data-centres
https://www.aboutamazon.eu/news/sustainability/harnessing-the-power-of-plants-to-decarbonise-our-data-centres
https://www.aboutamazon.eu/news/sustainability/harnessing-the-power-of-plants-to-decarbonise-our-data-centres
https://www.mobileworldlive.com/google/google-makes-renewable-energy-push-with-solar-deal/
https://www.mobileworldlive.com/google/google-makes-renewable-energy-push-with-solar-deal/
http://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2024.pdf
http://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2024.pdf
http://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2024.pdf
https://aws.amazon.com/blogs/publicsector/improving-knowledge-oceans-providing-cloud-based-access-large-datasets/
https://aws.amazon.com/blogs/publicsector/improving-knowledge-oceans-providing-cloud-based-access-large-datasets/
https://www.brookings.edu/articles/machines-of-mind-the-case-for-an-ai-powered-productivity-boom/
https://www.brookings.edu/articles/machines-of-mind-the-case-for-an-ai-powered-productivity-boom/
https://elpais.com/america-futura/2022-12-20/verde-y-digital-la-simbiosis-del-futuro.htmll
https://elpais.com/america-futura/2022-12-20/verde-y-digital-la-simbiosis-del-futuro.htmll
https://www.amazon.com/Biomimicry-Innovation-Inspired-Janine-Benyus/dp/0060533226
https://www.amazon.com/Biomimicry-Innovation-Inspired-Janine-Benyus/dp/0060533226
https://www.iea.org/commentaries/latin-america-s-opportunity-in-critical-minerals-for-the-clean-energy-transition
https://www.iea.org/commentaries/latin-america-s-opportunity-in-critical-minerals-for-the-clean-energy-transition
https://www.intellinews.com/google-scraps-200mn-chile-data-centre-plan-over-environmental-concerns-344016/
https://www.intellinews.com/google-scraps-200mn-chile-data-centre-plan-over-environmental-concerns-344016/
https://www.intellinews.com/google-scraps-200mn-chile-data-centre-plan-over-environmental-concerns-344016/
https://pubmed.ncbi.nlm.nih.gov/36772680/
https://pubmed.ncbi.nlm.nih.gov/36772680/
http://www.foreignaffairs.com/world/artificial-intelligence-power-paradox
http://www.foreignaffairs.com/world/artificial-intelligence-power-paradox
https://ideas.repec.org/b/dbl/dblrep/2136.html
https://ideas.repec.org/b/dbl/dblrep/2136.html
https://link.springer.com/article/10.1007/s10311-023-01617-y#citeas
https://link.springer.com/article/10.1007/s10311-023-01617-y#citeas
https://foreignpolicy.com/2024/10/28/ai-geopolitics-data-center-buildout-infrastructure
https://foreignpolicy.com/2024/10/28/ai-geopolitics-data-center-buildout-infrastructure
https://www.sciencedirect.com/science/article/pii/S2214790X24000388
https://www.sciencedirect.com/science/article/pii/S2214790X24000388
https://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-means-for-climate-change/
https://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-means-for-climate-change/
http://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-means-for-climate-change
http://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-means-for-climate-change
http://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-means-for-climate-change
https://www.mdpi.com/2071-1050/15/9/7643
https://www.mdpi.com/2071-1050/15/9/7643
https://www.dell.com/en-us/dt/corporate/social-impact/esg-resources/reports/fy24-esg-report.htm
https://www.dell.com/en-us/dt/corporate/social-impact/esg-resources/reports/fy24-esg-report.htm
https://www.cepal.org/en/publications/48461-digital-path-sustainable-development-latin-america-and-caribbean
https://www.cepal.org/en/publications/48461-digital-path-sustainable-development-latin-america-and-caribbean
https://www.cepal.org/en/publications/48461-digital-path-sustainable-development-latin-america-and-caribbean
https://www.cepal.org/es/publicaciones/80841-superar-trampas-desarrollo-america-latina-caribe-la-era-digital-potencial
https://www.cepal.org/es/publicaciones/80841-superar-trampas-desarrollo-america-latina-caribe-la-era-digital-potencial
https://www.cepal.org/es/publicaciones/80841-superar-trampas-desarrollo-america-latina-caribe-la-era-digital-potencial
https://deepmind.google/discover/blog/deepmind-ai-reduces-google-data-centre-cooling-bill-by-40/
https://deepmind.google/discover/blog/deepmind-ai-reduces-google-data-centre-cooling-bill-by-40/
https://cnnespanol.cnn.com/wp-content/uploads/2014/05/bioreport13.final.sm.pdf
https://cnnespanol.cnn.com/wp-content/uploads/2014/05/bioreport13.final.sm.pdf
https://engineering.salesforce.com/unveiling-salesforces-blueprint-for-sustainable-ai-where-responsibility-meets-innovation/?_ga=2.166247287.877827697.1730276307-560183023.1723741026
https://engineering.salesforce.com/unveiling-salesforces-blueprint-for-sustainable-ai-where-responsibility-meets-innovation/?_ga=2.166247287.877827697.1730276307-560183023.1723741026
https://engineering.salesforce.com/unveiling-salesforces-blueprint-for-sustainable-ai-where-responsibility-meets-innovation/?_ga=2.166247287.877827697.1730276307-560183023.1723741026
https://engineering.salesforce.com/unveiling-salesforces-blueprint-for-sustainable-ai-where-responsibility-meets-innovation/?_ga=2.166247287.877827697.1730276307-560183023.1723741026


AI, Biodiversity and Energy in Latin America and the Caribbean: From a Resource Intensive to Symbiotic Tech

23

Gartner (2024), Gartner Top 10 Strategic Technology Trends 
for 2025. www.gartner.com/en/articles/top-technolo-
gy-trends-2025.

