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Executive Summary
We examine the escalating energy demands of artificial intelligence (AI) as its adoption and complexity expand 

rapidly, posing significant challenges for global energy systems. As AI technologies evolve, the energy required to 

power data centers and computational processes places increasing pressure on aging power grids, threatening 

reliability and sustainability. Despite incremental improvements in AI efficiency, the energy consumption associated 

with training and deploying AI models is projected to rise significantly, with AI data centers alone consuming a 

substantial share of global electricity by 2030. Our analysis included assessing the AI readiness of 25 countries using 

a proprietary methodology. We have provided a country scan and summary of our readiness index in Appendix A.

In this white paper, we highlight the critical need for investments in renewable energy, grid modernization, and 

energy-efficient technologies to ensure sustainable AI development. We emphasize the strategic importance of 

addressing these energy challenges to avoid disruptions, reduce reliance on fossil fuels (and explore further adoption 

of 'clean' technologies like nuclear), and promote equitable access to AI's benefits. Our findings underscore the 

urgency for a collaborative effort among policymakers, industry leaders, and energy providers to align AI growth with 

sustainable energy solutions, ensuring a resilient and equitable technological future.



College London
Imperial.ac.uk 4aicollab.org

Trusted
AI ALLIANCE

CONSULTATION DRAFT v1.0

1. Introduction
Artificial intelligence (AI) is revolutionizing industries globally, driving innovation, productivity, and economic growth. 

However, this rapid expansion comes with a significant demand for energy, placing enormous pressure on power 

grids. As AI usage increases, its applications become more widespread, and its models become more complex, and 

data centers proliferate to support them, the energy required to power these systems will rise dramatically and will 

exert a significant toll on already strained power grids.

The importance of raising awareness about these increasing energy demands and the significance that AI 

development will have on energy supply cannot be overemphasized. Without a clear understanding of the current 

trajectory, where energy consumption is rapidly outpacing supply, we risk hitting severe energy constraints that could 

stall AI's growth and limit its potential. The trajectory we are on suggests that AI could consume a substantial portion 

of available electricity within the next decade, straining grids that are already under pressure from other sectors. If this 

trend continues unchecked, it could lead to more frequent power outages, 
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increased reliance on fossil fuels, and a slowdown in the transition to cleaner energy. Stakeholders must 

recognize that the energy landscape is a critical factor that will determine the future of AI's development and 

deployment.  AI models will become more efficient but not enough to counterbalance the paradigm shift that 

has already begun and incremental improvements (similar to what we have seen in the past with traditional 

computing) will be insufficient in the proliferation of AI's demand on energy.

This white paper explores the critical relationship between AI growth and energy consumption, emphasizing 

the challenges of balancing technological advancement with sustainable energy use. The soaring energy 

demands of AI are not a minor concern as they represent a significant problem that could fundamentally alter 

the trajectory of AI, global energy systems, and power grid stability. If left unaddressed, the strain on power 

grids could lead to severe disruptions, limiting AI's potential to revolutionize industries and improve lives. The 

competition for limited energy resources could force difficult choices, slowing down AI innovation and 

exacerbating global inequalities in access and the benefits of this important technology. The manner in which 

we manage the energy needs of AI today will determine whether we can sustain its growth tomorrow and 

energy scarcity will limit our technological progress and compromise our ability to achieve a sustainable, 

equitable future.  Stable energy access and AI technological advancement are strategically important, and we 

need to recognize that our current energy demand projections don't account for all AI needs.  A significant 

effort is required to understand gaps, update and increase infrastructure, and increase renewable energy 

production.  Those that successfully invest resources will reap strategic advantages ranging from global 

influence and partnership, resilience and energy security, technological leadership and innovation, and 

economic competitiveness. 
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2. Background: The Evolution of Energy Needs and the Electricity 
Supply-Demand Landscape

2.1 Historical Context of Energy Needs and Grid Fragility

The post-World War II period marked a significant increase in energy consumption, driven by the widespread 

adoption of electrical appliances, air conditioning, and the expansion of suburban areas. This surge in 

demand led to rapid growth in power generation capacity, with fossil fuels—particularly coal—becoming the 

dominant sources of energy. However, the infrastructure built during this time was designed for a different era, 

and much of it has not kept pace with the evolving needs of a modern, electrified economy.

As energy demand has continued to grow, the fragility of the U.S. power grid has become increasingly 

apparent. Many parts of the grid were constructed in the mid-20th century and are now struggling to meet the 

demands of the 21st century. This aging infrastructure is particularly vulnerable to disruptions caused by 

extreme weather events, which have become more frequent and severe due to climate change. The grid's 

capacity to provide reliable electricity is now under significant strain, with blackouts and energy shortages 

becoming more common across various regions.
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The shift towards renewable energy sources, while essential for reducing carbon emissions, has added 

complexity to the energy supply landscape. Renewable energy sources like wind and solar are inherently 

variable, as their output depends on weather conditions. This variability has introduced new challenges for 

grid operators, who must balance fluctuating supply with consistent demand. To address this, significant 

investments are needed in energy storage technologies and grid enhancements, such as advanced 

transmission systems that can better manage the integration of renewables. However, these investments are 

often slow to materialize, leading to a grid that is both outdated and overstretched.

Figure1 illustrates a concerning trend where the growth in peak electricity demand is outpacing the increase 

in on-peak resource capacity. This gap underscores the potential for future energy shortages, particularly 

during periods of peak demand when the grid is most strained. The limited growth in resource capacity 

compared to the rapid increase in demand highlights the urgency for accelerated investment in energy 

infrastructure, including both new generation capacity and the modernization of the transmission network. 

Without these investments, policy makers will need to chose how to best use a limited supply of electricity or 

sacrifice some  reliability.  While the data in figure 1 is from North America, this trend of peak demand 

outpacing new generation is global.  

Figure 1: Change in Summer Peak Capacity and Demand Forecast 2012-2032
Source: NERC Long-Term Reliability Assessment 2023
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2.2 The Shift Toward Electrification and Decarbonization

In response to the growing awareness of climate change and the need to reduce greenhouse gas emissions, 

there has been a global push to transition from fossil fuels to cleaner, renewable energy sources. This shift is 

being driven by ambitious decarbonization targets set by governments and international organizations, aiming to 

limit global warming and its associated impacts. A key component of this transition is the electrification of sectors 

traditionally powered by fossil fuels, such as transportation and heating.

The electrification of transportation, through the adoption of electric vehicles (EVs), and heating, via heat pumps, 

is accelerating. According to the International Energy Agency (IEA), global electric vehicle sales doubled in 2021, 

and this trend is expected to continue, leading to a substantial increase in electricity demand. As more homes and 

businesses transition to electric heating and as EVs become more prevalent, the pressure on the electricity grid 

is set to intensify.  The surge in energy demand is occurring alongside the decommissioning of older, fossil 

fuel-based power plants, creating a potential gap between supply and demand.

Moreover, the increased reliance on renewable energy sources like wind and solar introduces variability into the 

power supply. Unlike traditional fossil fuel-based power generation, which can be adjusted to meet demand, 

renewable energy generation is dependent on weather conditions, making it less predictable. This unpredictability 

and since renewable energy generation is intermediate necessitates investments in more generation 

infrastructure and energy storage solutions, such as large-scale batteries and pumped storage, to store excess 

energy generated during periods of high renewable output and release it when needed. Additionally, modernizing 

the grid to handle these new challenges is essential but comes with significant costs and logistical hurdles.  

Increased and stable access to renewable energy will provide strategic advantages to countries as is required to 

meet current and escalating future demand, affords countries to be self-reliant for their energy needs, and 

provides a means of controlling energy and technological advancement.  It will be required by citizens, 

companies, and trading partners to meet their energy needs, empower them, foster technological innovation, and 

provide a crucial means to decarbonization.

 

2.3 Current Energy Needs, Project Energy Requirements, 

and Energy Shortages

The combination of increased electrification, the retirement of older power plants, and the integration of variable 

renewable energy sources has created a scenario where the energy supply is not keeping pace with growing 

demand, particularly during peak periods. This is especially concerning as the effects of climate change as the 

power requirements significantly increase during extreme events. Extreme weather events, such as heatwaves, 

hurricanes, and winter storms, have exposed the vulnerabilities of the current energy infrastructure, leading to 

widespread outages and energy shortages in affected regions.

One stark example of these challenges was the winter storm in Texas in 2021. The state's power grid, managed 

by the Electric Reliability Council of Texas (ERCOT), was unable to meet the surging demand for electricity as 

temperatures plummeted. The result was a series of catastrophic blackouts that left millions without power for 

days. Such events underscore the urgent need for 
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investment in grid resilience and modernization to prevent future shortages and ensure a stable supply of 

electricity, particularly in the face of a changing climate and the choices that governments can make in load 

placement.

In the PJM Interconnection region, the largest wholesale energy market in the US, which covers 13 states 

including Virginia, Pennsylvania, and Illinois, the latest capacity auction revealed a dramatic increase in prices. 

The clearing price reached $269.92 per megawatt-day for most of the region, nearly nine times higher than the 

previous year. These skyrocketing prices are a clear signal that the grid urgently needs new power plants to 

meet the growing demand. However, building new plants is a time-consuming process, often taking up to five 

years if constructed from scratch. As a result, these shortages could persist for several years, placing additional 

financial strain on consumers.  Currently, PJM Interconnection is facing significant supply constraints. The region 

has experienced a wave of power plant retirements, particularly coal-fired plants, and is now relying on delayed 

retirements and new gas-fired generation to maintain reliability. Additionally, the aging U.S. power grid, much of 

which was built in the mid-20th century, is in dire need of modernization to handle the increased load from 

electrification, increasing numbers of AI data centers, and the integration of renewable energy sources. 

The impact of rising electricity prices is already being felt by households and businesses. Utilities have warned 

that electricity bills will increase significantly, with some areas expecting double-digit percentage hikes in rates. 

For example, Chicago-based Exelon has reported that rates in its service areas will rise sharply due to higher 

capacity prices. This trend raises difficult questions about the fairness of passing on the costs of AI's energy 

consumption to consumers and whether the economic benefits of AI justify these higher energy prices.

Moreover, the financial burden on utilities and consumers could lead to political backlash and legal challenges, 

particularly as higher energy bills begin to affect a broader swath of the population. In response, some states

are considering legislative changes that would allow utilities to invest in their own generation capacity, a move 

that could reshape the energy market in significant ways.

Even before the additional demand from AI data centers is considered, the global energy landscape is already 

facing significant challenges. Many regions are operating with tight supply margins due to the decommissioning 

of older, fossil fuel-based power plants and the slow pace of new capacity additions. The focus on renewable 

energy, while critical for achieving decarbonization goals, has introduced variability into the power supply. Wind 

and solar generation, which are increasingly being relied upon, are inherently dependent on weather conditions, 

making them less reliable for meeting consistent demand.

Regions like ERCOT and ISO New England (ISONE) are already grappling with the need to expand their 

generation capacity to meet rising demand driven by population growth, migration, and the ongoing 

electrification of the economy. These areas are investing heavily in wind, solar, and battery storage 

technologies. However, these resources cannot consistently deliver their full nameplate capacity over extended 

periods, posing a risk to grid reliability.

According to the latest Annual Planning Outlook and Emissions Update, electricity demand in some regions is 

projected to grow steadily at a rate of 2% per year, driven by new industrial projects, the electrification of 

transportation, and population growth. By 2050, overall electricity 
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demand is expected to increase by 60%, with dual peaks in summer and winter due to agricultural demand and 

electrified heating. This increased demand, coupled with the decommissioning of gas generation facilities, could 

lead to inadequate generation capacity by 2030.

Planned nuclear facilities, along with ongoing competitive procurements, are intended to address these 

shortfalls, but significant execution risks remain. The Independent Electricity System Operator (IESO) 

recommends transmission projects to deliver new supply to the localities where it is needed and to replace 

aging infrastructure. 

The North American Electric Reliability Corporation (NERC) Long-Term Reliability Assessment for 2023 

stressed the mismatch between demand growth and capacity expansion and that this signals potential 

resource adequacy issues, particularly as older thermal generation is retired without sufficient replacement by 

firm, dispatchable resources. The report emphasizes the importance of timely investments in transmission 

infrastructure to mitigate these risks and ensure that new renewable resources can be effectively integrated to 

meet changing demand patterns.

The demand projections do not sufficiently take into account all future AI needs and the dependence of AI 

growth on increased and stable energy sources. Even as AI models become more efficient the proliferation of 

AI usage and hence demand will outpace our current energy supply based on the current trajectories.  

Current energy demand models are significantly understanding future demand as the US grid could increase 

by two to three times by the 2050s.  The North American Electric Reliability Corporation (NERC) forecasts 

78 gigawatts (GW) of peak demand growth over the next 10 years, an amount that has almost doubled since 

it was previously forecasted at 40 GW of growth only two years ago.   
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3. AI and Energy: Current and Projected Needs

3.1 Fundamentals of Electrical Consumption from AI Chips and Data Centers

AI systems are powered by specialized hardware, particularly GPUs (Graphics Processing Units) and TPUs 

(Tensor Processing Units), designed for the intensive parallel processing tasks that AI workloads require. 

These chips are essential for both training complex AI models and running large-scale inference operations, 

and they are extremely energy intensive. For context, CPUs (Central Processing Units; the predecessor to 

GPUs) ran on roughly 150-200 W/chip. GPUs for AI increased this first to about 400 W/chip, but subsequent 

generations of AI chips would see this figure rise to 700 W/chip in 2023, and finally up to 1,200 W/chip in 2024. 

Inside data centers, typical designs see about 80 of these chips being contained inside a “rack”. The typical 

power density per rack sat at about 36 kW in 2023, and is expected to increase to 50 kW by 2027. Meanwhile, 

the latest generation of TPUs—Google Cloud TPU v4—use between 200 and 250 W/chip, but this figure too 

has been rising with each successive generational advancement.

