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Motivation

The gap between demand for infrastructure and the provision of capital:

• Infrastructure needs far exceed the resources that countries can hope to raise in a fiscally responsible 
and macroeconomically sustainable way (IMF 2020).

• Basic infrastructure owned by governments has aged dramatically (Bennett et al., 2020).

• World Bank: $15 trillion gap between global need and projected infrastructure investment to 2040.

• Calls for recourse to private capital in infrastructure (G20 Global Infrastructure Initiative, 2017).

Pension funds and other institutional investors have committed more capital to infrastructure:

• Limited Partners: CalSTRS is doubling its allocation to infrastructure from 2% to 4% of its $250 
billion;  Norwegian SWF will start investing 2% ($20 billion) in unlisted renewable energy.

• General Partners: Global Infrastructure Partners IV with $22 billion and life span of 10 years (plus 
separate accounts); Brookfield Infrastructure Fund IV with $20 billion and life span of 12 years.

• We estimate AUM by closed infrastructure funds in 2019 have increased 8.5x since 2008.

The economic implications of changing ownership of infrastructure can be large.
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Outline

1. Andonov, Kraussl, and Rauh (2021): Institutional investors and infrastructure investing.

• The growth of infrastructure as an asset class.

• How do institutional investors invest in infrastructure?

2. Andonov and Rauh (2025): The shifting finance of electricity generation.

• Which channels drive the shifting ownership? Creating, selling, or decommissioning?

• Which economic factors facilitate creation and ownership changes?

3. Andonov and Rauh (2025): Economic implications of institutional investments in electricity.

• Operating efficiency and operating intensity.

• Contractual terms and electricity pricing.
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Infrastructure Asset Class in Institutional Portfolios

• CEM data: International sample of pension funds and other investors (Andonov, 2022).

• Broad trend in increased allocation to alternative assets, but infrastructure is a newer asset class.
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Rapid Growth of Private Equity Funds in Infrastructure

The growth is driven primarily by more 
commitments from public investors:

• Public investors: public pension funds, 
government agencies, and sovereign 
wealth funds.

• Public investors account for 57% of 
investor-deal observations in 2019 vs 37% 
in 2008.

• Their relative importance increased 
further as their share in recent 
commitments is >60%.

The outcome of privatization in many 
cases is that the assets are (indirectly) 
owned by other governmental entities or 
another government.
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Main Industries and Assets in Infrastructure (Preqin Data)

Traditional energy (17.8% assets): 

Coal, natural gas and nuclear power 
plants, natural resources pipelines, 

refineries and storage facilities.
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Renewable energy (43.1% assets): 

Wind, solar, hydro, biomass, and 
geothermal power generation facilities.

Transportation (15.2% assets): 

Toll roads, parking lots, tunnels, 
bridges, railroads and rolling stocks, 

airports, and seaports. 

Social (13.9% assets): 

Hospitals, senior homes, student 
accommodation, prisons, defense 

accommodation, and police stations.

Utilities (5.5% assets): 

Water and sewage treatment plants, 
water and power distribution, sewage 
networks, and waste management.

Telecom (4.5% assets): 

Mobile phone, landline phone, wireless, 
internet, cable television, and satellite 

networks.
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Data - U.S. Power Plants
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All U.S. power plants reporting to the Energy Information Administration over 2005–2020 period:
• EIA Form 860 and Form 923 data on plant characteristics and net electricity generation
• Ownership data: Regulatory announcements, Preqin, S&P Global, and newswire articles

Ownership categories: 
• U.S. investor-owned utilities (IOUs): traditional utilities and independent power producers
• New entrants: private equity, institutional investors (mostly Canadian and Dutch pension funds) and 

foreign publicly listed corporations
• Other traditional owners: government, cooperatives, and industrial corporations



The Shifting Finance of Electricity Generation
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Incumbent domestic 
investor-owned utilities 
(IOUs):

• Their share of electricity 
generation declined from 
70% in 2005 to 54% in 2020.

New entrants – private 
equity (PE), institutional 
investors, and foreign listed 
corporations:

• Their joint share increased 
from 7% to 24%.

• Jointly own 58% of wind, 
47% of solar, and 34% of 
natural gas electricity 
production.