Gmyrek, P., H. Winkler and S. Garganta (2024), “Buffer or 
Bottleneck? Employment Exposure to Generative AI and 
the Digital Divide in Latin America,” ILO Working Paper 121. 
International Labour Office and The World Bank. www.ilo.org/
publications/buffer-or-bottleneck-employment-exposure-gener-
ative-ai-and-digital-divide 

Gomes, C.P. (2023), AI for Scientific Discovery and a Sustain-
able Future. 2023 IEEE International Conference on Pervasive 
Computing and Communications. ieeexplore.ieee.org/docu-
ment/10099237 

Gooding, M. (2024), “OpenAI wants to buy ‘vast quantities’ of 
nuclear fusion energy from Helion – report”, DCD. www.data-
centerdynamics.com/en/news/openai-wants-to-buy-vast-quanti-
ties-of-nuclear-fusion-energy-from-helion-report

Graham, T. (2024), Mexico: Data centre industry led by big tech 
raises concerns over water access to communities. www.
business-humanrights.org/en/latest-news/mexico-data-centre-
industry-led-by-big-tech-raises-concerns-over-water-access-to-
communities

Google (2024), 2024 Environmental Report. sustainability.google/
reports/google-2024-environmental-report

Huawei (2023), Con dispositivos de alta tecnología en medio de 
la selva, Huawei lucha contra la deforestación en el Magdale-
na Medio de Colombia. www.huawei.com/mx/news/mx/2023/
con-dispositivos-de-alta-tecnologia-huawei-lucha-contra-la-de-
forestacion-en-colombia

Huawei (2024), Stories. www.huawei.com/en/tech4all/stories/
tags/guardians

IBM (2023), Technology for impact. www.ibm.com/im-
pact/2023-ibm-impact-report

IDC (2024), AI Datacenter Capacity, Energy Consumption, and 
Carbon Emission Projections. www.idc.com/getdoc.jsp?con-
tainerId=US52131624

IEA (2024a), Electricity 2024. www.iea.org/reports/electrici-
ty-2024. International Energy Agency

IEA (2024b), World Energy Outlook 2024. www.iea.org/reports/
world-energy-outlook-2024. International Energy Agency

Intel (2024), 2023-24 Corporate Responsibility Report. csrreport-
builder.intel.com/pdfbuilder/pdfs/CSR-2023-24-Full-Report.pdf 

Intel (2023), Intel Dives into the Future of Cooling. www.intel.
com/content/www/us/en/newsroom/news/intel-dives-into-fu-
ture-of-cooling.html

ITU (2024), AI and the Environment – International Standards for 
AI and the Environment. 2024 Report. International Telecommu-
nication Union. www.itu.int/dms_pub/itu-t/opb/env/T-ENV-ENV-
2024-1-PDF-E.pdf

ITU and WBA (2024), Greening Digital Companies 2024. www.
itu.int/en/ITU-D/Environment/Pages/Publications/GDC-24.aspx. 
International Telecommunication Union and the World Bench-
marking Alliance.

Jyothi, A. (2023), This project cuts emissions by putting data 
centers inside wind turbines. CNN. edition.cnn.com/world/wind-
cores-data-center-wind-turbines-climate-scn-spc-c2e/index.html 

Katz, R. and J. Jung (2024), Impacto económico de la inteligen-
cia artificial en América Latina. Telecom Advisory Services for 
Comisión Económica para América Latina y el Caribe, unpub-
lished.

Lebdioui, A. (2022a), “Nature-inspired innovation policy: bio-
mimicry as a pathway to leverage biodiversity for economic 
development,” Ecological Economics, 202. www.sciencedirect.
com/science/article/pii/S0921800922002476.

Lebdioui, A. (2022b). Latin American trade in the age of climate 
change: impact, opportunities, and policy options. Canning 
House-London School of Economics. www.canninghouse.org/
canning-insights/latin-american-trade-in-the-age-of-climate-
change-impact-opportunities-and-policy-options

Lebdioui, A. (2024), “Survival of the Greenest: Economic Trans-
formation in a Climate-conscious World.” Elements in Develop-
ment Economics, Cambridge University Press. www.cambridge.
org/core/books/survival-of-the-greenest/F0A8EDD3878C262B-
24FAEC1A9CE1CA18 

Lee, C.C. and J. Yan (2024), “Will artificial intelligence make 
energy cleaner? Evidence of nonlinearity,” Applied Ener-
gy, 363. www.sciencedirect.com/science/article/abs/pii/
S0306261924004641 

Lepawsky, J. (2024), “Climate change induced water stress 
and future semiconductor supply chain risk,” iScience, 
Vol.27 (2). www.sciencedirect.com/science/article/pii/
S2589004224000129

Li, P. J. Yang, M. A. Islam and S. Ren (2023), Making AI Less 
“Thirsty”: Uncovering and Addressing the Secret Water Foot-
print of AI Models. arxiv.org/abs/2304.03271

Livingstone, G. (2024), “Anger mounts over environmental 
cost of Google datacentre in Uruguay”, The Guardian. www.
theguardian.com/global-development/article/2024/aug/01/
uruguay-anger-environmental-cost-google-datacentre-car-
bon-emissions-toxic-waste-water

Luccioni, A.S., S. Viguier and A.L. Ligozat (2022), Estimating 
the Carbon Footprint of BLOOM, a 176B Parameter Language 
Model. https://arxiv.org/abs/2211.02001 

Luccioni, A.S., Y. Jernite and E. Strubell (2024), “Power Hungry 
Processing: Watts Driving the Cost of AI Deployment?” ACM 
Conference on Fairness, Accountability, and Transparency. 
arxiv.org/abs/2311.16863

Majithia, K. (2024), Microsoft targets AI power de-
mands with $30B fund. www.mobileworldlive.com/
microsoft/microsoft-targets-ai-power-demands-with-30
b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_
source=sfmc&utm_medium=email&utm_campaign=M-
WL_20240918&utm_content=https%3a%2f%2fwww.
mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-pow-
er-demands-with-30b-fund%2f

Mandler, C. (2024), “Three Mile Island nuclear plant will reopen to 
power Microsoft data centers”, NPR. www.npr.org/2024/09/20/
nx-s1-5120581/three-mile-island-nuclear-power-plant-micro-
soft-ai?utm_source=www.therundown.ai&utm_medium=news-
letter&utm_campaign=sam-altman-and-jony-ive-s-secret-ai-de-
vice&_bhlid=963c64f9dc81eaf090ae89a579ca87966d900c5c 