The computational processes involved in AI, especially in training large language models like GPT (Generative 

Pre-trained Transformer), demand vast amounts of electricity. These processes require thousands of GPUs 

running continuously for weeks or even months, consuming substantial energy not only for computations but 

also for cooling the data centers housing these 
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chips. This dual requirement for computational power and cooling significantly contributes to the overall energy 

consumption of AI technologies.

In the context of AI, GPUs (Graphics Processing Units) are critical for accelerating the training and inference of 

large models, handling tasks that require processing vast amounts of data simultaneously. Their architecture, which 

allows for thousands of cores to work in parallel, makes them much more efficient for these types of computations 

compared to traditional CPUs (Central Processing Units). This capability has made GPUs indispensable in data 

centers and AI applications, though it also leads to significantly higher power consumption due to the intensive 

nature of their workloads.  Nvidia's upcoming Blackwell generation, a new line of high-performance GPUs designed 

for advanced AI and high-performance computing (HPC) applications, will dramatically increase power demands. 

The B200 model will consume up to 1,200W, while the GB200, which combines two B200 GPUs with a Grace CPU, 

is expected to draw an enormous 2,700W. This represents up to a 300% increase in power consumption in just one 

generation of GPUs, as AI systems drive energy demands to unprecedented levels.  

GPU power consumption is rapidly increasing for all GPUs on the market.  MI250 accelerators draw 500W of power, 

reaching up to 560W at peak, while the MI300x peaks at 750W, representing a 50% increase. Intel's Gaudi 2 

accelerator consumes 600W, with its successor, the Gaudi 3, consuming 900W—again, a 50% rise over the 

previous generation. Intel's upcoming hybrid AI processor, codenamed Falcon Shores, is projected to consume 

1,500W per chip, the highest power consumption seen in the market. This increase in computing and concomitant 

power consumption driving the concentration of energy requirements which place increased stress on the power 

infrastructure compared to more diffuse energy growth from other sectors.  

Studies suggest that by 2026, data centers could consume double the electricity they did in 2022, largely due to the 

growing demands of AI. By 2030, data centers are projected to consume 8% of the U.S. power supply, up from 3% 

in 2022. Globally, there are more than 8000 data centers with a large percentage located in the US (33%), Europe 

(16%), and China (10%).  In Ireland, data centers consumed 21% of the country's total electricity in 2023, more 

than all residential use, and the IEA projects this number to be an astonishing 32% in 2026. This surge in energy 

use translates to a significant portion of global energy generation, highlighting the growing challenge AI poses to the 

world's energy infrastructure. 

Unlike traditional computing workloads, AI workloads require constant, reliable power. These workloads often run 

continuously and demand high levels of computational power, making them less adaptable to fluctuations in power 

supply.   U.S. utilities will need to invest approximately $50 billion in new generation capacity solely to meet the 

energy demands of data centers. Additionally, analysts predict that the increased power consumption from data 

centers will generate an additional 3.3 billion cubic feet per day of natural gas demand by 2030, necessitating the 

construction of new pipeline infrastructure.

While the big tech firms at the center of this boom do not often disclose the exact amounts of electricity consumed 

by their operations in the AI space, or even data centers at large, they do provide information on total electricity 

usage. It is well-established that data centers account for substantial portions of the electricity usage captured in 

these topline figures. However, to fully understand the context informing this data, it is necessary to observe other 

sectoral trends that would impact energy usage. One such trend is the , recent downturn in the cloud computing market
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which carried with it reductions in electricity demand. These reductions would certainly serve to offset any 

increases in electricity demand due to the rise of AI. With that context in mind, the strong upward trends in 

electricity usage from big tech firms shown in Figure 2.1, 2.2, and 2.3 are all the more striking, and it is all the 

more reasonable to infer that AI data centers are major drivers in these growth trends, likely with much steeper 

upward-facing trend lines. The figures below (2.1, 2.2, 2.3) capture electricity consumption from Google, 

Microsoft, and Meta: three of the largest players in the AI space.

Figure 2.1: Electricity usage by Google, Microsoft, and Meta from 2019 to 2023

Sources: Public disclosures from Google, Microsoft and Meta in official sustainability and 

 environmental impact reports

Figure 2.2: Growth in LLM active users and model parameters from 2019-2023

Sources: Active user data is sourced from OpenAI estimates, LLM parameters data tracks official 

OpenAI model data via 365DataScience
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These numbers are not fully representative of the increases in power due to AI, the broader cloud computing 

market has seen a , so reductions in demand from this sector could be offsetting increases  downturn recently

due to the addition of new AI computers. As we wind through sectoral adjustments, we expect that AI-specific 

growth will more clearly be illustrated in future figures.

3.2 Projected Energy Demand from AI

The energy demands of AI are projected to grow dramatically over the next few years. The World Economic 

Forum reports that AI's computational needs are doubling every 100 days, with the energy required for AI tasks 

growing annually by 26% to 36%. By 2025, AI computing could consume up to 90 TWh annually, equating to 

roughly 10 GW of demand on the grid, excluding the additional electricity required for cooling and other data 

center operations.

By 2026, demand from AI computing could reach 40 GW. Considering a Power Usage Effectiveness (PUE) ratio 

of 1.2, a common efficiency metric for modern hyperscale data centers, this translates to approximately 48 GW 

or roughly 3.7% of the current capacity of the entire U.S. grid. Such growth would represent a significant strain 

on existing energy infrastructure.

Generative AI, a particularly power-intensive branch of AI, is expected to increase its power demand by 70% 

annually through 2027. The global energy demands of AI systems are substantial and rapidly growing, with 

projections suggesting that by 2028, AI's energy usage could surpass the entire national consumption of 

Iceland in 2021. Furthermore, research firm SemiAnalysis estimates that AI will account for 4.5% of global 

energy consumption by 2030, equating to 2000 TWh, a level of consumption that would add significant pressure 

to global energy resources.

Currently, data centers, AI, and cryptocurrency collectively contribute a significant share of global electricity 

consumption. Estimates suggest that these sectors could double their energy demand by 2026, adding the 

equivalent of an entire country's worth of electricity demand to the global grid.

When we examine energy supply, planned capacity and grid stability, we see a widely heterogenous landscape 

of AI readiness and capability:

Our market scan outlined in Exhibit Awill cover: US, Canada, UK, Australia, Japan, Continental Europe: Nordics, 

Germany, France, Switzerland, big4 Africa: Nigeria, Kenya, Egypt, South Africa, ASEAN Nations, particularly: 

Malaysia, Singapore, Indonesia, Vietnam, Thailand; Latin America: Mexico, Brazil, Colombia, Chile, India.
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3.3 The Environmental Impact and Response to AI's Energy Demands

The environmental impact of AI is a growing concern. While AI technologies offer numerous benefits, including 

increased efficiencies and capabilities across industries, their energy consumption presents significant 

challenges to sustainability efforts. Big tech companies, such as Microsoft, have acknowledged that the rapid 

growth of AI-related infrastructure and energy needs could potentially hinder their climate goals, despite 

substantial investments in renewable energy.

Addressing these challenges requires a multi-faceted approach. This includes the development of 

energy-efficient hardware and algorithms, improvements in data center efficiencies, and an increased reliance 

on renewable energy sources. Additionally, legislative measures, such as setting benchmarks for energy use 

and mandating environmental impact assessments, are crucial for managing AI's growing energy footprint. The 

challenge lies not only in managing the rising energy demand but also in ensuring that this demand is met 

through sustainable means, minimizing the negative impacts on the environment.

3.4 The Strain of AI on Power Grids

The rapid increase in AI's energy demands is placing significant strain on power grids. For example, generative 

AI queries can consume up to 30 times more energy than traditional searches, leading to a substantial increase 

in overall power consumption. As AI becomes more embedded in various applications, the demand on power 

grids is expected to grow by approximately 70% annually through 2027.

AI data centers, some of which consume as much as 200 megawatts each—comparable to the power usage of 

a small city—are exacerbating this strain. This increased demand is already leading to higher energy prices and 

potential bottlenecks in power supply, especially in regions where the grid is already operating at near capacity.

In the U.S., the power grid, which produces about 1,250 gigawatts (GW) from 9,200 generating units, is 

experiencing rising demand for the first time in a decade. Future demand is projected to grow at a rate of 2.1% 

to 2.8% per year, with AI data centers contributing significantly to this increase.

Overall, AI's rapidly increasing power demands are creating significant challenges for energy infrastructure, 

necessitating substantial investments in new capacity and more efficient energy solutions to meet these 

growing needs.
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4. Challenges to Expanding Energy Supply

The rapid advancement of AI is reshaping industries and driving economic growth, but its growth is 

constrained by energy supply. Expanding energy capacity to support AI-driven demand is challenging due to 

several key constraints:

● Capital - While capital markets are well established, the large quanta of funds required for energy infrastructure 

will be difficult to source.  Even before large growth from data centers are incorporated an estimated average 

$3.5B USD of annual capital investments are required to meet 2050 climate goals, over three times larger than 

current worldwide investment of approximately $1B USD.1  This required increase in capital deployment over an 

extended period of time (>20 years) and the long build time of energy project will stress current capital markets.

- Vendors for large infrastructure components and equipment are limited with significant barriers ● Supply Chain 

to entry.  Demand for energy infrastructure has been relatively flat for the last two decades resulting in few 

vendors employing an aging workforce.  To meet the rapid need, vendor capacity and diversity will need to be 

increased significantly. 

 - A shortage of skilled workers in energy-related fields like engineering, construction, and project ● People

management creates bottlenecks in scaling infrastructure. Training new professionals takes many years, while 

the competition for talent from other tech-driven sectors, including AI itself, exacerbates the labor gap.

 (Not In My Backyard) - Local opposition to energy infrastructure projects, generating stations, ● NIMBYism

transmission lines, and power plants, can delay or block development. Even environmentally beneficial projects 

often face resistance due to concerns about aesthetics, property values, and local environmental impact, 

complicating project certainty, increasing project timelines, and raising costs.

- The most challenging constraint is determining who bears the cost of energy expansion. ● How We Pay for It 

Public utilities, private companies, and governments must balance investment risks, ratepayer affordability, and 

long-term societal benefits. Disagreements over funding mechanisms, such as taxes, energy rates, or 

public-private partnerships, often slow project approvals and financing decisions.
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                                                        Without question, a material component of their market appreciation has been 

                                                    due to the growth of usage of artificial intelligence (and, likely, a bit of the growth 

                                                    of artificial intelligence hype). These supranational 'corporate states' are engaged 

                                                    in a running negotiation with political bodies over span, scope, capabilities, and 

                                                    areas of operations, ranging from data privacy limits that in turn impact capability 

                                                    of AI models (such as in the EU, where GDPR and the DMA have caused some 

                                                    tech companies to restrict functionality), to restrictions on export of key 

                                                    technologies necessary for AI to function (such as in the US, where recent Biden 

                                                    Administration rules on AI chip exports are creating restrictions on the abilities of 

                                                   120 countries to access the latest technologies). 

These dynamics, in turn, will impact not only total energy consumption, but also in which geographies, 

specifically, energy will be consumed.

Bridging the AI Power Gap

Against this backdrop, the energy infrastructure challenges play out.  Policy makers need to address how to 

stimulate advantage with artificial intelligence and create greater national security by promoting sovereign AI, 

while doing so in a fiscally responsible manner that takes into economic realities.

Private sector companies are taking action preemptively, with both Google and Microsoft announcing new nuclear 

power initiatives. The energy industry is taking a fresh look at small modular nuclear reactors as one potential 

solution that balances cost, and time to build, with energy production. Additionally, Bill Gates, among other ultra 

high net worth individuals, have been directly investing into nuclear power for a number of years through his 

investment vehicles. Corporate market participants outside of AI companies have been developing solutions that 

can accelerate AI adoption. As an example, Hitachi and GE have a JV around Small Modular Reactors (SMRs) 

working in collaboration together with Ontario Power Generation (OPG). These SMRs with a higher efficiency 

capability on energy generation, along with lower nuclear waste generation than other types of fission reactors. 

Ticker              $ trillions

AAPL                3.51

AMZN               2.29

GOOG              2.33

META               1.5

MSFT               3.09

NVDA               3.23

TSLA                1.24

Magnificent 7 market capitalisations at 

market close 14 January 2025

5. Recommendations for Policymakers and Innovators 

Policy makers are now facing significant and difficult decisions over the next five years regarding energy overall, 

and within that supporting artificial intelligence systems. 

On the one hand, global economic growth is softening, which places significant and growing constraints on 

government budgets. The long-term impacts of the war in Europe continue to create problems for Germany and 

other core eurozone economies; the UK continues to see the after effects of Brexit; the incoming Trump 

administration is actively stating its plans to destabilize one of the largest trading pacts in the world among 

Canada and Mexico and the US; various Latin American economies are challenged by ongoing inflation and 

other issues; and Southeast Asia remains under the looming specter of a potential PRC invasion of Taiwan. 

India remains a bright spot and Africa has some signs of growth, although is grappling with new potential 

pandemic risk. The MENA region is looking at a longer term economic pivot, with navigation around passing 

'peak oil' central to many planning strategies. 

On the other hand, demand for artificial intelligence systems remains strong, propelling the magnificent seven 

companies to record market capitalizations. 
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Supply independence is one factor for those countries deciding to go down the nuclear route. Fissile materials 

are tightly controlled and in short supply from a limited set of sources. As corporates and governments consider 

how to deploy SMRs, they need to consider not only the up front capital investments, but also access to ongoing 

materials, disposal of hazardous waste, and talent capable of managing the systems.

Fusion remains a desirable technology and some forecasters predict commercially viable exothermic reactors to 

come online in the middle of the next decade (around 10 years from now). This requires additional engineering 

development beyond today's currently demonstrated capabilities, so in the interim, fission remains the more 

proven nuclear technology that can address needs within the next decade.

