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SUMMARY 

⚫ Moves to renew and expand power grids are likely to persist as electricity demand continues to 

increase. If deployment proceeds smoothly, demand for metals—particularly steel, aluminum, 

and copper—will rise accordingly. 

⚫ China, the US, and Europe will account for the largest power grid investments through 2050. 

Power grid development linked to areas designated as priorities under major policy frameworks 

in each region is likely to be proceeded first. 

⚫ Demand for key metals used in power grids will increase through 2050. China will sustain high 

demand across all metals, while Asia-Pacific, India, the Middle East, and Africa are poised to 

drive strong growth. 

1．  POWER GRIDS REQUIRING RENEWAL AND EXPANSION  

Moves to renew and expand power grids are gaining momentum worldwide. A power grid is the system that 

carries electricity generated at plants to consumption sites through transmission lines, substations, distribution 

lines, and other infrastructure (Figure 1). The need to strengthen power grids reflects factors such as rising 

electricity demand driven by the promotion of electrification and the wider adoption of data centers (DCs), 

increased power generation capacity from variable renewable energy (VRE) such as solar and wind power, the 

renewal of aging facilities in developed countries, and the construction of new transmission and distribution 

networks in emerging and developing countries. 

These moves are expected to continue as long as electricity demand continues to grow, regardless of 

decarbonization trends. Electricity demand will increase at a pace significantly exceeding overall energy 

demand through 2035, 1  suggesting that demand for power grid development will also remain firm. If 

development proceeds smoothly, demand for metals such as steel, aluminum, and copper is set to increase, 

which could create opportunities for mining companies and other businesses to improve revenue. This report 

aims to present trends in power grid infrastructure development and policy, as well as the outlook for metal 

demand. 

 
1 Based on this structural shift in energy demand, the International Energy Agency has argued that the “Age of Electricity” is here. 
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2．  TRENDS WORLDWIDE AND IN MAJOR COUNTRIES 

2-1．  INFRASTRUCTURE DEVELOPMENT STATUS 

The total length of transmission and distribution networks worldwide is estimated at approximately 80 million 

km as of 2025, equivalent to about 2,000 times the circumference of the Earth. Distribution networks account 

for more than 90% of the total, while transmission networks make up only a small proportion. Most of these 

networks consist of overhead lines supported by steel towers or utility poles, while underground and submarine 

cables account for only a limited portion. 

The length of transmission and distribution networks is expected to increase across all regions through 2050. 

Overall, distribution networks tend to expand significantly in length, while transmission networks tend to grow 

at a faster rate (Figure 2). By region, the Asia Pacific has a high growth rate for both transmission and 

distribution networks. This likely reflects that the outlook incorporates the development of large-scale 

transmission and distribution networks, such as the ASEAN Power Grid. In China, India, and other countries 

where transmission and distribution networks remain underdeveloped, overhead lines are expected to account 

for much of the increase. In the US and Europe, where networks are already relatively well developed but 

require further reinforcement, growth is likely to center on underground and submarine cables. 
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2-2．  INVESTMENT 

Investment in power grids continues to increase, reaching approximately USD 388 billion in 2024, the third-

largest amount after renewable energy and oil (Figure 3). Although substantial investment has already been 

made, many power generation and demand facilities are waiting to be connected due to insufficient power grid 

development. Further investment growth is therefore needed. 

 

Investment is expected to continue increasing, reaching its first peak before 2030 and a second in the mid-

2040s (Figure 4). The first peak will mainly reflect the growing need to secure power system flexibility2 as VRE 

expands. The second is expected to be driven by rising demand for the renewal of existing facilities. 

 
2 The ability to adjust electricity supply and consumption in response to fluctuations in power supply and demand. VRE output varies 

with weather conditions and provides limited flexibility. It is therefore necessary to secure power system flexibility separately through 

power grids, backup power sources, storage batteries, demand response, and other means. 
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Cumulative investment by region through 2050 will be largest in China, the US, and Europe (Figure 5). This is 

thought to reflect factors such as the high share of VRE in these regions and the scale of electricity demand 

growth driven by DCs and other factors. In addition, Europe and the US have more aging facilities than China, 

suggesting that the renewal of existing facilities will account for a larger share of investment. 

 



Mitsui & Co. Global Strategic Studies Institute Monthly Report May 2026 

5 

2-3．  POLICIES IN MAJOR COUNTRIES 

This section compares major power grid-related policies announced from 2025 onward in China, the US, and 

the EU, where cumulative investment through 2050 will be largest, and summarizes their characteristics (Figure 

6). 

 

China is characterized by its west-to-east power transmission program, which connects the western part of the 

country, where power generation capacity from renewable energy and other power sources is large, with the 

eastern part, where demand is concentrated. In December 2025, the National Development and Reform 

Commission and the National Energy Administration announced the “Guiding Opinions on Promoting High-

Quality Development of Power Grids.” The document set out plans to build a new power system by 2030 through 

the development of transmission and distribution networks and regional independent grids, as well as efficiency 

improvements using IT. In response to these opinions, State Grid Corporation of China, China’s largest 

transmission and distribution operator, announced a policy of investing around CNY 4 trillion (approximately 

JPY 90 trillion) in fixed assets from 2026 to 2030. It set a target of increasing transmission capacity by more 

than 30% from 2025 levels through the construction of ultra-high-voltage transmission lines. However, power 

transmission line development takes time, so China is advancing the “Eastern Data, Western Computing” 

strategy as a shorter-term measure. Under this strategy, electricity-intensive DCs are installed in the west to 

process data generated in the east. Given issues such as network latency, current technology is likely to limit 

any major expansion of inference applications, which require high-speed response. However, a shift may 

progress in training applications and other uses where latency is acceptable. The relocation of large-scale 

electricity demand centers affects the outlook for power grid development, and future trends warrant close 

attention. 