Matias, Y. and G. Nearing (2024), “Using AI to expand global 
access to reliable flood forecasts”, Google Research. research.
google/blog/using-ai-to-expand-global-access-to-reliable-flood-
forecasts

https://www.gartner.com/en/articles/top-technology-trends-2025.
https://www.gartner.com/en/articles/top-technology-trends-2025.
https://www.ilo.org/publications/buffer-or-bottleneck-employment-exposure-generative-ai-and-digital-divide
https://www.ilo.org/publications/buffer-or-bottleneck-employment-exposure-generative-ai-and-digital-divide
https://www.ilo.org/publications/buffer-or-bottleneck-employment-exposure-generative-ai-and-digital-divide
https://ieeexplore.ieee.org/document/10099237
https://ieeexplore.ieee.org/document/10099237
https://www.datacenterdynamics.com/en/news/openai-wants-to-buy-vast-quantities-of-nuclear-fusion-energy-from-helion-report/
https://www.datacenterdynamics.com/en/news/openai-wants-to-buy-vast-quantities-of-nuclear-fusion-energy-from-helion-report/
https://www.datacenterdynamics.com/en/news/openai-wants-to-buy-vast-quantities-of-nuclear-fusion-energy-from-helion-report/
https://www.business-humanrights.org/en/latest-news/mexico-data-centre-industry-led-by-big-tech-raises-concerns-over-water-access-to-communities/
https://www.business-humanrights.org/en/latest-news/mexico-data-centre-industry-led-by-big-tech-raises-concerns-over-water-access-to-communities/
https://www.business-humanrights.org/en/latest-news/mexico-data-centre-industry-led-by-big-tech-raises-concerns-over-water-access-to-communities/
https://www.business-humanrights.org/en/latest-news/mexico-data-centre-industry-led-by-big-tech-raises-concerns-over-water-access-to-communities/
https://sustainability.google/reports/google-2024-environmental-report/
https://sustainability.google/reports/google-2024-environmental-report/
https://www.huawei.com/mx/news/mx/2023/con-dispositivos-de-alta-tecnologia-huawei-lucha-contra-la-deforestacion-en-colombia
https://www.huawei.com/mx/news/mx/2023/con-dispositivos-de-alta-tecnologia-huawei-lucha-contra-la-deforestacion-en-colombia
https://www.huawei.com/mx/news/mx/2023/con-dispositivos-de-alta-tecnologia-huawei-lucha-contra-la-deforestacion-en-colombia
https://www.huawei.com/en/tech4all/stories/tags/guardians
https://www.huawei.com/en/tech4all/stories/tags/guardians
https://www.ibm.com/impact/2023-ibm-impact-report
https://www.ibm.com/impact/2023-ibm-impact-report
https://www.idc.com/getdoc.jsp?containerId=US52131624
https://www.idc.com/getdoc.jsp?containerId=US52131624
https://www.iea.org/reports/electricity-2024
https://www.iea.org/reports/electricity-2024
https://www.iea.org/reports/world-energy-outlook-2024
https://www.iea.org/reports/world-energy-outlook-2024
https://csrreportbuilder.intel.com/pdfbuilder/pdfs/CSR-2023-24-Full-Report.pdf
https://csrreportbuilder.intel.com/pdfbuilder/pdfs/CSR-2023-24-Full-Report.pdf
https://www.intel.com/content/www/us/en/newsroom/news/intel-dives-into-future-of-cooling.html
https://www.intel.com/content/www/us/en/newsroom/news/intel-dives-into-future-of-cooling.html
https://www.intel.com/content/www/us/en/newsroom/news/intel-dives-into-future-of-cooling.html
https://www.itu.int/dms_pub/itu-t/opb/env/T-ENV-ENV-2024-1-PDF-E.pdf
https://www.itu.int/dms_pub/itu-t/opb/env/T-ENV-ENV-2024-1-PDF-E.pdf
https://www.itu.int/en/ITU-D/Environment/Pages/Publications/GDC-24.aspx
https://www.itu.int/en/ITU-D/Environment/Pages/Publications/GDC-24.aspx
https://edition.cnn.com/world/windcores-data-center-wind-turbines-climate-scn-spc-c2e/index.html
https://edition.cnn.com/world/windcores-data-center-wind-turbines-climate-scn-spc-c2e/index.html
https://www.sciencedirect.com/science/article/pii/S0921800922002476.
https://www.sciencedirect.com/science/article/pii/S0921800922002476.
https://www.canninghouse.org/canning-insights/latin-american-trade-in-the-age-of-climate-change-impact-opportunities-and-policy-options
https://www.canninghouse.org/canning-insights/latin-american-trade-in-the-age-of-climate-change-impact-opportunities-and-policy-options
https://www.canninghouse.org/canning-insights/latin-american-trade-in-the-age-of-climate-change-impact-opportunities-and-policy-options
https://www.cambridge.org/core/books/survival-of-the-greenest/F0A8EDD3878C262B24FAEC1A9CE1CA18
https://www.cambridge.org/core/books/survival-of-the-greenest/F0A8EDD3878C262B24FAEC1A9CE1CA18
https://www.cambridge.org/core/books/survival-of-the-greenest/F0A8EDD3878C262B24FAEC1A9CE1CA18
http://www.sciencedirect.com/science/article/abs/pii/S0306261924004641
http://www.sciencedirect.com/science/article/abs/pii/S0306261924004641
https://www.sciencedirect.com/science/article/pii/S2589004224000129
https://www.sciencedirect.com/science/article/pii/S2589004224000129
https://arxiv.org/abs/2304.03271
https://www.theguardian.com/global-development/article/2024/aug/01/uruguay-anger-environmental-cost-google-datacentre-carbon-emissions-toxic-waste-water
https://www.theguardian.com/global-development/article/2024/aug/01/uruguay-anger-environmental-cost-google-datacentre-carbon-emissions-toxic-waste-water
https://www.theguardian.com/global-development/article/2024/aug/01/uruguay-anger-environmental-cost-google-datacentre-carbon-emissions-toxic-waste-water
https://www.theguardian.com/global-development/article/2024/aug/01/uruguay-anger-environmental-cost-google-datacentre-carbon-emissions-toxic-waste-water
https://arxiv.org/abs/2211.02001
https://arxiv.org/abs/2311.16863
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
http://www.mobileworldlive.com/microsoft/microsoft-targets-ai-power-demands-with-30b-fund/?ID=a6g69000001Sg3IAAS&JobID=2018251&utm_source=sfmc&utm_medium=email&utm_campaign=MWL_20240918&utm_content=https%3a%2f%2fwww.mobileworldlive.com%2fmicrosoft%2fmicrosoft-targets-ai-power-demands-with-30b-fund%2f
https://www.npr.org/2024/09/20/nx-s1-5120581/three-mile-island-nuclear-power-plant-microsoft-ai?utm_source=www.therundown.ai&utm_medium=newsletter&utm_campaign=sam-altman-and-jony-ive-s-secret-ai-device&_bhlid=963c64f9dc81eaf090ae89a579ca87966d900c5c
https://www.npr.org/2024/09/20/nx-s1-5120581/three-mile-island-nuclear-power-plant-microsoft-ai?utm_source=www.therundown.ai&utm_medium=newsletter&utm_campaign=sam-altman-and-jony-ive-s-secret-ai-device&_bhlid=963c64f9dc81eaf090ae89a579ca87966d900c5c
https://www.npr.org/2024/09/20/nx-s1-5120581/three-mile-island-nuclear-power-plant-microsoft-ai?utm_source=www.therundown.ai&utm_medium=newsletter&utm_campaign=sam-altman-and-jony-ive-s-secret-ai-device&_bhlid=963c64f9dc81eaf090ae89a579ca87966d900c5c
https://www.npr.org/2024/09/20/nx-s1-5120581/three-mile-island-nuclear-power-plant-microsoft-ai?utm_source=www.therundown.ai&utm_medium=newsletter&utm_campaign=sam-altman-and-jony-ive-s-secret-ai-device&_bhlid=963c64f9dc81eaf090ae89a579ca87966d900c5c
https://www.npr.org/2024/09/20/nx-s1-5120581/three-mile-island-nuclear-power-plant-microsoft-ai?utm_source=www.therundown.ai&utm_medium=newsletter&utm_campaign=sam-altman-and-jony-ive-s-secret-ai-device&_bhlid=963c64f9dc81eaf090ae89a579ca87966d900c5c
https://research.google/blog/using-ai-to-expand-global-access-to-reliable-flood-forecasts/
https://research.google/blog/using-ai-to-expand-global-access-to-reliable-flood-forecasts/
https://research.google/blog/using-ai-to-expand-global-access-to-reliable-flood-forecasts/