Other types of power generating systems are, of course, in play, ranging from extensive fossil fuel utilisation, 

efforts to apply solar and wind, and geothermal power. Hydroelectric is an intriguing technology, given that the 

power generation needs to be scaled to meet peak demand, but that often there is latent or unused capacity in 

between. Hydroelectricity is a dispatchable renewable energy source allowing for water to be stored during times 

of low demand and released through the turbines at high demand.   For less time-sensitive compute requirements 

(versus on-demand real time AI compute), demand response from compute may be useful, increasing computing 

and power usage during hours or days where there is excess power and throttling back during times of peak 

demand.  

Policy Concepts for AI Enablement

In making policy decisions around energy and artificial intelligence, policymakers benefit from the application 

of a framework approach.

We recommend that 

First, countries engage in a diagnostic, to understand their capabilities and capacities. The following is a simple 

framework to apply to generate a first approximation:

Nuclear is an active potential solution that is being discussed, and countries with robust nuclear manufacturing 

infrastructure, that are providing nuclear generation capability to other nations, are also providing technical 

assistance and training, along with loan incentives, so that it is easier for recipient nations to establish sovereign 

capability. Supply (input) independence on fuel is another issue that several countries are grappling with.

DEMAND GENERATION PARTNERS PEOPLE

What is your current 
generating capacity?
What is your forecast
added generation over
the next 10 years?

Which public sector,
nonprofit and private
partners are you 
engaged with?

Do you have the skilled
personnel capable of
operating the type of
power you have selected

What is your current 
energy demand?
What is your forecast
demand over the next
10 years?
How might this increase
with more AI activity?
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, they should elaborate a plan for engaging private sector action, catalysed by public sector funds and Second

interventions but not exclusively supported by them. 

For example, Microsoft and Amazon have announced plans to engage in nuclear-powered data centers. Private 

sector participants will be more likely to scale their generation activities with tax incentives, assistance with 

regulation and permitting, loan guarantees, and other types of interventions that encourage further confidence 

and capital to deploy against generation capability.

Finally, a robust (if accelerated) consultation process can ensure that public interest, industry knowledge and 

constituency advocacy needs are met in formulating an appropriate set of interventions. 

CONSULTATION DRAFT v1.0
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6. Conclusion

The rapid advancement of AI is reshaping industries and driving economic growth, but its escalating energy 

demands present a critical challenge that requires immediate attention. As AI systems become more complex 

and data centers expand to support them, the strain on already stressed power grids is becoming increasingly 

significant. Without proactive efforts to address these challenges, the energy required to fuel AI's growth could 

lead to power shortages, higher costs, and disruptions in energy availability.

The relationship between AI growth and energy consumption is not merely a technological issue but one with 

far-reaching implications for sustainability, economic equity, and global progress. A failure to align AI's expansion 

with adequate energy infrastructure and renewable sources could slow innovation and exacerbate disparities in 

access to technology and its benefits.

Moving forward, addressing AI's energy needs will require collaborative efforts from governments, industry 

leaders, and energy providers. It is crucial to expand infrastructure, invest in renewable energy, and develop 

more efficient power systems to meet AI's rising demands. Though AI technology is expected to become more 

energy-efficient, these improvements will not suffice to keep pace with the explosive growth in AI applications.

The future of AI is tightly bound to the future of energy. Without careful planning and investment, energy 

limitations could stifle AI's potential to transform industries and improve lives. However, those who act now to 

integrate AI's energy needs into broader infrastructure and sustainability plans will be best positioned to harness 

the full potential of this transformative technology while ensuring a stable, sustainable energy future.  By 

addressing the energy crisis, governments and businesses can secure technological, economic, and societal 

strategic advantages, and will be successful in the emerging global green economy and will ensure long-term 

sustainability, security, and resilience.

CONSULTATION DRAFT v1.0
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APPENDIX A

Readiness Scores
For the purposes of this paper, 25 countries were assessed, selected based on a  combination of AI capabilities

(as described in our 4Q 2024 Sovereign AI whitepaper), geographical dispersion and economic impact. Based 

on the qualitative and quantitative information available on each of these markets, a numerical score was 

produced to compare the level of readiness of each country's electrical grid to meet their respective projected 

increases in AI-driven energy demand.

Recognizing that the ability to meet this projected electricity demand, and the ability to do so in an 

environmentally sustainable way are different concepts, two parallel scores have been produced. The first score 

considers country's ability to meet the power needs irrespective of generation source and green house gas 

emissions, the second score (“GHC considered”) has and additional metric with favorable weighting to 

countries with cleaner electricity generation sources and planned growth.

AI Power Demand Readiness Index (out of a maximum potential of 1.00)

Methodology

These scores were produced by examining two dimensions of 

each country's readiness: 

1. Demand Growth: The national projected growth in electricity 

demand directly associated with AI and data centers

2. Demand Readiness: The key indicators that the country is ready 

to meet its projected electricity demand

To assign values to the expected AI-driven growth in electricity 

demand in each market, financial forecasts from 2024 to 2029 were 

used as a directional proxy. Meanwhile, in order to assess a country's 

level of readiness to meet these approximated demand forecasts, a 

wide range of factors were considered, such as current grid reliability. 

Each of these factors were assigned a binary score based on their 

expected impact on the ability of the country's electrical grid to meet 

the energy demand expected to come from AI, and these scores 

were then aggregated. The above methodology yielded “like terms” 

for both Demand Growth and Demand Readiness, which were then 

hybridized  into a single score which captures both dimensions.

Source: Imperial College London

AI + Energy Report 2025 

 http://aicollab.org
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Appendix A

Country Scan

We have assessed below energy demand and generation in each of a selection of [number] individual countries, 
in order to contextualise the issues and opportunities.

Country                            Narrative Summary 

Australia                           Australia's data center market is projected to reach $7.06 billion USD by 
                                         2029, with a 2024 estimate of $5.40 billion. The sector, comprising 214 data centers, 
                                         represents 5% of national electricity consumption (1,050 MW) and is expected to grow 
                                         to 8% (2,500 MW) by 2030. Data centers are driving electricity demand, straining 
                                         supply and raising costs, with peak wholesale prices projected to rise 70% by 2030 
                                         to $525/MWh. They now account for nearly a quarter of industrial power demand, 
                                         growing 16% annually. Experts warn this surge was underestimated, urging 
                                         adjustments to prevent grid instability, worsened by rising AI-powered data center 
                                         usage.

CONSULTATION DRAFT v1.0

Brazil                              Brazil's data center market is expected to reach $7.05 billion USD by 2029, with a 
                                       2024 projection of $5.32 billion. The LatAm region has seen significant growth, with 
                                       Brazil leading at 67% of regional inventory. Supply has doubled since 2020, growing 
                                       127% by 2022. Climate change impacts, such as severe droughts in 2021, strained 
                                       Brazil's hydroelectric-dependent power grid. In response, the government imposed 
                                      regulations on energy consumption by data centers. Addressing energy transmission 
                                      and distribution bottlenecks is critical for meeting demand. Brazil's rapid data center 
                                      expansion reflects its role as a regional leader, but sustainability remains a challenge.
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Canada                         Canada's data center market is projected to reach $10.60 billion USD by 2029, with a 
                                     2024 estimate of $8.08 billion. The clean energy grid, low temperatures, and affordable 
                                     electricity make Canada a top location for data centers. It hosts 239 facilities, led by 
                                     Ontario (105), Quebec (57), British Columbia (35), and Alberta (22). The Alberta Electric 
                                     System Operator (AESO) has six applications pending, needing 2,000 MW of electricity.
                                     In Quebec, the QScale Q01 facility is redirecting 100 MW of waste heat to households, 
                                     showcasing energy efficiency. Utilities are incorporating data center growth into 
                                     forecasts, reflecting their rising energy impact.
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Chile                            Chile's data center market is projected to reach $1.76 billion USD by 2029, with a 
                                    2024 estimate of $1.40 billion. Environmental concerns are shaping development, 
                                    highlighted by Google halting a $200 million data center project in 2024 due to water 
                                    usage issues amid a drought expected to last until 2040. Chile is becoming a key data 
                                    center hub in LatAm, with 16 centers approved in Santiago over the past 12 years and 
                                    plans for 28 new facilities announced in 2024. However, insufficient energy supply in 
                                    some regions poses challenges to the sector's rapid growth.

Colombia                     Colombia's data center market is projected to reach $2.07 billion USD by 2029, with a 
                                    2024 estimate of $1.69 billion. The country is exploring sustainable data center designs 
                                    through an innovative pilot program. These centers, operating at full utilization, consume 
                                    5,000 kWh per month—20% less energy than standard models—highlighting Colombia's 
                                    commitment to energy efficiency in the sector. This approach positions Colombia as a 
                                    forward-thinking player in the data center market, balancing growth with sustainability to 
                                    meet increasing demand while minimizing environmental impact.
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Denmark                      Denmark's data center market is projected to reach $3.07 billion USD by 2029, with 
                                     $2.23 billion expected in 2024. Data centers currently account for approximately 4.5% 
                                    of Denmark's electricity consumption, with energy use projected to rise sixfold by 2030, 
                                    reaching nearly 15% of the country's total consumption. By 2040, large-scale data 
                                    centers could drive electricity demand to 33% of Denmark's 2017 national electricity 
                                    levels. Denmark's energy system demonstrates a high level of sophistication, 
                                    incorporating sustainable practices. Excess heat from data centers can be reused as 
                                    thermal energy within the national grid, offering an efficient energy utilization model.

Egypt                            Egypt's data center market is expected to reach $545.26 million USD in revenue by 
                                     2029, growing from $182 million in 2023 at a CAGR of 18.85%. A 2024 revenue 
                                     projection of $325.07 million highlights rapid growth potential. Despite challenges with 
                                     a struggling electricity grid, Egypt is attracting data center investments by leveraging its 
                                     untapped renewable energy resources. Its strategic location at the crossroads of Africa, 
                                     Asia, and Europe further enhances its appeal for new infrastructure development. By 
                                    2029, energy demand from data centers is projected to reach 28 MW, emphasizing 
                                    the need for reliable power solutions to sustain growth.
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France                         France's data center market is projected to reach $15.41 billion USD by 2029, with 
                                    $11.75 billion forecast for 2024. Annual investments surpass $1.2 billion, driving growth. 
                                    Data centers use 2.2% of France's electricity, with tax incentives promoting energy 
                                    efficiency. While Paris has the highest geographical concentration of data centers, cities 
                                    like Marseille, Lyon, Lille, and Strasbourg are expanding as well, alongside notable 
                                    growth in rural areas. Energy demands rival Dublin, where 1 megawatt powers 
                                    750–1,000 homes. France's growth reflects EU trends, driving regional energy demand 
                                    through digital infrastructure expansion.

Germany                      Germany's data center industry is expected to reach $25.29 billion USD in revenue by 
                                     2029, with $18.71 billion projected for 2024. Frankfurt, alongside London, will see 
                                     significant growth in data center capacity, with energy consumption comparable to 
                                     Dublin's, where 1 megawatt powers 750–1,000 homes annually. Data centers account 
                                     for 3% of Germany's electricity use, with annual consumption projected at 17.9 billion 
                                     kWh, up from 12.1 billion kWh in 2022. New regulations limit permits in residential 
                                     areas and mandate renewable energy contributions and waste heat reuse. Rising 
                                     energy demands are straining power systems, particularly in Frankfurt.
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India                            India's data center market is projected to reach $11.59 billion USD by 2029, with a 2024 
                                    revenue estimate of $8.64 billion USD. The sector is poised for significant growth, with a 
                                    CAGR exceeding 50% as forecasted by Jefferies, driven by strong financial services 
                                    demand, government support, and robust fiber connectivity. Mumbai is the largest data 
                                    center hub, accounting for over 40% of the nation's capacity at 300 MW. Its inventory is 
                                    expected to more than double in the next two years, with international players like 
                                    Blackstone investing heavily. A hyperscale cloud provider has also acquired over 50 
                                    acres for expansion. Currently, less than 1% of India's electricity is consumed by data 
                                    centers, but this figure is expected to rise to 6% by 2030, reflecting the growing energy 
                                    demand of this booming industry.

Indonesia                     Indonesia's data center market is projected to reach $4.50 billion USD by 2029, with a 
                                     2024 estimate of $3.37 billion. Real Estate Asia forecasts the market could hit $3.07 
                                     billion by 2026. Following Singapore's moratorium on data centers (2019–2022), 
                                     Indonesia has experienced a surge in demand. By 2024, the energy capacity of data 
                                     centers in Indonesia is expected to reach 210 MW, with forecasts suggesting 2.3 GW 
                                     by 2030—a 44.8% annual growth rate. AI adoption is a key driver, significantly 
                                     increasing energy consumption per rack from 6 kW to 50 kW. Average household 
                                     consumption in Jakarta, by comparison, stands at just 3,000 watts.
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Japan                          Japan's data center market is projected to reach $29.50 billion USD by 2029, with a 2024 
                                    forecast of $20.60 billion USD. Tokyo is a key data center hub in Asia, attracting strong 
                                    investor and occupier interest due to its strategic location. As of Q1 2023, Tokyo's data 
                                    center vacancy rates were just above 10%, with demand expected to remain robust as 
                                    inventory expands by 30% by 2025. The rising energy demand from data centers is 
                                    presenting challenges for Japan's net-zero emissions goals, as electricity consumption 
                                    continues to grow. This underscores the need for sustainable energy solutions to support 
                                    the sector's rapid expansion.

