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The Pricing of Green 
Infrastructure
Realised vs. expected financial 
performance of green power 
infrastructure investment, 2010 -2021



Research question

Åϥt is often argued in the marketing of ɄgreenɅ products that more 
sustainable investments should coincide with better financial 
performance. 

ÅThis opens two questions:

1. Is there empirical evidence of superior performance by more 
sustainable or greener investments? 

2. If so, what might explain such outperformance, and can it be 
expected to persist in the future? Alternatively, is it the result of 
an identifiable transition in investor preferences resulting in a 
positive shift in asset prices (higher realised returns) but not in 
higher expected returns?
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The Performance of Green 
Power Infrastructure
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10 years of realised returns



The Performance of Green Power Infrastructure

ÅGreen power infrastructure? LetɅs consider wind and solar power 
projects only Ą the greenest type of power infrastructure (zero or 
negative GHG emissions)

ÅWind and solar investments: project financed investments, often 
contracted or with very predictable revenues, finite life, fixed capacity 
over the investment horizon Ą resemble a bond (with risky coupons)

ÅOut -performance for bond -like assets with limited upside can only 
come from higher demand (capital gains) implying a lower yield 
(expected returns) and, ultimately, lower performance once excess 
demand dries up.
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Green infrastructure performance
infraGreen index from infraMetrics ®

ÅTracks the market performance of 100 unlisted wind and solar power 
projects worldwide. USD15bn of market capitalization of equity.

ÅCore infrastructure is a natural benchmark for such low -risk 
investments
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Descriptive Statistics, monthly local currency returns (2010 -2021)

5% renewables

17% renewables

Bull market Sharpe ratio

Positive skewness



ÅGreen infrastructure outperforms the market, including Core infrastructure

ÅUntil 2019, infraGreen index also outperformed the Global infra100 Core+ index
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Risk-adjusted return profile 2011 -2021: 

Ą Green infra has higher annualised returns than Core infrastructure 

Ą Green infra had lower volatility than Core+ infrastructure.
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Green vs. Brown
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Rough shades of green 



Green vs. Brown

ÅBrown power infrastructure? Ą Coal and gas power projects
ÅPositive net GHG emissions contributor. Conventional power is the first 

contributor to total energy -related emissions (IEA, 2021)

ÅAlways carbon positive i.e., always less greenthan wind and solar power 
projects

ÅWind+Solar Power vs. Coal+Gas Power is a good proxy of Green
vs. Brown
ÅGreen = infraGreen index

ÅBrown = a global portfolio of c.80 investments in conventional coal - and 
gas-fired power plants representing USD26bn of market value from the 
infraMetrics database.
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Green vs. Brown
ÅOverall, in 2011 -2021, realised returns in the brown segment are been higher than in 

the green one, but before 2016, the reverse was true.

ÅSince 2016 the average monthly returns in the green segment have been lower than 
those of the brown segment.
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Descriptive Statistics, monthly local currency returns ɀGreen vs Brown

Source: infraMetrics 2022
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ÅCumulatively, brown power portfolio outperforms green power by a cumulative 138bp

ÅɎbut green power outperformed or matched brown power between 2012 and 2015 and 
between 2017 and 2019. Since 2019 the cumulative performance of green power has 
fallen below that of the brown power

Green vs. Brown



ÅA significant part of the performance of green infrastructure come from capital gains . 

ÅBrown power has produced higher cash returns.
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Green vs. Brown

Source: infraMetrics 2022

Descriptive Statistics, monthly local currency returns ɀCapital vs, Income Returns (2010 -2021)



Green minus Brown
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Expected green returns



Green minus Brown

ÅAsset pricing research uses factor mimicking portfolios to find proxies of rewarded 
risk factors i.e., risk factors that are priced by the market and embody expected 
(factor) returns at time t.

ÅIn practice, researchers build a long -short portfolio for the factor of interest to get a 
factor return ( ‗) and regress the factor returns against the index of interest to find its 
beta (‍). For example: 

‗ ὶ ὶ

ÅIf the factor in question is present in asset prices, the returns of the factor mimicking 
portfolio ( ‗) or risk premia should partly explain the (variance of) expected 
returns (with a statistically significant ‍).
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Green minus Brown

ÅUnlisted infrastructure equity returns are well -explained by a series of factors, such 
as size, leverage, profit and investment (see Blanc-Brude et al, 2021)

ὶȟ ‍ȟȟ ‗

ÅIt is possible that differences in expected performance between green and brown 
assets are explained by differences in factor exposures or ‍ȟ.

ÅIf not, another factor or effect may be at play.
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Factor return or 
premia

Factor exposure 
or beta



Green minus Brown

ÅWe build a new green factor investment 
for investments in power using their 
relative levels of greenness: green minus
brown (GMB)

‗ ὶ ὶ

ÅIn our case, high green minus low green 
(brown) ~ wind+solar minus coal+gas

ÅIf greennessis priced in expected returns 
it should be picked up by the GMB factor

ÅOther factor returns are computed using 
the usual high -minus -low sorted 
portfolios.

ÅGMB has a negative sign but only after 
2015.
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Green minus Brown

After 2015, the GMB portfolio has mostly negative returns, 
indicating that brown power exhibits higher realised excess returns.

Before 2015, the GMB portfolio delivers 
Positive returns.



Green minus Brown
ÅFactor exposures are different

between green and brown power 
portfolios

ÅGreen assets are smaller, more 
leveraged, more profitable, more capex 
intensive than brown power assets.

ÅBrown assets are closer to the market 
index (infra300) in terms of factor 
exposures.

ÅThese differences are largely stable 
over time.
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Size: total assets. Leverage: senior debt/total assets. Profits: RoAbefore 
tax. Investment: capex /total assets.  Source: infraMetrics 2022



Green minus Brown

ÅThe GMB portfolio is regressed against standard 
rewarded risk factors found in unlisted 
infrastructure

ÅThe variance of GMB is partly explained by 
movements in other factor returns...

Å..controlling for these effects, GMB retains a 
significant and negative intercept (alpha) 

ÅGMB returns cannot be fully explained in terms of 
the traditional factors. 

ÅIs it a new factor?
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GMB Portfolio Regression



Green factor or green 
demand?
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From expected to realised returns 
(and back again)



We have found so far:

ÅRealised green infra returns have been higher than brown infrastructure during some 
periods (2012 -15, 2018-20)

ÅA Ʉgreen factorɅ mimicking portfolio or GMB exhibits negative expected returns.

ÅWhen controlling for other factor effects there remains a negative `alphaɅ 

ĄGreen expected returns are lower than brown expected returns but realised green 
returns have been comparable if not higher in some periods.

ĄLike bonds perform when yields compress, Green infra performance is consistent 
with a shift in the cost of capital.
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Green factor or green demand?



Green factor or green demand?
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There is a a significant and increasing spread between the weighted average cost of 
capital of the green and brown portfolios. (source: infraMetrics ®)