AI, Biodiversity and Energy in Latin America and the Caribbean: From a Resource Intensive to Symbiotic Tech

24

McGovern, G. and S. Branford (2023), “The Cloud vs. drought: 
Water hog data centers threaten Latin America”, Mongabay. 
news.mongabay.com/2023/11/the-cloud-vs-drought-water-hog-
data-centers-threaten-latin-america-critics-say

McGovern, G. and S. Branford (2024), “Critics fear catastrophic 
energy crisis as AI is outsourced to Latin America”, Mongabay. 
news.mongabay.com/2024/03/critics-fear-catastrophic-ener-
gy-crisis-as-ai-is-outsourced-to-latin-america

McKinsey (2023), The economic potential of generative AI: The 
next productivity frontier. www.mckinsey.com/capabilities/
mckinsey-digital/our-insights/the-economic-potential-of-genera-
tive-ai-the-next-productivity-frontier 

McKinsey Global Institute (2018), Notes from the AI frontier: 
Modeling the impact of AI on the world economy. shorturl.at/
ij2Fk 

McConnon, A. (2024), How AI is making electric vehicles safer 
and more efficient. www.ibm.com/blog/ai-ev-batteries/

Meaker, M. (2024), “The Big-Tech Clean Energy Crunch Is Here”, 
Wired. www.wired.com/story/big-tech-datacenter-energy-pow-
er-grid 

Mehta, S. (2024), How Much Energy Do LLMs Consume? Unveil-
ing the Power Behind AI. adasci.org/how-much-energy-do-llms-
consume-unveiling-the-power-behind-ai/ 

Melguizo, A. and V. Muñoz (2022): Infrastructures, hardware & 
IoT: key opportunities in industries and services 4.0, Santander 
X and ESADE. www.santander.com/content/dam/santand-
er-com/es/contenido-paginas/landing-pages/santander-x-
xperts/do-xperts-Whitepaper-Infraestructuras-hardware-IoT-en.
pdf

Meta (2023), 2023 Sustainability Report. sustainability.fb.com/
wp-content/uploads/2023/07/Meta-2023-Sustainability-Re-
port-1.pdf

Microsoft (2024), 2024 Environmental Sustainability Report. que-
ry.prod.cms.rt.microsoft.com/cms/api/am/binary/RW1lmju

Ministerio de Ciencia, Tecnología, Conocimiento e Innovación 
(2024), Plan Nacional Datacenters 2024-2030. Chile www.
minciencia.gob.cl/areas/Plan-Nacional-Data-Centers

Mujica, M.P. and V. Muñoz (2024), IA más allá de los algoritmos. 
Planeta. www.planetadelibros.com/libro-ia-mas-alla-de-los-algo-
ritmos/409058 

Muschett, M. and R. Opp (2024), The AI Revolution is Here: How 
Will Latin America and the Caribbean Respond?, UNDP. www.
undp.org/latin-america/blog/ai-revolution-here-how-will-lat-
in-america-and-caribbean-respond 

Myers, M., A. Melguizo and Y. Wang (2024), “New Infrastruc-
ture”: Emerging Trends in Chinese Foreign Direct Investment 
in Latin America and the Caribbean. The Dialogue. www.thedi-
alogue.org/analysis/new-infrastructure-emerging-trends-in-chi-
nese-foreign-direct-investment-in-latin-america-and-the-carib-
bean