Kenya                          Kenya's data center market is projected to reach $823.70 million USD in revenue by 
                                    2029, with a 2024 projection of $589.30 million USD. A $1 billion eco-friendly data center, 
                                    powered entirely by geothermal energy, is currently under construction, spearheaded by 
                                    Microsoft and G42. The facility will begin with a capacity of 100 MW, with plans to scale 
                                    up to 1 GW, showcasing Kenya's commitment to sustainable energy solutions. This 
                                    project represents a significant milestone for Kenya's data center industry, highlighting its 
                                    growth potential and alignment with renewable energy practices, while dominating 
                                    discussions around the nation's digital infrastructure expansion.
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Malaysia                      Malaysia's data center market is projected to reach $1.51 billion USD by 2029, with a 
                                    2024 estimate of $1.20 billion. Microsoft has committed $2.2 billion to expand Malaysian 
                                    data centers over four years. Electricity demand is expected to surpass 5,000 MW by 
                                    2035, with Tenaga Nasional Berhad (TNB) receiving applications for over 11,000 
                                    MW—more than 40% of Peninsular Malaysia's current power capacity. With the number 
                                    of data centers set to almost double from 45 to 89 facilities, Malaysia is emerging as a  
                                    leading data center hub in Southeast Asia, supported by strong demand and 
                                    pro-business policies in states like Johor.

Mexico                          Mexico's data center market is projected to reach $5.07 billion USD by 2029, with a 
                                     2024 estimate of $3.87 billion. Limited capacity, construction delays, and power 
                                     challenges are straining growth, with Querétaro having only 1.2 MW available for lease.     
                                     Querétaro faces acute resource constraints, particularly with electricity and water, which 
                                     reflects challenges across LatAm. Energy demand from data centers is expected to 
                                     grow rapidly, with the Mexican Data Center Association (MEXDC) projecting 1,492 MWh 
                                     consumption over the next five years. Hitachi Energy estimates demand could exceed 
                                     5,000 MWh, driven by the adoption of AI tools and hyperscale operations from firms like 
                                     Amazon, Apple, and Microsoft. 
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Nigeria                         Nigeria's data center market is projected to reach $2.44 billion USD by 2029, with a 
                                    2024 estimate of $1.56 billion. Valued at $230 million in 2022, the market is expected to 
                                    grow to $415 million by 2028. However, the sector faces significant challenges due to 
                                    soaring energy costs, particularly for diesel fuel, which is critical given the country's 
                                    unreliable power grid. Nigeria currently has over 11 data centers, far below the estimated 
                                    demand, leaving a $600 million infrastructure gap. Diesel generators are often the only 
                                    reliable energy source, but rising costs strain operations and threaten the sustainability 
                                    of cloud and internet services. Despite having 4% of global GDP, Africa hosts just 1% of 
                                    global digital infrastructure, underscoring the urgency of addressing Nigeria's data center 
                                    deficit to support its digital economy.

Norway                         Norway's data center market is expected to generate $2.34 billion USD in revenue by 
                                     2029, with $1.70 billion projected for 2024. Electricity demand from data centers is 
                                     estimated to rise to 4–9 TWh annually by 2040, primarily for cooling, with waste heat 
                                     expected to be reused. The Norwegian government has positioned the country as a hub 
                                     for tech companies. A notable example is Google's hyperscale data center, valued at 
                                     EUR 600 million, set to be operational by 2026. This facility alone will consume 5% of 
                                     Norway's total electricity and has already secured 240 megawatts, with plans to expand 
                                     to 840 megawatts, making it the largest consumer of power in the nation.
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Singapore                    Singapore's data center market is projected to reach $1.61 billion USD by 2029, with a 
                                    2024 estimate of $1.21 billion. It is among the most power-constrained markets globally, 
                                    with less than 4 MW of available capacity and a vacancy rate under 2%. High demand 
                                    has pushed rental rates to $300–$450 per month for 250–500 kW. The Singaporean 
                                    government recently introduced strict regulations, including a 2019–2022 moratorium on 
                                    new data centers, to meet environmental goals. Data centers consume 7% of the 
                                    nation's electricity, projected to rise to 12% by 2030. Despite challenges, Singaporean 
                                    data centers maintain high energy efficiency, with Power Usage Effectiveness (PUE) 
                                    scores from 1.20 to 1.90 and total power capacity exceeding 569 MW, supported by 
                                    diverse rack power options from 1.50 kW to 5.40 kW.

South Africa                  South Africa's data center market is projected to generate $1.51 billion USD in revenue 
                                      by 2029, with $1.21 billion expected by 2024. The country's high mobile connectivity, at 
                                     179.8% of its population in 2022, drives demand for data services, but electricity supply 
                                     challenges pose significant risks to operations. The government has urged data centers 
                                     to reduce reliance on the national grid and adopt alternative energy solutions. 
                                     Companies like Teraco are investing heavily, raising $104 million to construct solar and 
                                     wind farms, targeting 60% energy self-sufficiency by 2025. However, many operators 
                                     are forced to rely on costly diesel generators as a stopgap, which increases expenses 
                                     and highlights the urgency of resolving South Africa's energy crisis to support data 
                                     center growth.
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Sweden                        Sweden's data center market is expected to generate $4.37 billion USD in revenue by 
                                     2029, with $3.40 billion projected in 2024. Sweden, along with Finland, is highlighted as 
                                     an ideal location for data centers due to low electricity costs. In 2023, the average 
                                     wholesale electricity price in Sweden was EUR 51.70 per MWh, significantly lower than 
                                     Central Europe's rates, such as EUR 131.62 in Germany and EUR 95.18 in Ireland. 
                                     Data centers currently account for 2.3% of Sweden's national electricity use. Power 
                                     demand from data centers is projected to double by the end of the decade and double 
                                     again by 2040, reflecting rapid growth in the sector.

Switzerland                   Switzerland's data center market is projected to generate $3.70 billion USD in revenue 
                                      by 2029, with $2.75 billion expected in 2024. Data centers consume nearly 4% of the 
                                      country's electricity, a figure predicted to increase significantly in the coming years. 
                                      Some estimates place data center-related consumption at 5% of national electricity 
                                      demand, with over half attributed to server rooms and data centers used by households 
                                      and businesses. The rise in digitalization is driving greater demand for data processing, 
                                      communication, and storage, highlighting the need for efficiency. Opportunities for 
                                      improving energy usage in server rooms & data centers have been identified.

Sweden                        Sweden's data center market is expected to generate $4.37 billion USD in revenue by 
                                     2029, with $3.40 billion projected in 2024. Sweden, along with Finland, is highlighted as 
                                     an ideal location for data centers due to low electricity costs. In 2023, the average 
                                     wholesale electricity price in Sweden was EUR 51.70 per MWh, significantly lower than 
                                     Central Europe's rates, such as EUR 131.62 in Germany and EUR 95.18 in Ireland. 
                                     Data centers currently account for 2.3% of Sweden's national electricity use. Power 
                                     demand from data centers is projected to double by the end of the decade and double 
                                     again by 2040, reflecting rapid growth in the sector.

Switzerland                   Switzerland's data center market is projected to generate $3.70 billion USD in revenue 
                                      by 2029, with $2.75 billion expected in 2024. Data centers consume nearly 4% of the 
                                      country's electricity, a figure predicted to increase significantly in the coming years. 
                                      Some estimates place data center-related consumption at 5% of national electricity 
                                      demand, with over half attributed to server rooms and data centers used by households 
                                      and businesses. The rise in digitalization is driving greater demand for data processing, 
                                      communication, and storage, highlighting the need for efficiency. Opportunities for 
                                      improving energy usage in server rooms & data centers have been identified.
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United Kingdom           The UK's data center market is expected to generate $23.76 billion USD by 2029, with a 
                                     projected $17.18 billion in 2024. Demand for electricity is forecast to double by 2050 as 
                                     electrification of heat, transport, and industry increases, with data center power 
                                     consumption projected to grow sixfold within a decade. In 2024, 72 new data center 
                                     projects were identified for construction within the following year, indicating rapid 
                                     industry growth. London (along with Frankfurt) will lead Europe in new data center 
                                     supply expansion in 2024. Artificial intelligence is expected to significantly drive energy 
                                     demands, with consumption rising by 500% in the coming decade.

United States               The U.S. data center market is projected to reach $212.05 billion USD by 2029, with a 
                                    2024 estimate of $123.15 billion. Blackstone, holding a $55 billion data center portfolio 
                                    and $70 billion in pipeline projects, foresees $1 trillion in U.S. capital expenditures for 
                                    data centers over five years. Electricity demand is expected to rise 40% in the next 
                                    decade. Northern Virginia leads globally in data center capacity with 2.1 GW, but power 
                                    supply constraints persist. Dallas/Ft. Worth is the fastest-growing market, with 324 MW 
                                    under construction and 88.4% preleased. Inventory rose 17% year-over-year by Q1 
                                    2023, surpassing Silicon Valley as the second-largest U.S. colocation market. The U.S. 
                                    houses one-third of the world's data centers, driving questions on whether supply will 
                                    keep pace with demand as the boom continues.



College London
Imperial.ac.uk 34aicollab.org

Trusted
AI ALLIANCE

CONSULTATION DRAFT v1.0

Thailand                      Thailand's data center market is projected to reach $2.99 billion USD by 2029, with a 
                                    2024 estimate of $2.35 billion. KPMG predicts a 27% market growth between 2019 and 
                                    2026, creating opportunities for investors in a rapidly expanding industry. Gulf Energy 
                                    Development Pcl plans to invest an additional 10 billion baht ($271 million) to expand a 
                                    data center facility near Bangkok, increasing energy consumption to 50 MW from a 
                                    previously announced 25 MW. Thailand is also piloting projects to link data centers with 
                                    renewable energy generators, helping investors manage costs, avoid grid constraints, 
                                    and reduce carbon footprints, aligning with sustainable growth goals.

Vietnam                       Vietnam's data center market is expected to reach $2.58 billion USD by 2029, with a 
                                    2024 projection of $2.16 billion and a CAGR of 8.31% from 2024 to 2032. As of July 
                                    2024, the revised Telecommunications Law allows 100% foreign ownership in cloud and 
                                    data center industries, driving international investment. Reliable power supply is a key 
                                    challenge for Vietnamese data centers, as current infrastructure struggles to meet 
                                    demand. Long-term sustainability will require investments in power grid improvements 
                                    and alternative energy solutions. However, Vietnam offers low commercial energy costs 
                                    and significant renewable energy potential, providing a competitive edge in attracting 
                                    new data center projects compared to regional peers.
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Europe

Denmark 
Denmark has an extremely reliable grid, and is a true stand-out in terms of making the green transition 
happen  policy-wise. This is of some significance to us because they are extremely reliable despite 
intermittency challenges. 

Capacity
[22]● Domestic production capacity 33,948 GWh (2023)

● 2030 Projection:
● No IEA projections specific to Denmark
● Denmark falls under the IEA's Europe Projections
STEPS
○ : 4,707.77 TWh
APS:
○  4,989.45 Twh

Electricity Demand 
[16]

● 2022: 110,173 TJ (30,604 GWh)

Grid Reliability 



College London
Imperial.ac.uk 36aicollab.org

Trusted
AI ALLIANCE

● Security of grid is 99.99%; and reliability is extremely high – average Danish resident is without power for just 
[50] 40 minutes per year.

[50] ● When outages do happen, results from issues with grid infrastructure itself, never energy (electricity) supply.

 Policy
● Denmark is truly a world leader in the green transition, having made huge progress toward complete 

[51]decarbonization already, with a goals of:
[51]○ Using 100% biomethane for heating by 2030 (prioritized after Russian invasion for energy security reasons)

○ Stopping all fossil fuel production by 2050
○ Achieving NZE by 2045, and 110% emissions reduction by 2050

Data Center Outlook
● Demand Outlook

[174]○ Data centers in Denmark currently account for ~4.5% of national electricity consumption
○ “In Denmark, data centre energy use is projected to rise six times by 2030 to account for almost 15% of the 
country's electricity use.”
○ “Denmark alone is expected to host several large-scale DCs, whose demand for electricity in 2040 may reach 

[178]33% of 2017 national electricity consumption”
○ Denmark seems to have an unusually high level of sophistication in its considerations for the impact of data 
centers on its energy system, how excess electrical demand can be met sustainably, and how the heat from the 

[178]data centers can actually be fed back into the energy system as thermal energy.
● Financial Outlook (as a proxy)

[116]○ Revenue associated with data centers in Denmark is expected to reach $3.07 billion (USD) by 2029
■ For comparison, 2024 EOY projection is $2.23 billion USD
■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/denmark#revenue

France 
France is reputed to have one of the best grids in the world – it is meeting its current challenges well, boasting 
good reliability, leadership in grid digitalization, and a sizable trade surplus in net energy exports. Political 
leadership is also meeting the rise of AI quite proactively.

Capacity 
[20]● 2023 domestic production capacity: 526,993 GWh

● 2030 Projection:
○ No IEA projections specific to France
○ France falls under the IEA's Europe Projections
STEPS
■ : 4,707.77 TWh
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APS:
■  4,989.45 Twh

 Electricity Demand
[16]● 2023: 1,492,918 TJ (414,699 GWh)

Grid Reliability 
●   In 2019, France was considered by many to be the most reliable grid in the world for any country with a 

[52]population  over 5 million, going 10 years straight without a blackout
● Although French grid is quite reliable, shifting energy mix (renewables driving intermittency issues) and shifting 

[45]European grid connectivity have been driving an increase in issues.
● Despite some speedbumps, outlook is positive, as nuclear provides good baseload capacity, and France is a 

[46]leader in digitalization / smart grid technology.

CONSULTATION DRAFT v1.0
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 Policy

● Like many of its European counter-parents, the French government is pushing the NZE transition hard, which is 
[47]putting pressure on existing systems.

[47]● Goal to increase electricity output by 10% by 2030, and 55% by 2050

● In 2023, France overtook Sweden as largest net exporter of power – which bodes well for reliability in the face of 
[47]rising domestic demand

[47]● France is currently seeing heavy investment in low-carbon Hydrogen fuel
[48]● French leadership is taking rise of AI quite seriously, positioning the country for upcoming changes

Data Center Outlook 

● Demand Outlook
[174]○   Data centers in France currently account for ~2.2% of national electricity consumption

○ France is offering tax breaks to operators of data centers that meet certain ambitious thresholds for energy 
[182]efficiency.