The US plans to strengthen support for industries such as DCs. In July 2025, the Department of Energy (DOE) 

published Evaluating the Reliability and Security of the United States Electric Grid. The report noted that, in 

regions where DCs are expected to increase substantially by 2030, annual outage hours could increase by 

approximately 100 times compared with the current system under adverse weather conditions. Factors cited 

included a decline in baseload power sources,3 such as coal-fired and natural gas-fired power, and an increase 

in VRE. Based on this report, the DOE launched the Speed to Power Initiative in September of the same year 

to accelerate the development of large-scale power generation and power grids for DCs and production 

businesses. As an initial step, the DOE requested information from transmission and distribution utilities and 

others regarding short-term investment opportunities, project readiness, and infrastructure constraints related 

 
3 Power sources with low generation costs that can generate electricity stably and operate day and night continuously. 
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to large-scale power grids. In March 2026, the DOE announced the SPARK4 program, which focuses on 

renewing the transmission grid, and launched a USD 1.9 billion call for proposals to enhance resilience5 and 

improve efficiency using IT. In addition, in March of the same year, the White House announced the “Ratepayer 

Protection Pledge,” under which DC operators would bear the cost of power supply infrastructure needed to 

install DCs. Seven major DC operators signed the pledge.6 Specific conditions will be considered going forward, 

but if the pledge is implemented, private investment in DC-related power grid development could accelerate. 

In the EU, support focuses on cross-border interconnection. In December 2025, the European Commission 

announced the European Grids Package to address issues related to cross-border infrastructure. The package 

gives concrete form to the 2023 Action Plan for Grids and includes measures such as developing cost-effective 

power grid scenarios within two years and limiting the time required for permitting to within two years in most 

cases. In addition, 235 cross-border projects, of which 113 are electricity-related, were designated as Projects 

of Common Interest (PCIs) and Projects of Mutual Interest (PMIs). 7  These projects can receive priority 

treatment in future financing and permitting processes. In terms of funding, various forms of investment and 

financing have been announced, including approximately EUR 29.9 billion for energy interconnection, EUR 75 

billion for clean energy infrastructure, and EUR 1.5 billion for manufacturing power grid equipment. 

In this way, the priority areas of major policies differ across regions. Development of grids positioned as priority 

areas may be advanced ahead of other areas. 

 

3．  METAL DEMAND 

3-1．  METALS USED IN POWER GRIDS 

Many metals are used in power grids, with steel, aluminum, and copper used in particularly large volumes 

(Figure 7). Steel is often used for support structures such as transmission towers, aluminum for overhead lines 

between them, and copper for underground and submarine cables. Compared with copper, aluminum is lighter, 

but copper has higher electrical conductivity. As a result, aluminum tends to be used for overhead lines, where 

lightness is important, while copper tends to be used for underground and submarine cables, where weight is 

less of an issue. Grain-oriented electrical steel sheets8 and aluminum are used in transformers. 

 
4 Speed to Power through Accelerated Reconductoring and other Key Advanced Transmission Technology Upgrades 
5 Refers to resilience against natural disasters and cyberattacks, as well as the speed of recovery in the event of an outage. 
6 The seven companies are Google, Microsoft, Meta, Oracle, xAI, OpenAI, and Amazon Web Services. 
7 PCIs cover countries within the EU, while PMIs cover countries both inside and outside the EU. There are also differences in the 

eligibility conditions that projects must meet. 
8 Steel sheets with excellent magnetic properties in one direction, used to reduce losses during energy conversion between electrical 

and magnetic forms. 
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3-2．  DEMAND OUTLOOK  

Looking at demand for the main metals used in power grids, steel and aluminum each stand at approximately 

12 million tons as of 2025, while copper stands at approximately 6 million tons (Figure 8). Demand for all metals 

will increase by 2050. The growth rate of demand is highest for steel, at approximately 1.7 times, followed by 

copper at 1.5 times, and aluminum at 1.35 times. 

 

 

By region, China will maintain high demand for all metals (Figure 9). Regions where demand will grow 

significantly include Asia Pacific, India, the Middle East, and Africa. Demand in the US and Europe is smaller 

than in these regions. This is thought to be due to the large amount of existing infrastructure. 
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4．  KEY CHALLENGES AND OPPORTUNITIES 

Key challenges include lengthening lead times for permits and licenses, and tight copper supply-demand 

conditions. Measures to address the former are already being introduced, including rules that prioritize project 

readiness over application order and grid capacity auctions. These initiatives will eliminate speculative 

applications and accelerate grid development for projects with high feasibility. 

Regarding the latter, copper is expected to face a widening supply-demand gap compared with steel and 

aluminum (Figure 10), which could create challenges in terms of raw material procurement and costs. In Europe 

and the US, growth in copper-intensive underground and submarine cables could increase the risk of project 

delays and weaker profitability. On the other hand, a rise in copper prices could also create opportunities for 

mining companies and other businesses to improve revenue. 
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Although the challenges described above are evident in some cases, investment and metal demand related to 

power grids are expected to expand going forward. These trends present opportunities to improve revenue 

through entry into related businesses and the expansion of existing businesses. Companies will need to 

formulate strategies that also take into account policy trends in target regions and the regional characteristics 

of power grids. 
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