Mytton, D. (2021), “Data centre water consumption,” npj Clean 
Water, 4(11). www.nature.com/articles/s41545-021-00101-w 

Nicolai, J (2013), “Swedish data center saves $1 million a year 
using seawater for cooling”, Networkworld. www.network-
world.com/article/673731/data-center-swedish-data-center-
saves-1-million-a-year-using-seawater-for-cooling.html#:~:tex-
t=Using%20seawater%20for%20cooling%20isn,getting%20
more%20for%20its%20money

Nti, E. S.J. Cobbina, E.E. Attafuah, E. Opoku and M.A. Gyan 
(2022), “Environmental sustainability technologies in biodiversi-
ty, energy, transportation and water management using artificial 
intelligence: A systematic review,” Sustainable Futures, 4. www.
sciencedirect.com/science/article/pii/S2666188822000053

Nvidia (2024), Sustainability Report Fiscal Year 2024. images.
nvidia.com/aem-dam/Solutions/documents/FY2024-NVID-
IA-Corporate-Sustainability-Report.pdf

El Observador (2023), Google reveló cuánta agua usará por día 
en parte de su data center en Uruguay tras denuncia judicial. 
www.elobservador.com.uy/nota/google-revelo-cuanta-agua-us-
ara-por-dia-en-parte-de-su-data-center-en-uruguay-tras-denun-
cia-judicial-2023331172446

OECD (2024a), Recommendation of the Council on Artificial In-
telligence. legalinstruments.oecd.org/en/instruments/OECD-LE-
GAL-0449

OECD (2024b), “Miracle or Myth? Assessing the macroeconomic 
productivity gains from Artificial Intelligence,” OECD Artificial 
Intelligence working papers 29. www.oecd.org/en/publications/
miracle-or-myth-assessing-the-macroeconomic-productivi-
ty-gains-from-artificial-intelligence_b524a072-en.html 

OxValue.AI (2024), “White Paper on AI Startups by Valuation 
Creation,” TMCD Working Paper 89. University of Oxford. ox-
ford-tide.org/2024/11/15/working-paper-n089 

Reuters (2024), Microsoft, OpenAI plan $100 billion data-cen-
ter project. www.reuters.com/technology/microsoft-ope-
nai-planning-100-billion-data-center-project-information-re-
ports-2024-03-29

Rojek, I., A. Mroziński, P. Kotlarz, M. Macko and D. Mikoła-
jewski (2023), AI-Based Computational Model in Sustainable 
Transformation of Energy Markets. www.mdpi.com/1996-
1073/16/24/8059

Rozite, V., J. Miller and S. Oh (2023), “Why AI and energy are the 
new power couple,” IEA Commentary. www.iea.org/commentar-
ies/why-ai-and-energy-are-the-new-power-couple

Salesforce (2024), FY24 Stakeholder Impact Report. a.sf-
dcstatic.com/assets/prod/documents/white-papers/sales-
force-fy24-stakeholder-impact-report.pdf

Şerban, A.C. and M. D. Lytras (2020), “Artificial Intelligence for 
Smart Renewable Energy Sector in Europe—Smart Energy 
Infrastructures for Next Generation Smart Cities,” IEEE Access, 
8, 77364-77377 ieeexplore.ieee.org/document/9076660

Serebryantseva, V. (2023), AI in the Energy Industry: Impact, Ben-
efits, and Use Cases. pixelplex.io/blog/ai-energy-industry

Shuker, K. (2001). The hidden powers of animals: uncovering the 
secrets of nature. www.karlshuker.com/hidden_powers.htm

Silvestro, D., S. Goria and T. Sterner (2022), “Improving biodi-
versity protection through artificial intelligence,” Nat Sustain 5, 
415–424. www.nature.com/articles/s41893-022-00851-6

Smith, E. (2024), Project Guacamaya uses daily satellite images, 
Amazon-specific AI models in battle against deforestation. 
news.microsoft.com/source/latam/features/ai/project-guacama-
ya-rainforest-deforestation/?lang=en 

Stanford Institute for Human-Centered AI (2023), Artificial Intelli-
gence Index Report 2023 HAI_AI-Index-Report_2023.pdf