○ “Dublin's data centers requiring more than 700 megawatts of capacity. Data center hubs in Paris and Frankfurt 

require nearly as much energy as the Dublin hub. By comparison, 1 megawatt of power is enough to power 750 
[183]to 1,000 homes for a year.”

○ “Much of the data centre activity in France has been centred in Paris, making it one of the top markets in the EU 

and the world”, but Marseille, Lyon, Lille, and Strasbourg also have strong markets, and there are even now data 
[184]centers going into rural areas.

● Financial Outlook (as a proxy)
[114]○ Revenue associated with data centers in France is expected to reach $15.41 billion (USD) by 2029

■ For comparison, 2024 EOY projection is $11.75 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/germany#revenue

○ “More than US$1.2 billion is invested in the French data centre industry every year – driving eight times 

additional investment in related hardware, according to the France Datacenter Association (Association de 
[184]référence de la filière datacenter en France).”

Germany 
Germany is a leader in the green transition, having managed the tricky balance of both (1) high shares of 

intermittent renewables in their energy mix, and (2) excellent grid reliability.

Capacity 
[19]● 2023 domestic production capacity: 520,003 GWh
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● 2030 Projection:
○ No IEA projections specific to Germany
○ Germany falls under the IEA's Europe Projections
STEPS
■ : 4,707.77 TWh
APS:
■  4,989.45 Twh

Electricity Demand 
[16]● 2023: 1,719,881 TJ (477,745 GWh)

Grid Reliability 
● Despite big increases in the shares of renewable electricity generation sources—which carry with them 

[42]intermittency issues—Germany's grid is still extremely stable.
● Biggest threat to reliability is extreme weather events, which will be increasing in frequency and severity 

[42]globally thanks to climate change.

CONSULTATION DRAFT v1.0
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Policy 

● The “Energiewende” is Germany's plan to cut emissions to almost net zero by 2045, without relying on Nuclear 
[43]– it has enjoyed broad support with the German public.

● Destruction of Nord Stream 1 pipeline during Ukraine War has put additional pressure on move away from gas 
[44]and decreased the chances of Nord Stream 2 coming to full fruition.

Data Center Outlook 

● Demand Outlook
[138]○ Frankfurt (in addition to London) is set to add the largest increases in data center supply in Europe in 2024

○ “Dublin's data centers requiring more than 700 megawatts of capacity. Data center hubs in Paris and Frankfurt 

require nearly as much energy as the Dublin hub. By comparison, 1 megawatt of power is enough to power 750 
[183]to 1,000 homes for a year.”

○ Germany has “recently introduced curbs that include limiting permits for data centres in residential areas, or 
[144]requiring them to contribute renewable energy to the grid and reuse waste heat.”

[174]○ Data centers in Germany currently account for ~3% of national electricity consumption

○ “While Germany benefits from a high level of power supply security, the Borderstep Institute estimates the 

annual total energy consumption of data centers in Germany to be 17.9 billion kilowatt-hours (kWh), which is 

expected to rise. To put this into perspective, the city of Berlin consumed approximately 12.1 billion kWh in 2022. 
[185]High power consumption already led to consequences in Frankfurt.”

● Financial Outlook (as a proxy)
[110]○ Revenue associated with data centers in Germany is expected to reach $25.29 billion (USD) by 2029

■ 2024 EOY projection is $18.71 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/germany#revenue

Norway 
Norway is something of an energy superpower. Its grid is extremely reliable, and it is a net exporter of all things 

energy related, especially O&G products, but also electricity.

Capacity
[24]● Domestic production capacity 154,890 GWh (2023)

● 2030 Projection:

○ No IEA projections specific to Norway

○ Norway falls under the IEA's Europe Projections

STEPS

■ : 4,707.77 TWh

 4,989.45 TWhAPS:
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Electricity Demand 
[24]● 2022: 414,197 TJ (115,055 GWh)

Grid Reliability 
● Continuity/reliability stands at about 99.99%, and even with extreme weather events has only dropped to 99.96 
in any given year since mid-1990s. TL;DR – very good.
● Norwegians experience “…on average about two short interruptions and two longer interruptions per year, 
where the average duration is less than two minutes for short interruptions and approximately two hours for 
long interruptions.”

Policy 
● Norway's grid / electricity supply is already basically clean, thanks in no small part to an abundance of 

[57]hydropower; it's current NZE focus is decarbonizing more complex sectors, such as transport.
● Being an oil producer, 87% of its energy is exported and it plays an important role in energy security/stability 

[58]for the world & Europe especially.
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[59]● Norway has had a a national AI strategy since 2020.

Data Center Outlook 

● Demand Outlook

○ “According to NVE's estimates, the demand for electricity in data centres will increase to between 4 and 9 TWh 
[172]per year in 2040. Most of this electricity will be used for cooling and will be expunged as waste heat.”

○ Norway's government is taking intentional steps to make itself an attractive location for the big tech firms to build 

data centers—“Google's recent announcement of the establishment of Norway's first hyperscale data centre, 
[173]valued at EUR600 million, is a good example that the government's strategy has been successful”

■ This data center is expected to be operational by 2026 and will amount to 5% of Norway's total electricity usage.

■ “Google has already been granted 240 megawatts for operation of the centre but has applied for access to a 

total of 840 megawatts. Such power consumption will make the data centre the largest consumer of power in 

Norway and will demand a significant expansion of the Norwegian power grid”

● Financial Outlook (as a proxy)
[118]○ Revenue associated with data centers in Norway is expected to reach $2.34 billion (USD) by 2029

■ For comparison, 2024 EOY projection is $1.70 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/norway

Sweden 
Sweden has an extremely “clean” grid and is a net exporter of electricity. Its power supply is quite reliable, as 

large portions of its clean mix do not suffer from intermittency issues (nuclear + hydro).

Capacity 
[23]● Domestic production capacity 165,822 GWh (2023)

● 2030 Projection:

○ No IEA projections specific to Sweden

○ Sweden falls under the IEA's Europe Projections

STEPS

■ : 4,707.77 TWh

APS:

■  4,989.45 TWh
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Electricity Demand 
[23]● 2022: 441,965 TJ (122,768 GWh)

Grid Reliability 
●   Sweden's grid has been considered quite reliable, but there is recognition of the need to upgrade to plan for 

[53]demand challenges in the future.  gives a good run-down of these issues that can be addressed. Afry
● The EU has set out a goal for the grids of member countries to reach an interconnectedness threshold of 15% 

[55]- Sweden is well above this number, which helps contribute to reliability.

Policy 
 [54]● Target to reach NZE by 2040.

[56]● Sweden has had a national AI strategy since 2018 and aims to be a leader in the space.

Data Center Outlook 

● Demand Outlook
[174]○ Data centers in Sweden currently account for ~2.3% of national electricity consumption

○ “By one official estimate, Sweden could see power demand from data centers roughly double over the course 
[175]of this decade — and then double again by 2040.”
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○ 
● Financial Outlook (as a proxy)

[117]○ Revenue associated with data centers in Sweden is expected to reach $4.37 billion (USD) by 2029
■ For comparison, 2024 EOY projection is $3.40 billion USD
■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/sweden#revenue

[176]○ Headline: “Finland and Sweden are the best locations for data centers”
■ This is subjective of course, but article makes an interesting case
■ “According to the statistics of Finnish Energy (Energiateollisuus ry), the prices of electricity in Finland and 
Sweden in 2023 were the lowest in Europe. The average wholesale price of electricity was EUR 56.47 per MWH 
in Finland and EUR 51.70 per MWH in the Stockholm area. Compared to Central Europe, the price difference is 
significant. The corresponding price of electricity in Germany was EUR 95.18, while in Ireland, which attracts a lot 
of data centers, it was as high as EUR 131.62.”

Switzerland 

Switzerland's energy supply is extremely reliable, but heavily dependent on imports. They are focused on 
transitioning away from both fossil fuels and nuclear

Capacity 
[1]●   Domestic production capacity 73,667 GWh (2023)

● 2030 Projection:
○ No IEA projections specific to Switzerland
○ Switzerland falls under the IEA's Europe Projections
STEPS
■ : 4,707.77 TWh
APS:
■  4,989.45 Twh

 Electricity Demand
[16]● 2022: 205,310 TJ (57,031 GWh)
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Grid Reliability 
● The Swiss grid is among the most reliable in the world, mutually benefiting from connections to its European 

[48]neighbors.
● Note: Switzerland runs a big trade deficit on energy imports, which makes them dependent on imports to 

[49][179]
maintain this reliability.

Policy 
●   Because Switzerland has to import most of its power, energy policies are first and foremost focused on energy 

[49]security.
● The Fukushima nuclear disaster in 2011 brought about strong concerns in regards to Nuclear in Switzerland, 

[49]so they have been making efforts to get away from this in their energy mix.
● Green transition is a big priority for Switzerland; CO2 taxes have been implemented & energy research is 

[49]thriving.

Data Center Outlook 

● Demand Outlook
○ “Data centres in Switzerland use almost 4% of the country's total electricity, and in the coming years their 

[180]electricity consumption will 'increase massively', predicts Altenburger.”
■ Altenburger is a professor of building technology and energy at Lucerne University of Applied Sciences and 

[180]Arts and co-author of a study on data centres in Switzerland
○ Other estimates have data centers at almost 5% of national electricity demand
“More than half of this is accounted for by server rooms (SR) and data centers (DC). Increasing digitalization 
(households and companies) is leading to a sharp increase in the demand for data processing, including 
communication and storage. At the same time, significant energy 
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[181]■ efficiency potentials have been identified in the area of server rooms and data centers.”

● Financial Outlook (as a proxy)
[115]○ Revenue associated with data centers in Switzerland is expected to reach $3.70 billion (USD) by 2029

■ For comparison, 2024 EOY projection is $2.75 billion USD
■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/switzerland#revenue

United Kingdom 
The UK currently has a very stable grid, however controlling for intermittency issues in the planned shift from 
natural gas to renewables will be key moving forward. Outlook is positive overall.

Capacity 
[1]● Domestic production capacity 323,910 GWh

● 2030 Projection:
○ No IEA projections specific to UK
○ The UK falls under the IEA's Europe Projections
STEPS
■ : 4,707.77 TWh
APS:
■  4,989.45 Twh

 Electricity Demand
[15]● Current: 987,338 TJ (274,261 GWh)
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 Grid Reliability

National Grid reports
[2] ●  average network reliability of 99.999997%

 Policy

● Most recent UK energy strategies drew criticism for over-reliance on Green Hydrogen, which is still largely theoretical
[3]● New Labour government is setting new agenda for electricity sector; goals for 2030 include:

○ Fully decarbonize electrical sector

○ 2x onshore wind capacity

○ 4x offshore wind capacity

○ 5x acceleration in construction of new electrical grid infrastructure 

 Data Center Outlook

● Demand Outlook
[107]

○ National Grid CEO, John Pettigrew via : BBC

■ “Demand on the grid is growing dramatically, and forecast to double by 2050 as heat, transport and industry 

continue to electrify.”

■ “…the power those data centres use (will) increase six-fold in the next decade.”

○ In August 2024,  identified 72 data centre projects that were slated to start construction in the UK  BarbourABI
[108]solely in the next 12 months (i.e. by August 2025)

[138]○ London (in addition to Frankfurt) is set to add the largest increases in data center supply in Europe in 2024
[175]○ “In the UK, AI is expected to suck up 500% more energy over the next decade.”

● Financial Outlook (as a proxy)
[119]○ Revenue associated with data centers in the UK is expected to reach $23.76 billion (USD) by 2029

■ For comparison, 2024 EOY projection is $17.18 billion USD
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■      Full data set is here: https://www.statista.com/outlook/tmo/data-center/united-kingdom#revenue

Asia-Pacific

Australia 
Australia has a very reliable grid on par with expectations for a western, industrial economy. The current shift to 
renewables will create challenges with intermittency, but there is a plan in place to manage this.

Capacity 
[31]● Domestic production capacity 274,470 GWh (2023)

● 2030 Projection:
○ No IEA projections specific to Australia
○ Australia falls under the IEA's Asia Pacific Projections
STEPS
■ : 19,043.30 TWh
APS:
■  18,899.96 Twh

 Electricity Demand
[31]● 2022: 711,108 TJ (197,530 GWh)
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Grid Reliability 
[79]● Aussie grid is very reliable, with minimum reliability standard set at 99.998%

● National electricity authority (Aemo) says that the transition to renewables will not impact reliability “if 
[79]investments in new generation are delivered 'on time and in full'”.

Policy 

● Australian policy is focused on balancing security with NZE transition, with specific initiatives outlining 
[80]strategies for hydrogen, wind, EVs, and buildings.

● Australia does have a national action plan & strategy that is specific to AI, but mention of energy implications 
[81]are mostly absent.

Data Center Outlook 

● Demand Outlook
[157]○ Headline: “Power-hungry data centres scrambling to find enough electricity to meet demand”

■ “Australia is one of the top five data centre hubs in the world. There are 214 data centres spread across the 

country, according to the Australian Information Industry Association.”

■ “Morgan Stanley estimates that data centres are currently using 5 per cent (1,050 MW) of the electricity on 

Australia's power grid and that is expected to grow to 8 per cent (2,500 MW) by 2030. Some estimates even 

suggest they could require up to 15 per cent of the power on the grid by then.”

■ “'It's not yet an insurmountable problem, but if the demand continues to escalate at the rate it has, based on 

the recent developments, I think it is an issue.'”
[158]○ Headline: “AI datacentres to strain Australia's energy supply, spike prices without change, expert says”

■ Tom Allen, UBS analyst: “We think that current government forecasts are significantly underestimating the load 

growth in demand,”

■ “Datacentres now account for almost a quarter of large industrial power demand in Australia. UBS forecasts 

that load will increase by 16% a year out to 2030.”