Ownership and Electricity Generation by Fuel Type
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Channel 1: Creating New Greenfield Power Plants
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Channel 1: Creating New Greenfield Power Plants
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Channel 2: Selling Existing Plants (vs. Decommissioning)
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Competing risks model with 
two exit causes:
• For each power plant i owned 

by domestic IOUs, we observe 
the time to exit ti and the 
exiting cause c, where c1 is 
selling and c2 is 
decommissioning 

Leakage concerns (e.g., 
Benthem et al., 2022; Bolton and 
Kacperczyk, 2022; Duchin, Gao, 
and Xu, 2024)

Two proxies for leakage: 
• Older plants
• Coal plants



Channel 3: Decommissioning Power Plants
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Domestic IOUs are more likely 
to decommission plants than 
institutional investors and 
foreign corporations:

• No difference with PE

• Foreign corps: would need to 
double the number of retired 
plants to reach the rate of 
Domestic IOUs and PE (23 
additional plants over the entire 
period; 1.43 plants per year)

• Institutional investors (pension 
funds) directly: no creation, no 
decommissioning; look for stable 
assets



Creation Channel and Market Deregulation
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Implications of Market Deregulation for Plant Ownership
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Measures of Operating Performance
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Operating Intensity – Capacity Factor: 

• The ratio of net electricity generation to monthly capacity (the maximum potential output).

• Could be an alternative channel for changing the generation composition without ownership changes.

• Operating a plant less intensively is not necessarily a sign of weaker performance.

• Higher intensity could be an alternative form of leakage.

Operating Efficiency – Heat Rate: 

• The ratio of fuel consumption in millions of Btu to electricity generation in MWh.

• Available for fossil fuel and nuclear plants.

• Lower values imply lower fuel consumption and higher efficiency.

• Lower heat rate automatically implies reduced carbon emissions and pollution.



Operating Performance: IOUs Plants Are Less Efficient
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Operating Performance: Stacked DID with Sold Plants

Andonov – Pension Funds and Infrastructure Investments 20

Treated sample: All power plants sold by domestic IOUs to new entrants

Matched control sample: Never-treated plants that are always owned-and-operated by domestic IOUs

• Matching plants owned by domestic IOUs and new entrants based on prime mover technology, main fuel 
type, year-month, and age (creation year); plus nearest neighbor on capacity



Two Main Products that Power Plants Sell
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Capacity sales: 

• Used in some wholesale markets to pay power plants for being available to meet predicted demand

• Cover the fixed costs of building and maintaining power plants

• Ensure having sufficient capacity in the future

• Do not represent a commitment to produce electricity

Electricity sales: 

• Contract length: short (<1 year) vs. long term

• Increment pricing terms: short, medium, and long increments

• Peaking terms: full-period, peak, and off-peak sales

Data: Federal Energy Regulatory Commission (FERC) Electric Quarterly Reports (EQR)
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Differences in Contractual Terms of Electricity Sales Relative to IOUs

Private Equity Institutional Investors Foreign Corporations

Contractual Terms of Electricity Sales
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Private equity and foreign corporations: Short duration, short increments, and peak period sales
Institutional investors: Long duration, long increments, and full period sales; stable cash flows



Pricing of Electricity Sales
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Private equity sells electricity for $4.36 or $2.59 higher average price per MWh than DLCs

Flexible choices which plants to operate in a given state-month situation drive part of the higher prices



Conclusion and Implications

1. Pension funds have significantly increased their exposure to infrastructure assets.

• Most of their investments are in private markets, organized through private equity funds.

• Changing ownership structure of infrastructure, especially electricity generating assets.

2. Which channels drive the shifting ownership? Creating, selling, or decommissioning?

• Listed IOUs are less likely to create new plants, PE funds raising money from PFs are more likely.

• Sales channel has limited effects on the composition of technologies, limited evidence of leakage.

• Deregulated electricity markets attract PE and pension capital, facilitate creation.

3. What are the implications for operating performance, contracting, and pricing?

• No differences in operating intensity, but power plants of new entrants are 5% more efficient.

• PE establishes shorter flexible contracts and sells electricity for $2.59 higher price per MWh.

4. The impacts of new ownership types on consumers are yet to be determined:

• Implications for grid stability? 

• Implications for contractual terms and pricing of electricity sales in retail markets? 
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