https://news.mongabay.com/2023/11/the-cloud-vs-drought-water-hog-data-centers-threaten-latin-america-critics-say/
https://news.mongabay.com/2023/11/the-cloud-vs-drought-water-hog-data-centers-threaten-latin-america-critics-say/
https://news.mongabay.com/2024/03/critics-fear-catastrophic-energy-crisis-as-ai-is-outsourced-to-latin-america/
https://news.mongabay.com/2024/03/critics-fear-catastrophic-energy-crisis-as-ai-is-outsourced-to-latin-america/
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier
https://shorturl.at/ij2Fk
https://shorturl.at/ij2Fk
https://www.ibm.com/blog/ai-ev-batteries/
http://www.wired.com/story/big-tech-datacenter-energy-power-grid
http://www.wired.com/story/big-tech-datacenter-energy-power-grid
file:///C:\Users\amelg\Desktop\How%20Much%20Energy%20Do%20LLMs%20Consume%3f%20Unveiling%20the%20Power%20Behind%20AI
file:///C:\Users\amelg\Desktop\How%20Much%20Energy%20Do%20LLMs%20Consume%3f%20Unveiling%20the%20Power%20Behind%20AI
https://adasci.org/how-much-energy-do-llms-consume-unveiling-the-power-behind-ai/
https://adasci.org/how-much-energy-do-llms-consume-unveiling-the-power-behind-ai/
https://www.santander.com/content/dam/santander-com/es/contenido-paginas/landing-pages/santander-x-xperts/do-xperts-Whitepaper-Infraestructuras-hardware-IoT-en.pdf
https://www.santander.com/content/dam/santander-com/es/contenido-paginas/landing-pages/santander-x-xperts/do-xperts-Whitepaper-Infraestructuras-hardware-IoT-en.pdf
https://www.santander.com/content/dam/santander-com/es/contenido-paginas/landing-pages/santander-x-xperts/do-xperts-Whitepaper-Infraestructuras-hardware-IoT-en.pdf
https://www.santander.com/content/dam/santander-com/es/contenido-paginas/landing-pages/santander-x-xperts/do-xperts-Whitepaper-Infraestructuras-hardware-IoT-en.pdf
https://sustainability.fb.com/wp-content/uploads/2023/07/Meta-2023-Sustainability-Report-1.pdf
https://sustainability.fb.com/wp-content/uploads/2023/07/Meta-2023-Sustainability-Report-1.pdf
https://sustainability.fb.com/wp-content/uploads/2023/07/Meta-2023-Sustainability-Report-1.pdf
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RW1lmju
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RW1lmju
https://www.minciencia.gob.cl/areas/Plan-Nacional-Data-Centers/
https://www.minciencia.gob.cl/areas/Plan-Nacional-Data-Centers/
https://www.planetadelibros.com/libro-ia-mas-alla-de-los-algoritmos/409058
https://www.planetadelibros.com/libro-ia-mas-alla-de-los-algoritmos/409058
https://www.undp.org/latin-america/blog/ai-revolution-here-how-will-latin-america-and-caribbean-respond
https://www.undp.org/latin-america/blog/ai-revolution-here-how-will-latin-america-and-caribbean-respond
https://www.undp.org/latin-america/blog/ai-revolution-here-how-will-latin-america-and-caribbean-respond
https://www.thedialogue.org/analysis/new-infrastructure-emerging-trends-in-chinese-foreign-direct-investment-in-latin-america-and-the-caribbean/
https://www.thedialogue.org/analysis/new-infrastructure-emerging-trends-in-chinese-foreign-direct-investment-in-latin-america-and-the-caribbean/
https://www.thedialogue.org/analysis/new-infrastructure-emerging-trends-in-chinese-foreign-direct-investment-in-latin-america-and-the-caribbean/
https://www.thedialogue.org/analysis/new-infrastructure-emerging-trends-in-chinese-foreign-direct-investment-in-latin-america-and-the-caribbean/
https://www.nature.com/articles/s41545-021-00101-w
https://www.sciencedirect.com/science/article/pii/S2666188822000053
https://www.sciencedirect.com/science/article/pii/S2666188822000053
https://images.nvidia.com/aem-dam/Solutions/documents/FY2024-NVIDIA-Corporate-Sustainability-Report.pdf
https://images.nvidia.com/aem-dam/Solutions/documents/FY2024-NVIDIA-Corporate-Sustainability-Report.pdf
https://images.nvidia.com/aem-dam/Solutions/documents/FY2024-NVIDIA-Corporate-Sustainability-Report.pdf
https://www.elobservador.com.uy/nota/google-revelo-cuanta-agua-usara-por-dia-en-parte-de-su-data-center-en-uruguay-tras-denuncia-judicial-2023331172446
https://www.elobservador.com.uy/nota/google-revelo-cuanta-agua-usara-por-dia-en-parte-de-su-data-center-en-uruguay-tras-denuncia-judicial-2023331172446
https://www.elobservador.com.uy/nota/google-revelo-cuanta-agua-usara-por-dia-en-parte-de-su-data-center-en-uruguay-tras-denuncia-judicial-2023331172446
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0449
https://www.oecd.org/en/publications/miracle-or-myth-assessing-the-macroeconomic-productivity-gains-from-artificial-intelligence_b524a072-en.html
https://www.oecd.org/en/publications/miracle-or-myth-assessing-the-macroeconomic-productivity-gains-from-artificial-intelligence_b524a072-en.html
https://www.oecd.org/en/publications/miracle-or-myth-assessing-the-macroeconomic-productivity-gains-from-artificial-intelligence_b524a072-en.html
https://oxford-tide.org/2024/11/15/working-paper-n089
https://oxford-tide.org/2024/11/15/working-paper-n089
https://www.reuters.com/technology/microsoft-openai-planning-100-billion-data-center-project-information-reports-2024-03-29/
https://www.reuters.com/technology/microsoft-openai-planning-100-billion-data-center-project-information-reports-2024-03-29/
https://www.reuters.com/technology/microsoft-openai-planning-100-billion-data-center-project-information-reports-2024-03-29/
https://www.mdpi.com/1996-1073/16/24/8059
https://www.mdpi.com/1996-1073/16/24/8059
https://www.iea.org/commentaries/why-ai-and-energy-are-the-new-power-couple
https://www.iea.org/commentaries/why-ai-and-energy-are-the-new-power-couple
https://a.sfdcstatic.com/assets/prod/documents/white-papers/salesforce-fy24-stakeholder-impact-report.pdf
https://a.sfdcstatic.com/assets/prod/documents/white-papers/salesforce-fy24-stakeholder-impact-report.pdf
https://a.sfdcstatic.com/assets/prod/documents/white-papers/salesforce-fy24-stakeholder-impact-report.pdf
https://ieeexplore.ieee.org/document/9076660
https://pixelplex.io/blog/ai-energy-industry/
http://www.karlshuker.com/hidden_powers.htm
https://www.nature.com/articles/s41893-022-00851-6
https://news.microsoft.com/source/latam/features/ai/project-guacamaya-rainforest-deforestation/?lang=en
https://news.microsoft.com/source/latam/features/ai/project-guacamaya-rainforest-deforestation/?lang=en
https://aiindex.stanford.edu/wp-content/uploads/2023/04/HAI_AI-Index-Report_2023.pdf


AI, Biodiversity and Energy in Latin America and the Caribbean: From a Resource Intensive to Symbiotic Tech

25

Stanford Institute for Human-Centered AI (2024), Artificial In-
telligence Index Report 2024 aiindex.stanford.edu/wp-content/
uploads/2024/05/HAI_AI-Index-Report-2024.pdf

Statista (2024), Leading countries by number of data centers. 
Data centers worldwide by country 2024 | Statista. www.statista.
com/statistics/1228433/data-centers-worldwide-by-country

Tace, Y., S. Elfilali, M. Tabaa and C. Leghris (2023), “Implemen-
tation of smart irrigation using IoT and Artificial Intelligence,” 
Mathematical Modelling and Computing, 10 (2), 575–582. 
science.lpnu.ua/mmc/all-volumes-and-issues/volume-10-num-
ber-2-2023/implementation-smart-irrigation-using-iot-and 

The Economist (2023), Could AI help find valuable miner-
al deposits? www.economist.com/science-and-technolo-
gy/2023/11/01/could-ai-help-find-valuable-mineral-deposits 

Thomas, A. (2022), How AI and automation make data centers 
greener and more sustainable. EY. www.ey.com/en_in/insights/
technology/how-ai-and-automation-make-data-centers-greener-
and-more-sustainable.