■ “The Australian Energy Market Operator had so far largely missed the rise of datacentre demand in its 

forecasts” – but this is expected to change

● Financial Outlook (as a proxy)
[124]○ Revenue associated with data centers in Australia is expected to reach $7.06 billion (USD) by 2029

■ 2024 EOY projection is $5.40 billion USD
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■      Full data set is here: https://www.statista.com/outlook/tmo/data-center/australia#revenue
[158]○ Interesting anecdote on how data centers will impact the price of electricity

■ “Evening peak demand could see wholesale power price spreads as much as 70% higher by 2030. Price 

spreads between 3.30pm and 8.30pm have averaged $312 per megawatt-hour so far this year in the national 

energy market, and are projected to reach $525/MWh by the end of the decade, UBS estimates.”

India 
India's grid is struggling to keep pace with the size of their population; great progress has been made in recent 

years, but reliability is still an issue outside of major cities. Big investments are being made into renewables, but 

even bigger ones are being made into fossil fuels in order to address demand.

Capacity 
[16]● 2021 domestic production capacity: 1,635,165 GWh

[15]● 2030 Projection:

○ The IEA does do India-specific projections (for 2050 as well)

STEPS

■ : 2,671.79 TWh

APS:

■  2,580.55 Twh

 Electricity Demand
[16]● 2022: 5,034,974 TJ (1,398,604 GWh)

[14]● 2026 Projection: 82 TWh
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Grid Reliability 

● Investment in India's capacity (mostly private sector investment in coal) has created a power surplus (i.e. 
[36]capacity exceeds demand) but India's distribution infrastructure (i.e. the grid) is still lagging behind.

● In rural and peri-urban areas, power outages are still quite common – however, reliability is better in urban 
[36]areas thanks to power surplus.

Policy

● Policy specific to grid regulations has made huge improvements in India's reliability – large scale blackouts are 
[36]now quite rare – but have stalled in addressing issues outside of urban areas.

● Meanwhile, the Indian government is considering granting data centers “infrastructure status”, which would put 
[37]it in the same category as roads, railways, and the electrical grid.

● India is making big commitments on boosting renewable energy capacity, but these boost alone do not seem 
[38]to be keeping pace with demand, so there is huge parallel investment in fossil fuels to fill the gap.

 Data Center Outlook

● Demand Outlook
[138]○ “Mumbai is India's largest data center market at over 300 MW, accounting for over 40% of total capacity”

○ “Data center inventory in Mumbai is expected to more than double over the next two years. This strong 

demand is particularly driven by financial services companies, a good ecosystem of fiber connectivity and 

government support. Established domestic and global operators are expanding in the market, and a major 

hyperscale cloud provider recently acquired over 50 acres of land on the city's edge. Other international 

investors with planned developments in greater Mumbai include Blackstone, Brookfield-Digital Realty and 

Princeton Digital Group.”

○ Current percentage of India's electricity demand coming from data centers is less than 1%, but this is 
[160]expected to rise to 6% by 2030.

● Financial Outlook (as a proxy)
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[111]○ Revenue associated with data centers in India is expected to reach $11.59 billion (USD) by 2029
■ 2024 EOY projection is $8.64 billion USD
■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/india#revenue
○ “Financial service firm Jefferies has outlined a robust growth trajectory for India's data center sector, 

 [160]forecasting a CAGR of over 50%”

Indonesia 
Indonesia has unique challenges, including geography. Its energy mix is mostly fossil fuels, and it suffers from 
blackouts on a regular basis, even in urban areas.

Capacity 
[29]● Domestic production capacity 376,803 GWh (2022)

● 2030 Projection:
○ No IEA projections specific to Singapore
○ Indonesia falls under the IEA's Asia Pacific Projections
STEPS
■ : 19,043.30 TWh
APS:
■  18,899.96 Twh

Electricity Demand 
[29]● 2022: 1,277,850 TJ (354,958 GWh)

CONSULTATION DRAFT v1.0
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Grid Reliability 
[72]● Existing data on grid reliability has been shown to be often inaccurate.

[72]● Blackouts are common enough in Indonesia that ownership of back-up generators is not uncommon.

Policy 

● Policy has favored coal but has not done much to prevent miners from selling their product abroad when it is 

economically advantageous to do so—this has highlighted Indonesia's over-dependence on coal as an energy 
[74]source as irregularities in supply and demand have frequently resulted in blackouts.

[73] ● Green transition goals are not particularly aggressive, with target for renewables by 2025 set at 23%

Data Center Outlook 

● Demand Outlook

○ “South-east Asian countries like Malaysia and Indonesia have seen a surge in demand for data centres after 
[147]close neighbour Singapore placed a moratorium on them between 2019 and 2022.”

○ “Predictions indicate that by 2024, the energy capacity of data centers in Indonesia will surge to 210 
[149]megawatts (MW)”

■ “Hendra Suryakusuma, Chairman of IDPRO, revealed that the energy capacity of Indonesia's data centers is 

projected to increase by 44.83% compared to the previous year”

■ “…energy capacity of data centers in Indonesia is forecasted to reach approximately 2.3 gigawatts (GW) by 

2030. The adoption of Artificial Intelligence (AI) contributes significantly to this growth.”

■ “'Previously, data processing and analysis primarily relied on CPU models, but now, with the integration of AI, 

the energy consumption per rack has significantly increased, from an average of 6 kilowatts to up to 50 

kilowatts,' he [Hendra Suryakusuma, Chairman of IDPRO] elaborated. In contrast, the average household 

electricity consumption in Jakarta stands at only about 3,000 watts.”

● Financial Outlook (as a proxy)
[126]○   Revenue associated with data centers in Indonesia is expected to reach $4.50 billion (USD) by 2029

■ 2024 EOY projection is $3.37 billion USD

CONSULTATION DRAFT v1.0
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■      Full data set is here: https://www.statista.com/outlook/tmo/data-center/indonesia#revenue
○ “Real Estate Asia forecasts that by 2026, the Indonesian data center market could reach a value of up to 3.07 

[149]billion US dollars or Rp45.9 trillion.”

Japan 
Despite some unique challenges, Japan's grid is extremely reliable. NZE strategy has been tricky without 
nuclear, but Japan compares favorably in terms of carbon emissions.

Capacity 
[17]● Domestic production capacity 1,012,889 GWh (2021)

[15]● 2030 Projection:
○ The IEA does do Japan-specific projections (for 2050 as well)
STEPS
■ : 1,053,62 TWh
APS:
■  1,083.34 Twh

 Electricity Demand
[17]● 2022: 3,264,207 TJ (906,724 GWh)

[14]
● 2026 Projection: 82 TWh
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 Grid Reliability

● Japan has one of the most reliable grids in the world. It's much more reliable than the US, UK or Germany, with 
[39]blackouts occurring on average just 1x in 5 years, and outages typically lasting less than 30 minutes

● However, Japan is not without challenges – one of them is load sharing across differing frequencies on 
[18]eastern/western portions of the grid (50 v. 60 hertz)

 Policy

● Fukushima was a major disruption to Japan's energy mix, as the government basically shut down nuclear 
[40] power nationally following the disaster. As a result, fossil fuel usage increased and Japan has been playing 

catch up on emissions.

● Despite these challenges, their emissions per capita are lower than other comparable countries, such as US 
[39]

& Australia – which, it could be argued, demonstrates policy success.
[41]● Target of 59% non-fossil fuel electricity generation & increasing nuclear back up to 20-22% by 2030.

 Data Center Outlook

● Demand Outlook
[138] ○ Tokyo is one of the most significant data center hubs in the Asian region and the outlook is quite strong

(meaning electricity demand is expected to continue to increase here)

○ “Tokyo continues to attract significant investor and occupier interest as a key Asia-Pacific data center location. 

Data center vacancy rates for greater Tokyo stood at just above 10% as of Q1 2023. Demand is expected to 

remain robust even as new inventory is set to expand around 30% by 2025.”
[159]○ Rising energy demand from data centers is challenging Japan's ability to meet net-zero emissions goals

● Financial Outlook (as a proxy)
[112]○ Revenue associated with data centers in Japan is expected to reach $29.50 billion (USD) by 2029

○ 2024 EOY projection is $20.60 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/japan#revenue
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Malaysia
Malaysia gets the prize for “most improved” of selected ASEAN countries; over the past 20 years, it has gone 
from regular blackouts to a stable grid, clear policy, and secure energy supply. On paper it seems to be well 
equipped for increased energy demand, but the transition to renewables will be a factor.

Capacity 
[100]● Domestic production capacity 187,297 GWh

[100]● 2030 Projection:
○ No IEA projections specific to Thailand
○ Malaysia falls under the IEA's Asia Pacific Projections
STEPS
■ : 19,043.30 TWh
APS:
■  18,899.96 Twh

 Electricity Demand
● 2022: 591,216 TJ (164,227 Gwh)

 Grid Reliability
● Although Malaysia suffered from widespread blackouts as recently as the 2000s, it is now a regional leader 

[97]in terms of grid reliability.

CONSULTATION DRAFT v1.0
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● They use System Average Interruption Duration Index (SAIDI) to quantify reliability – as of 2019, this was 
[97]sitting at about 48 minutes per person.

[99]● SAIDI scores since 2019…

○ 2020: 44.95 (target = 50)

○ 2021: 45.25 (target = 50)

○ 2022: 45.06 (target = 50)

○ 2023: 46.10 (target = 50)

 Policy

● Incentive Based Regulation (IBR) was introduced in 2014 and has been quite successful in ensuring a reliable 
[98]power supply.

Data Center Outlook 

● Demand Outlook

○ Microsoft is investing heavily in data centers in Malaysia – in May 2024 they announced $2.2 billion in 
[145]investments to take place over the next 4 years.

○ “…potential electricity demand from data centres is expected to hit over 5,000 megawatts (MW) by 2035. 

Interest in new data centres is even higher, with national electricity utility Tenaga Nasional Berhad (TNB) having 

received applications for supply exceeding 11,000 MWs. This represents just over 40% of Peninsular Malaysia's 
[146]existing installed power-generation capacity at 27,000 MWs.”

[147]○ “Our energy reserves may not be able to handle the data centre growth in 10 years.”

■ “The number of data centres is expected to double from the existing 45 sites nationwide, with an additional 44 

sites in the pipeline”

■ “South-east Asian countries like Malaysia and Indonesia have seen a surge in demand for data centres after 

close neighbour Singapore placed a moratorium on them between 2019 and 2022.”

○ TENAGA Nasional Bhd's (Malaysia's utility) has seen a big jump in share price, partially in response to data 
[148]center electricity demand forecasts.

○ “When Rangu Salgame looks at Malaysia, he sees the next Virginia 'in the making' (reference to US data 

center hub). Johor, the southernmost state in peninsular Malaysia, has a policy to speed up clearances for 
[175]data centers.”

● Financial Outlook (as a proxy)
[128]○ Revenue associated with data centers in Malaysia is expected to reach $1.51 billion (USD) by 2029

■ 2024 EOY projection is $1.20 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/malaysia#revenue
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Singapore
Singapore's grid is very reliable, but also (unsurprisingly) very dependent on imports. Current energy mix 
skews heavily toward natural gas, which contributes to reliability, but policy focus is on a shift to renewables, 
which will bring challenges.

 Capacity
[28]● Domestic production capacity 57,347 GWh (2022)

● 2030 Projection:
○ No IEA projections specific to Singapore
○ Singapore falls under the IEA's Asia Pacific Projections
STEPS
■ : 19,043.30 TWh
APS:
■  18,899.96 Twh

 Electricity Demand
[28]● 2022: 608,607 TJ (169,058 GWh)

 Grid Reliability
[70]● Singapore's grid is one of the most reliable in the world, functioning mostly on natural gas imports.

● Unique features of Singapore's grid is that it “is partially smart, and the transmission & distribution system is 
[70]underground to a large extent.”
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 Policy

● Heavy focus on “greening” the grid, increasing the share of the energy mix that comes from renewables.

● Smart grids, solar deployment, and BESS are all major areas of focus in Singapore right now to increase 
[70][71]

resilience and decrease emissions.

Data Center Outlook 

● Demand Outlook

○ “Singapore—the world's most power-constrained data center market—has less than 4 MW of available 
[138]capacity and a record-low vacancy rate of less than 2%.”

○ “The worldwide shortage of available supply is leading to price increases for data center capacity. Singapore 
 [138]has the highest rental rates at $300 to $450 per month for a 250- to 500-kilowatt (kW) requirement”

○ In recent years, the Singaporean government has introduced new regulations severely limiting the 
[144]

construction of new data centers "to comply with more stringent environmental requirements”
[147]○ Singapore imposed a moratorium on new data centers between 2019 and 2022

○ “In Singapore, seven percent of total electricity consumption goes to data centers, and this number is 
[156]projected to reach 12 percent by 2030.”

■ “Amid global energy challenges, Singapore's data center landscape showcases reliable power infrastructure. 

While the nation's green energy contribution remains at 2 percent, data center enterprises benefit from an 

array of Power Usage Effectiveness (PUE) scores, ranging between 1.20 and 1.90. The average PUE for 

Singaporean data centers rests at an enviable 1.47, reflecting the industry's dedication to energy efficiency. 

In addition, with an aggregate power capacity exceeding 569.18 MW, Singapore's colocation facilities offer a 

variety of rack power options, spanning from 1.50 kW to 5.40 kW.”

● Financial Outlook (as a proxy)
[125]○ Revenue associated with data centers in Singapore is expected to reach $1.61 billion (USD) by 2029

■ 2024 EOY projection is $1.21 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/singapore

Thailand 
Thailand has made big improvements in grid infrastructure – reliability is respectably high, regional 

interconnectedness is growing, and grid access now at 100%. Thailand is a developing 
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country, but seems to be a success story right now—at least by every metric that would inform its ability to 
meet energy demand from data centers.