UN (2024), Global Digital Compact. www.un.org/global-digi-
tal-compact/sites/default/files/2024-09/Global%20Digital%20
Compact%20-%20English_0.pdf. United Nations.

UNEP (2024a), Global Resources Outlook 2024. www.unep.
org/resources/Global-Resource-Outlook-2024. United Nations 
Environment Programme.

UNEP (2024b), “Artificial Intelligence (AI) end-to-end: The 
Environmental Impact of the Full AI Lifecycle Needs to be 
Comprehensively Assessed,” Issue Note. wedocs.unep.
org/handle/20.500.11822/46288;jsessionid=F2951A01DC-
D0C71ED1910EF42175D286. United Nations Environment 
Programme.

UNESCO (2021), Recommendation on the Ethics of Artificial Intel-
ligence. unesdoc.unesco.org/ark:/48223/pf0000386510. United 
Nations Educational, Scientific and Cultural Organization.

UNESCO (2024), Challenging systematic prejudices: an inves-
tigation into bias against women and girls in large language 
models. unesdoc.unesco.org/ark:/48223/pf0000388971. United 
Nations Educational, Scientific and Cultural Organization.

Walsh, N. (2024), Sustainable by design: Transforming datacen-
ter water efficiency. The Microsoft Cloud. www.microsoft.com/
en-us/microsoft-cloud/blog/2024/07/25/sustainable-by-de-
sign-transforming-datacenter-water-efficiency

World Economic Forum (2024), Governance in the Age of Gen-
erative AI: A 360º Approach for Resilient Policy and Regulation. 
White Paper. WEF and Accenture. www3.weforum.org/docs/
WEF_Governance_in_the_Age_of_Generative_AI_2024.pdf 

Young, T.L. and F. Nunes (2023), “SeloVerde uses geospatial big 
data and AI/ML to monitor deforestation in supply chains, pow-
ered by AWS”, AWS Public Sector Blog. aws.amazon.com/blogs/
publicsector/seloverde-uses-geospatial-big-data-and-ai-ml-to-
monitor-deforestation-in-supply-chains-powered-by-aws

https://aiindex.stanford.edu/wp-content/uploads/2024/05/HAI_AI-Index-Report-2024.pdf
https://aiindex.stanford.edu/wp-content/uploads/2024/05/HAI_AI-Index-Report-2024.pdf
https://www.statista.com/statistics/1228433/data-centers-worldwide-by-country
https://www.statista.com/statistics/1228433/data-centers-worldwide-by-country
https://science.lpnu.ua/mmc/all-volumes-and-issues/volume-10-number-2-2023/implementation-smart-irrigation-using-iot-and
https://science.lpnu.ua/mmc/all-volumes-and-issues/volume-10-number-2-2023/implementation-smart-irrigation-using-iot-and
https://www.economist.com/science-and-technology/2023/11/01/could-ai-help-find-valuable-mineral-deposits
https://www.economist.com/science-and-technology/2023/11/01/could-ai-help-find-valuable-mineral-deposits
https://www.ey.com/en_in/insights/technology/how-ai-and-automation-make-data-centers-greener-and-more-sustainable
https://www.ey.com/en_in/insights/technology/how-ai-and-automation-make-data-centers-greener-and-more-sustainable
https://www.ey.com/en_in/insights/technology/how-ai-and-automation-make-data-centers-greener-and-more-sustainable
https://www.un.org/global-digital-compact/sites/default/files/2024-09/Global%20Digital%20Compact%20-%20English_0.pdf
https://www.un.org/global-digital-compact/sites/default/files/2024-09/Global%20Digital%20Compact%20-%20English_0.pdf
https://www.un.org/global-digital-compact/sites/default/files/2024-09/Global%20Digital%20Compact%20-%20English_0.pdf
https://www.unep.org/resources/Global-Resource-Outlook-2024
https://www.unep.org/resources/Global-Resource-Outlook-2024
https://wedocs.unep.org/handle/20.500.11822/46288;jsessionid=F2951A01DCD0C71ED1910EF42175D286
https://wedocs.unep.org/handle/20.500.11822/46288;jsessionid=F2951A01DCD0C71ED1910EF42175D286
https://wedocs.unep.org/handle/20.500.11822/46288;jsessionid=F2951A01DCD0C71ED1910EF42175D286
https://unesdoc.unesco.org/ark:/48223/pf0000386510
https://unesdoc.unesco.org/ark:/48223/pf0000388971
https://www.microsoft.com/en-us/microsoft-cloud/blog/2024/07/25/sustainable-by-design-transforming-datacenter-water-efficiency/
https://www.microsoft.com/en-us/microsoft-cloud/blog/2024/07/25/sustainable-by-design-transforming-datacenter-water-efficiency/
https://www.microsoft.com/en-us/microsoft-cloud/blog/2024/07/25/sustainable-by-design-transforming-datacenter-water-efficiency/
https://www3.weforum.org/docs/WEF_Governance_in_the_Age_of_Generative_AI_2024.pdf
https://www3.weforum.org/docs/WEF_Governance_in_the_Age_of_Generative_AI_2024.pdf
https://aws.amazon.com/blogs/publicsector/seloverde-uses-geospatial-big-data-and-ai-ml-to-monitor-deforestation-in-supply-chains-powered-by-aws/
https://aws.amazon.com/blogs/publicsector/seloverde-uses-geospatial-big-data-and-ai-ml-to-monitor-deforestation-in-supply-chains-powered-by-aws/
https://aws.amazon.com/blogs/publicsector/seloverde-uses-geospatial-big-data-and-ai-ml-to-monitor-deforestation-in-supply-chains-powered-by-aws/