Capacity 
[30]● Domestic production capacity 185,972 GWh (2022)

● 2030 Projection:
○ No IEA projections specific to Thailand
○ Thailand falls under the IEA's Asia Pacific Projections
STEPS
■ : 19,043.30 TWh
APS:
■  18,899.96 Twh

 Electricity Demand
[30]● 2022: 711,108 TJ (197,530 GWh)

 Grid Reliability
[75]● Thailand reached 100% grid connection for its population in 2016.
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[75]● Minimum reserve margin for electrical system is 20%, but actual numbers tend to be in the low-30s.
[76]● In 2017, average down-time of grid per year was 104 minutes.

● Already there are existing grid connections in place with Malaysia, Cambodia, and Laos—and new one 
[76]planned with Myanmar.

Policy 
[77]● Goal to reach NZE by 2050

[78]● Currently, heavily dependent on imports, so NZE transition is also very much about energy security

Data Center Outlook 

● Demand Outlook

○ Energy billionaire Sarath Ratanavadi & his company Gulf Energy Development Pcl are set to “spend an 

additional 10 billion baht ($271 million) to double their outlay on a data center facility in suburban Bangkok. 

The expansion will increase the center's energy consumption to 50 megawatts from a previously announced 
[153]

25 megawatts.”

○ Thailand is piloting projects aimed at connecting data centers directly with generators of renewable energy 

in order to help investors manage costs, avoid grid constraints, and manage the carbon footprint of the data 
[154]centers.

● Financial Outlook (as a proxy)
[127]○   Revenue associated with data centers in Thailand is expected to reach $2.99 billion (USD) by 2029

■ 2024 EOY projection is $2.35 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/thailand#revenue

○ KPMG “predicts that  Thailand's data centre market will grow by 27% between 2019-2026, which it says is 
[155]'indicating a potential opportunity for investors to enter a steadily-growing industry.'”

Vietnam 
Vietnam's grid is a bit shaky, and extreme heat has been increasingly causing supply shortfalls and 

blackouts in the summer months. Renewable projects are moving slowly but underway, while the 

government aims to address blackouts with (among other things) more fossil fuels, including imports.

Capacity 
[101]● Domestic production capacity 276,414 GWh

[101]● 2030 Projection:

○ No IEA projections specific to Vietnam

○ Vietnam falls under the IEA's Asia Pacific Projections

STEPS

■ : 19,043.30 TWh

APS:

■  18,899.96 TWh

CONSULTATION DRAFT v1.0



College London
Imperial.ac.uk 62aicollab.org

Trusted
AI ALLIANCE

CONSULTATION DRAFT v1.0

Electricity Demand 
[101]● 2022: 867,292 TJ (240,914 GWh)

 Grid Reliability
[105]● Vietnam faced an energy crisis in the summer of 2023, with blackouts common.

● This set of issues was basically repeated in summer 2024, despite the government having time to plan for 
[106]it.

● Supply of electricity falls short of demand—especially in the north during the summer—development of new 

renewables projects has been slow, and the geography is challenging, as its elongated shape makes 
[106]dispatchable power for load balancing difficult.

 Policy

● Vietnam has put forth NZE goals, but there is talk that this was political showmanship that is unlikely to 
[105]become reality.
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[106]● Current government focus is on expanding new dispatchable grid infrastructure and stockpiling fossil fuels.

Data Center Outlook ��

● Demand Outlook
[150]○ One of the “significant challenges” faced by Vietnam's data center industry: Reliable power supply

■ ”One of the critical challenges is ensuring a reliable power supply. Data centers require consistent and robust 

energy sources to maintain operations. However, Vietnam's current infrastructure struggles to meet these 

demands, leading to concerns about the long-term sustainability of data center growth. The government and 

private sector will need to invest in enhancing the country's power grid and exploring alternative energy 

solutions to support this burgeoning industry.”

○ However, Vietnam also offers low prices for commercial-use energy and favorable amounts of renewables 

in their energy mix, so—in terms of how it competes with its neighbors in the region to bring in new data 
[152]centers—energy is touted by some as an advantage here.

● Financial Outlook (as a proxy)
[129]○ Revenue associated with data centers in Vietnam is expected to reach $2.58 billion (USD) by 2029

■ 2024 EOY projection is $2.16 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/vietnam#revenue

○ As of July 1 2024, “Vietnam's cloud and data center industries are now open to 100 percent foreign ownership 
[150]through the implementation of the revised Telecommunications Law”

[151]○ Estimated CAGR from 2024 to 2032 for data center sector growth in Vietnam is 8.31%.

Africa

Egypt 
Egypt's electricity sector is in crisis thanks to the growing regional conflict in the Middle East. In the past their 

grid had been quite reliable, but today there are rolling blackouts with no immediate solutions. However, as 

Egypt is a net-importer, longer-term energy projects should help address reliability. 

Capacity 
[26]● Domestic production capacity 208,738 GWh (2022)

● 2030 Projection:

○ No IEA projections specific to Egypt

○ Egypt falls under the IEA's Africa Projections

STEPS

■ : 1,203.13 Twh

 1,326.69 TWhAPS:
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Electricity Demand 
[26]● 2022: 608,607 TJ (169,058 GWh)

Grid Reliability 
[69]● Egypt's power grid had been quite reliable until just recently:

○ In 2023, Egypt instituted rolling black-outs as a cost-cutting measure, telling the public that this measure 

was temporary

○ In 2024, the growing conflict in Israel led to additional energy insecurity, and the decrease in traffic (revenues) 

through the Suez Canal due to Yemeni piracy has harmed the government's ability to respond. Hence, rolling 

blackouts continue.

 Policy

● The Egyptian government is bringing in foreign developers—for both O&G and renewables—to diversify 

energy supply & increase independence, but this is not an immediate solution.

● Right now, political leadership is asking the public to make do.

Data Center Outlook 
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● Demand Outlook

○ Egypt, despite their struggling grid, are courting new data center investment—and the untapped potential of 
[164]the country's renewable energy resources are a selling point.

○ Egypt is also viewed as a strategic location for new data center construction because of its “prime location at 
[166]the crossroads of data links between Africa, Asia and Europe”

[165]○ 2029 Projection for energy demand from data centers: 28 MW

● Financial Outlook (as a proxy)
[122]○ Revenue associated with data centers in Egypt is expected to reach $545.26 million (USD) by 2029

■ For comparison, 2024 EOY projection is $325.07 million USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/egypt#revenue

○ The Egypt data center market size was valued at USD 182 million in 2023 and is expected to reach USD 
[165]513 million by 2029, growing at a CAGR of 18.85% during the forecast period.

Kenya 
Kenya has a remarkably “clean” electricity supply, with ~68% coming from geothermal and hydro. However, 

this has not translated to grid reliability, as blackouts are frequent, even in the capital city, and ~50% of the 

population nationally reports no access to the grid, even though theoretical access should be at ~80%.

Capacity 
[25]● Domestic production capacity 12,701 GWh (2023)

● 2030 Projection:

○ No IEA projections specific to Kenya

○ Kenya falls under the IEA's Africa Projections

STEPS

■ : 1,203.13 TWh

APS:

■  1,326.69 TWhls, making AI development more accessible for a wider

range of programmers within a country
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Electricity Demand
[25]● 2023: 37,724 TJ (10,479 GWh)

 Grid Reliability

● As of 2022, about half of Kenya's population had no access to the electrical grid at all, with another 6% saying 

that their connection to the grid was only functional about ½ the time. This is especially striking considering that 
[60][61]the grid's geographical coverage should serve about 80% of the population.

● Still, Kenya has made huge improvements in access to the grid in past years and aims to achieve 100% 
[62]access by 2030.

[63]● Kenya suffers from frequent blackouts—even in Nairobi—which are highly disruptive to economic activity.

 Policy
[64]● Green transition and energy independence are a policy priority in Kenya —both of which are getting more 

publicity than grid reliability policies.

● Investments are forthcoming to address blackouts, with a recent round of investments from UK & AfDB for 
[65]~73 million USD.

 Data Center Outlook

● Demand Outlook

○ Kenya has a $1 billion data center under construction that will run 100% on geothermal energy via Microsoft 
[170]and G42 – this is a good example of “eco friendly” data centers.

■ Will start at 100 MW, with the potential to expand to 1 GW

■ This is pretty much dominating the current news cycle for Kenya

● Financial Outlook (as a proxy)
[120]○ Revenue associated with data centers in Kenya is expected to reach $823.70 million (USD) by 2029

■ For comparison, 2024 EOY projection is $589.30 million USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/kenya#revenue
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Nigeria 
Of all the countries evaluated in this paper, Nigeria's energy system is likely most ill-equipped to meet an 

increase in electricity demand, as current capacity and imports do not come close to supporting existing needs, 

let alone future growth associated with data centers or AI.

Capacity 
[102]● Domestic production capacity 37,915 GWh

[102]
● 2030 Projection:

○ No IEA projections specific to Nigeria

○ Nigeria falls under the IEA's Africa Projections

STEPS

■ : 1,203.13 TWh

APS:

■  1,326.69 Twh

 Electricity Demand
[102]● 2022: 116,081 TJ (32,245 GWh)

 Grid Reliability

● “In Nigeria the electrification rate has reached 96%, yet only 18% of these connections function for more than 
[74]about half of the time”

● “With less than 8,000 megawatts of capacity and an average supply of less than 4,000 megawatts — less than 

half of what Singapore supplies to just 5.6 million people — power outages are an everyday occurrence in 
 [96]Nigeria.”

[96]● Blackouts can sometimes last weeks.
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[103]● Most people & businesses that need regular grid access rely on emergency back-up generators.
[162]● Nigeria's energy grid collapsed 46 times between 2017 and 2023

Policy 
[104]● Lots of policy documentation around the green transition – there is a goal to be carbon neutral by 2060.

● Haven't found much on how they plan to improve reliability & access for existing system.

Data Center Outlook 

● Demand Outlook

○   “The surge in energy costs, particularly diesel, is straining the operations of data centers in Nigeria. This 

challenge threatens to impact other essential technology services, including internet consumption and cloud 
[161]services.”

■ Nigeria has ”over 11” (not very many) data centers, and "industry experts argue that this is insufficient, 

estimating a $600 million data center gap.”

■ “Ayotunde Coker, chief executive officer of OADC, recently stated, 'We do not have enough data centres. 

Xalam Analytics shows that Africa has 1 percent of the global digital infrastructure while having 17 percent of 

the world's population and 4 percent of the global GDP.'”

○ In summary, because of Nigeria's highly unreliable grid, use of back-up diesel generators is the only reliable 
 [162]option for data centers, so the current rise in diesel prices is challenging the economics of the sector.

● Financial Outlook (as a proxy)
[123]○ Revenue associated with data centers in Nigeria is expected to reach $2.44 billion (USD) by 2029

■ For comparison, 2024 EOY projection is $1.56 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/nigeria#revenue

○ According to an Arizton Advisory and Intelligence report, Nigeria's data centre market was valued at $230 
[161]million in 2022 and is expected to reach $415 million by 2028.

South Africa 
South Africa's grid overwhelmingly coal-powered, making it quite dirty—and it suffers from black-outs that are 

both frequent and long-lasting. Motivated organizations maintain continuity via back-up diesel generators, 

which are far more expensive than the power that should be available through the grid. Data centers operators 

will need to get creative to acquire a reliable power source.

 Capacity
[27]● Domestic production capacity 234,849 GWh (2022)

● 2030 Projection:
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○ No IEA projections specific to South Africa

○ South Africa falls under the IEA's Africa Projections

STEPS

■ : 1,203.13 TWh

APS:

■  1,326.69 Twh

 Electricity Demand
[27]● 2022: 670,525 TJ (186,257 GWh)

 Grid Reliability

● ~72% of population has access to the electrical grid, and report that it functions some or most of the 
[66]time / 20% are connected and report it working half the time / 9% have no connection whatsoever.

● South Africa suffers from frequent blackouts – sometimes more than 1x per day, each lasting hours, 

prompting the use of back-up diesel generators across the country. This makes its emergence as a hub 
[67]for data centers a bit of a paradox, as . this article explores

Policy 

● Being so deeply dependent on coal, South Africa's green transition goals currently focus on 

“diversification” of energy sources, while the government contends with other pressing economic and 
[68]social issues.



 Data Center Outlook

● Demand Outlook

○   “GSMA Intelligence data also showed that there were 108.6 million cellular mobile connections in South Africa 
[163]at the start of 2022, equivalent to 179.8% of its population”

○ Headline: “South African gov't says data centers should reduce reliance on the grid and start self-provisioning 
[167]energy”

■ “South Africa faces electricity supply challenges,” the  stated. “Given that data centers operate 24 hours  report

a day and consume vast amounts of electricity, reliance solely on the national grid may be insufficient. Therefore, 

it is crucial for data center owners and operators to implement additional alternative energy resources to prevent 
[167][168]operational disruptions.”

[169]○ Headline: “How data centers are battling South Africa's energy crisis”

■ Angus Hay, regional executive for South Africa at Africa Data Centers (ADC): “The general impact of load 

shedding on data centers is to increase the reliance on using diesel, which increases costs because diesel is 

more expensive than grid electricity. We can run full-time on our concurrently maintainable diesel generators, 

although we would not prefer to.”

○ Teraco “raised $104 million to construct solar and wind farms that will meet 60% of its needs by 2025, reducing 
[171]reliance on South Africa's coal-dependent grid”

● Financial Outlook (as a proxy)
[121]○ Revenue associated with data centers in South Africa is expected to reach $1.51 billion (USD) by 2029

■ For comparison, 2024 EOY projection is $1.21 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/south-africa#revenue

The Americas

Brazil 
Brazil's electrical grid has come a long way in recent years, but is facing new challenges as extreme weather 

events, economic issues, and political instability threaten its continued reliability. 
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Capacity
[32]● Domestic production capacity 707,592 GWh (2023)

● 2030 Projection:

○ The IEA does do Brazil-specific projections (for 2050 as well)

STEPS

■ : 779.48 TWh

APS:

■  778.89 Twh

Electricity Demand 
[32]● 2023: 711,108 TJ (197,530 GWh)

 Grid Reliability
[82]● Frequency of blackouts fell steadily each year between 2010 and 2022.