No. 41 UNDP LAC Working Paper Series 
Resilient Human Development: Advancing Human 
Development amidst Shocks and Crises
Sabina Alkire

No. 42 UNDP LAC Working Paper Series 
Understanding the Challenge of Resilience and Mental Health 
in Latin America and the Caribbean
Edgar Valle

No. 43 UNDP LAC Working Paper Series
From a Resource-Intensive to a Symbiotic Tech
Amir Lebdioui, Angel Melguizo and Victor Muñoz

No. 44 UNDP LAC Working Paper Series 
Diversification of Employment in Latin America and the 
Caribbean: Gig Employment and Implications for Economic 
Resilience
Mariana Viollaz

No. 45 UNDP LAC Working Paper Series 
Gender Bias in AI: Risks and Opportunities for Latin America 
and the Caribbean
Gemma Galdon-Clavell

No. 46 UNDP LAC Working Paper Series 
What Do We Know about Organized Crime in Latin America 
and the Caribbean? Trends, Definitions, and Risks for 
Democracy
Lucía Dammert and Carolina Sampó

No. 47 UNDP LAC Working Paper Series 
Redefining Socio-Natural Resilience within the Human 
Development Framework: Disaster, Risk and Resilience in Latin 
America and the Caribbean
Allan Lavell

No. 48 UNDP LAC Working Paper Series 
Sharing Risks beyond Social Insurance in Latin America and 
the Caribbean
Matías Morales Cerda

No. 49 UNDP LAC Working Paper Series 
Retratos de la Resiliencia en el campo: Investigación cualitativa 
sobre riesgo, resiliencia y desarrollo
Azucena Cháidez

No. 50 UNDP LAC Working Paper Series 
Human Mobility, Resilience and Development in Latin America 
and the Caribbean
David Khoudour

No. 51 UNDP LAC Working Paper Series 
Unequal Assets, Uneven Resilience: Mapping Poverty 
Quadrants and Opportunities
Salome Ecker, Sandra Martínez-Aguilar and Eduardo Ortiz-Juárez

No. 52 UNDP LAC Working Paper Series 
Resilient Human Development in Latin America and the 
Caribbean
Carol Watson

No. 53 UNDP LAC Working Paper Series 
Fragmented Societies in Latin America and the Caribbean
Santiago Rodríguez-Solórzano

No. 54 UNDP LAC Working Paper Series 
Riesgos Emergentes: Empleo en plataformas digitales. 
Perspectivas sobre la informalidad y nuevas formas de 
informalidad ante el auge de la economía digital y el trabajo 
por plataformas, Caso Guatemala
Elías Miguel Ahuat and Juan Roberto Hernández

No. 55 UNDP LAC Working Paper Series 
Desafíos de la incorporación política, estabilidad y resiliencia 
democrática en América Latina
Verónica Pérez-Betancur,  Rafael Piñeiro-Rodríguez and Fernando 
Rosenblatt

No. 56 UNDP LAC Working Paper Series
Estudio sobre las implicancias de las sequías en Uruguay 
desde una perspectiva de desarrollo humano y resiliencia
Valentín Balderrín and Sabrina Rodríguez

No. 57 UNDP LAC Working Paper Series 
Cómo la extorsión mina la gobernabilidad democrática un 
Estudio de dos casos en el departamento de la Libertad
Noam López Villanes

No. 58 UNDP LAC Working Paper Series 
Nearshoring: Anticipando riesgos para aprovechar 
oportunidades
Maite García de Alba, Cynthia Martínez and Jesús Pacheco

No. 59 UNDP LAC Working Paper Series
Desarrollo Humano Resiliente frente a choques Ambientales: 
Aprovechar las transiciones y nuevas tendencias para la 
sostenibilidad en la República Dominicana
Sócrates Barinas Guerrero

No. 60 UNDP LAC Working Paper Series 
Percepción de riesgos climáticos y resiliencia ambiental: Un 
análisis de la opinión pública en Argentina
Gabriela Catterberg, Patricio Yamin, and Maria Veronica Moreno

No. 61 UNDP LAC Working Paper Series 
The Roots of Resilience: Towards Reparatory Approaches to 
Development
Kishan Khoday

No. 62 UNDP LAC Working Paper Series 
Impacto de la degradación de los ecosistemas y del cambio 
climático en asentamientos humanos de la Costa Sur de Cuba
Marta Rosa Muñoz Campos, Arianna Rodríguez García, Dariadna 
Barrios Tabares, and Leyner Javier Ortiz Betancourt

No. 63 UNDP LAC Working Paper Series 
Impacto y respuesta ante incendios forestales en Chile: El caso 
de Viña del Mar de 2022 Y 2024
Javiera Troncoso and Rocio Berwart

No. 64 UNDP LAC Working Paper Series 
La salud mental en la población adulta salvadoreña. Un riesgo 
emergente en un contexto de envejecimiento poblacional y 
crisis de los cuidadoso
María José Erazo and Carolina Molina

Regional Human Development Report 2025 Background Papers

https://www.undp.org/latin-america/working-papers


AI, Biodiversity and Energy in Latin America and the Caribbean: From a Resource Intensive to Symbiotic Tech

27

www.undp.org/latin-america

www.facebook.com/pnudlac

www.instagram.com/pnudlac

www.linkedin.com/company/pnudlac

www.youtube.com/PNUDLAC

x.com/PNUDLAC

With the generous support of the Spanish Cooperation

http://www.undp.org/latin-america
http://www.facebook.com/pnudlac
http://www.instagram.com/pnudlac
http://www.linkedin.com/company/pnudlac
http://www.youtube.com/PNUDLAC
http://x.com/PNUDLAC