● However, in 2024, there was a series of outages in São Paulo that left “hundreds of thousands of people 

without power for consecutive days” and prompted officials to warn of grid “collapse”, citing years of 
[83]under-investment.

○ Exact narrative here is somewhat murky, with both politics and climate change-related weather events 

playing a role.
[84]● Climate-related extreme weather events are playing an increasingly large role in reliability issues nationally.
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Policy 
[85]● Brazil will host COP30

[86]● Policy is strong on balance between transition to renewables & energy strategy

Data Center Outlook 

● Demand Outlook

○ “The (LatAm) region has experienced significant growth over the past three years, with supply doubling 

since Q1 2020. Brazil has grown the fastest, with inventory up 127% from 2020 to 2022. It is also the largest, 
[138]with around 67% of the region's inventory.”

○ In order for Brazil's electricity sector to meet these increases in demand, “it is essential to solve bottlenecks, 
[140]especially in the connection with the energy transmission and distribution system”

○ Example of climate change playing a role: in 2021, Brazil was experiencing severe droughts, which put a 

strain on its electricity supply because so much of their energy mix is hydroelectric. In response to this, the 
[141]federal government actually imposed regulations on how much energy could be consumed by data centers.

● Financial Outlook (as a proxy)
[131]○ Revenue associated with data centers in Brazil is expected to reach $7.05 billion (USD) by 2029

■ 2024 EOY projection is $5.32 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/brazil#revenue

○ Note – interesting trend line pre-2024:

■ 2017 revenue was $6.15bn v. 2020 revenue was $4.31bn

Canada 
Canada has one of the cleanest grids in the world thanks to hydropower, and there is a credible roadmap to 

full decarbonization by 2030. Hydro & nuclear should help offset intermittency issues of renewables, but 

maintaining grid stability and interprovincial connection will be a challenge given climate change.

Capacity 
[4]● Domestic production capacity 656,111 GWh

[15]
● 2030 Projection:

○ No IEA projections specific to Canada

○ Canada falls under the IEA's North America Projections…

STEPS

■ : 5,944.97 TWh

APS:

■  6,234.54 TWh
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Electricity Demand 
[15]● Current: 1,931,430 TJ (536,508 GWh)

Grid Reliability 

● In 2023, that the 2022 reliability index for the Canadian electrical grid  Electricity Canada reported 
[6]was 99.98%

[7]● Extreme weather from climate change is a major concern in maintaining stability moving forward

Policy 
[5]● Canada already has one of the cleanest grids in the world (thanks largely to hydropower)

[5]● Canadian government has set goals to phase out coal powered electricity generation by 2030

○ Hydropower is a key enabler to this transition
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○ Increased interprovincial connectivity is key to addressing intermittency issues associated with expanding 

renewables

○ Nuclear is recognized as key to baseload capacity moving forward

○ Energy efficiency is also a major area of investment

Data Center Outlook 

● Demand Outlook

○ Canadian utilities are already factoring data centers into their demand forecasts, as the country is an attractive 
[139]

data center construction choice to due to its clean grid, low temperatures, and cheap electricity pricing.

■ “Currently the country has 239 operating data centers, the CER said. Ontario leads the country by far with 105 

data centers, with Quebec, British Columbia and Alberta following at 57, 35 and 22 centers, respectively.”

■ "The Alberta Electric System Operator (AESO) recently said it had at least six proposed applications for data 

centers in its application queue," BRC-Canada said. "If they all went ahead, these facilities would require about 

2,000 megawatts (MW) of electricity.”

■ "At the QScale Q01 data center in Levis, Quebec, nearly 100 MW of energy from waste heat is expected to be 

redirected to households by the end of 2024," the CER said.

● Financial Outlook (as a proxy)
[130]○ Revenue associated with data centers in Canada is expected to reach $10.60 billion (USD) by 2029

■ 2024 EOY projection is $8.08 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/canada#revenue

Chile 
Although high-level statistics on reliability are fair, instances of blackouts are not uncommon. Climate change is 

playing a major role here, with extreme weather often driving outages in major population centers. Chile's energy 

transition is well under-way, but electricity market regulation is in dire need of updates, which is causing growing 

pains right now.

Capacity 
[35]● Domestic production capacity 87,733 GWh (2023)

● 2030 Projection:

○ No IEA projections specific to Chile

○ Chile falls under the IEA's Central & South America Projections

STEPS

■ : 1,646.44 TWh

APS:

■  1,723.07 TWh
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Electricity Demand 
[35]● 2022: 285,683 TJ (79,356 GWh)

Grid Reliability 
[93]● National electrification coverage is 99%

● National average for outages is ~15 hours annually, but there are some outlier communities with MUCH higher 
 [93]numbers than this (e.g. 100 hours per year).

● Santiago is increasingly having issues with blackouts, with weather-related blackouts prompting protests this 
[94]summer.

Policy 

● Outdated policies geared toward base-load energy sources are leading to curtailment issues as more 
[95]renewables are being connected to the grid

“The Chilean government has acknowledged the need for reforms in the electricity market, particularly in areas 

such as transmission and distribution. However, no short-
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● term measures have been implemented to address the current challenges. The lack of immediate action raises 

questions about whether the renewable energy market in Chile can maintain its diversity and access project 
[95]financing”

 Data Center Outlook

● Demand Outlook

○ In September 2024 Google announced that it would halt plans on a $200 million data center, citing 
[136]environmental concerns:

■ This comes “months after a Chilean court partially reversed the center's authorization over water usage 

concerns, Google announced Tuesday that it would revise the project to comply with more stringent 

environmental requirements and change its water-intensive cooling system.”
[135]■ Important context to this: “Chile is in the midst of a drought, expected to last until 2040.”

○ The amount of data centers in Chile is set to increase rapidly, turning Chile into one of LatAm's data center 
[135]hubs

■ “Over the past 12 years, 16 data centers have been approved in Santiago's metropolitan area”

■ In May 2024, “Chilean President Gabriel Boric announced the arrival of 28 new data centers in the country”
[138]

○ ”Insufficient energy supply in certain areas” is cited as a challenge to the growth of Chile's data center sector

● Financial Outlook (as a proxy)
[134]○ Revenue associated with data centers in Chile is expected to reach $1.76 billion (USD) by 2029

■ 2024 EOY projection is $1.40 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/chile#revenue

Colombia 
Colombia's grid is relatively reliable but has been pushed to the brink of energy rationing multiple times in recent 

years due to extreme weather events. So, despite this reliability, Colombia's grid is somewhat precarious right 

now.

Capacity 
[34]● Domestic production capacity 88,878 GWh (2023)

● 2030 Projection:

○ No IEA projections specific to Colombia

○ Colombia falls under the IEA's Central & South America Projections

STEPS

■ : 1,646.44 TWh

APS:

■  1,723.07 TWh
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 Electricity Demand
[34]● 2022: 252,710 TJ (70,197 GWh)

Grid Reliability 
[91]● Extreme weather events have raised the threat of energy rationing in Colombia.

○ Summary: hydro plays a massive role in dispatchable power supply, so when lakes dry up due to extreme 

heat, ability to generate power is reduced accordingly

● This almost happened in 2016 as well for the same reason; climate change is playing a role in straining 
 [91]Colombia's grid.

Policy 

● Major prioritization being given to change to renewables - 

“Colombia's energy transition policy making is an 

inspiring example of a fossil fuel producing country committed 
[92]to climate action” – IEA
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Data Center Outlook 

● Demand Outlook
[137]○ Colombia has an interesting pilot taking place on “sustainable” data centers

■ Assuming 100% utilization rate, these sustainable data centers would consume 5000 kWh per month, which 

is 20% lower than standard designs

● Financial Outlook (as a proxy)
[133]○ Revenue associated with data centers in Colombia is expected to reach $2.07 billion (USD) by 2029

■ 2024 EOY projection is $1.69 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/colombia

Mexico 
Currently, reliability of the electrical grid is a problem, causing regular blackouts in the hottest months of the 

year, and creating substantial economic constraints that must be considered in federal policy.  

Capacity 
[33]● Domestic production capacity 356,415 GWh (2023)

● 2030 Projection:

○ No IEA projections specific to Mexico

○ Mexico falls under the IEA's North America Projections

STEPS

■ : 5,944.97 TWh

 6,234.54 TWhAPS:
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Electricity Demand 
[33]● 2022: 1,079,981 TJ (299,995 GWh)

Grid Reliability 

● Blackouts are not uncommon in Mexico, especially during the summer months—they can even last for days in 
[87][88][89]some cases.

● One blackout in May—as an example—is confirmed to have stemmed from a simple inability to match peak 

demand (load shedding) during a super hot day during the dinner time “rush”, which has obvious implications 
[88]for the impact of added data centers.

Policy 

● AMLO had been largely unfriendly to private investment in Mexico's energy sector but now Sheinbaum may 

need to re-engage with private enterprise to be successful in pursuing near-shoring strategy to compliment 
[90]US economy. Currently, reliability of energy supply is a constraint.

Data Center Outlook 

● Demand Outlook

○ “Large corporations are finding it increasingly difficult to find enough data center capacity. Low supply, 

construction delays and power challenges are impacting all markets. For example, Querétaro, Mexico, has 
[138]only 1.2 MW available for lease.”

○ It is known that energy demand from data centers is expected to grow in Mexico in potentially problematic 
[142]ways, but the exact scale of this growth is controversial

■ “According to the Mexican Data Center Association (MEXDC), this industry is expected to consume 
[142]approximately 1,492MWh over the next five years.
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■ However, Hitachi Energy calls this figure "conservative" and estimates that the industry's energy demand could 

reach up to 5,000MWh.” ß And this is still conservative!

● “5,000MWh projection does not take into account the rapid adoption of Generative Artificial Intelligence tools 

nor hyperscale data center operators like those of Amazon, Apple, Facebook/Meta, Google, IBM, and Microsoft. 

"Amazon is the largest hyperscale data center operator worldwide and already has expansion plans in Mexico, 

as do other major industry players. The 5,000MW we estimate are still a conservative figure," he adds.

○ Resource constraints (electricity and water) are particularly acute in the province of Querétaro – this (in 
[143]addition to Chile) would be a good place to look for anecdotes from LatAm.

● Financial Outlook (as a proxy)
[132]○ Revenue associated with data centers in Mexico is expected to reach $5.07 billion (USD) by 2029

■ 2024 EOY projection is $3.87 billion USD

■ Full data set is here: https://www.statista.com/outlook/tmo/data-center/mexico#revenue

United States 
The US grid might be the most complicated contemplated here because it is not a single grid; it's 3 mostly 

separated grids, with a patchwork of independent operators beneath them. Grid stability is tied heavily to 

climate change. From a policy POV, efforts are being made to increase grid connectivity and achieve NZE. 

However, shifting political landscape plays a major role here.

Capacity 
[8]● 2022 domestic production capacity: 4,501,876 GWh

[15]● 2030 Projection:

○ The IEA does do US-specific projections (for 2050 as well)

STEPS

■ : 4,805.07 TWh

APS:

■  5,041.78 TWh
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Electricity Demand 
[15]● Current: 14,422,346 TJ (4,006,207 GWh)

[14]● 2026 Projection: 822 TWh

 Grid Reliability
[9] ● The US power grid is fragmented into multiple grids, primarily Eastern, Western, and ERCOT (although there 

[11]are additional complexities ), making it difficult to speak to stability for the grid overall.
[10]● ERCOT (Texas) consistently suffers from climate related outages.

● Eastern & Western grids face similar problems from wildfires, hurricanes, etc. but information on grid stability 
[12] is most commonly presented by state.

Policy

● FERC is working to increase connectivity amongst the currently separated regional grids, which should help 
[9]stability.

[13] ● Biden administration aims to reach NZE for electrical grid by 2035 but this goal is subject to change 

depending on the party in power.
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 Data Center Outlook

● Demand Outlook
[109]○ Blackstone CEO, Stephen Schwarzman, said the following in July 2024:

■ “The need to provide power for these (above) data centers is a major contributor to an expected 40% increase 

in electricity demand in the United States over the next decade compared to minimal growth in the last decade.”
[138]○ Northern Virginia is the largest data center market in the world, but power supply is a constraint right now

■ It has 2,132 MW (2.1 GW) of supply, increasing 19.5% year-over-year from Q1 2022 to Q1 2023

○ Dallas/Ft. Worth is the fastest growing data center market in the US, and ERCOT's independence—though a 
[138]liability in some circumstances—is proving quite helpful in managing the corresponding spike in power demand.

■ “Dallas/Ft. Worth remains one of North America's most popular markets for data center development. Currently, 

a record setting 323.9 MW are under construction, with 88.4% of capacity pre-leased. Last year saw an 850% 

increase over the normal leasing activity in Dallas. Also, total inventory rose 17% year-over-year, from Q1 2022 

to Q1 2023. This resulted in Dallas/Ft. Worth recently surpassing Silicon Valley as the nation's second-largest 

colocation data center market.”

■ There is some question as to whether or not demand will keep up with supply as the construction boom 

continues.
rd [144]○ US is home to 1/3  of all data centers in the world

● Financial Outlook (as a proxy)
[109]○ Blackstone CEO, Stephen Schwarzman, said the following in July 2024:

■ “Current expectations are that there will be approximately $1 trillion of capital expenditures in the United 

States over the next five years to build and facilitate new data centers, with another $1 trillion of capital 

expenditures outside the United States”

■ On earnings calls, stated that Blackstone has a $55bn data center portfolio currently + $70bn more in the 

pipeline
[113]○ Revenue associated with data centers in the US is expected to reach $212.05 billion (USD) by 2029

■ 2024 EOY projection is $123.15 billion USD

Full data set is here: https://www.statista.com/outlook/tmo/data-center/united-states#revenue
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