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1. Summary

In the May’s Special Report 01: The Emerging Importance 
of Carbon Emission-Intensities and Scope 3 (Supply 
Chain) Emissions in Equity Returns ET Index Research 
demonstrated that a long carbon-efficient stocks short 
carbon-intensive stocks strategy generated statistically 
significant outperformance. In the following analysis ET 
Index Research investigates whether there is actually a 
systemic carbon risk factor now driving equity returns, 
in addition to the already known and accepted Market, 
Value, Size and Momentum factors. There is strong 
evidence for a carbon risk factor and it is labelled EMI 
(for ‘Efficient minus Intensive’). The EMI factor is found 
to attract a positive risk premium and to be uncorrelated 
with the other known risk factors. 

2. Construction of the Carbon Risk Factor (EMI)

In the following standard risk factors were controlled for: 
market excess return (MRF, ‘Market minus risk-free rate’), 
size (SMB, ‘Small minus Big’), value (HML, ‘High-value 
minus Low-Value’) and momentum (WML, ‘Winners minus 
Losers’) factors. The factor time series were downloaded 
from Prof. Kenneth French’s website (http://mba.tuck.
dartmouth.edu/pages/faculty/ken.french/data_library.
html). The factors downloaded were the Fama-French 
Global Factors from the Developed Market Factors and 
Returns section of Prof. French’s website.

The weekly return data used in the previous special 
report was converted to monthly returns in order to be 
comparable to the Fama-French factors.

In this report only Scope 1&2&3 intensities were used as 
this is ET Index’s primary definition of intensity. Results 
using just Scope 3 or just Scopes 1&2 were similar in 
nature to the results reported in the previous special 
report, in that both results show outperformance of 
carbon-efficient stocks. However the results are not 

significantly different enough from the Scope 1&2&3 
results to warrant reporting the key results below for a 
definition of intensity other than the one ET Index uses 
in practice.

ET Index Research calls the carbon risk factor the carbon 
Efficient-Minus-Intensive, or ‘EMI’ factor.  The EMI factor 
was calculated in a similar way to the Fama-French 
procedure used for the construction of SMB and HML 
factors was replicated, by sorting stocks into two market 
cap and three carbon emissions-intensity groups at the 
end of each month. Big stocks are those in the top 90% 
of market cap, and small stocks are those in the bottom 
10%. The carbon emissions-intensity breakpoints were 
the 33rd and 67th percentiles of carbon emissions-
intensity. The returns on the individual group portfolios 
were value weighted, and then combined according to 
the following formula to calculate the EMI:

EMI = ½*(Small Low-Intensity + Big Low-Intensity) – 
½*(Small High-Intensity + Big High-Intensity).

To demonstrate the behaviour of the EMI factor, its 
cumulative sum over time is displayed in Figure 1 overleaf.

Additionally, to allow the results to be cross-checked, 
versions of the Fama-French factors were constructed 
based on ET Index’s return data resulting in ET MRF, ET 
SMB, and ET HML factors.

Carbon Risk Factor (EMI)
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3. Correlations between known risk factors and the 
carbon risk factor

Having calculated the carbon risk factor EMI, the 
correlations to the other known risk factors were 
investigated. These correlations are reported in Table 
2. As shown in the table the correlations of EMI to the 
established risk factors are all quite low. In addition, 
the correlations between EMI and the Fama-French 
factors are quite similar to the correlations between 
EMI and the ET-versions of the Fama-French factors.

Fig. 1 Cumulative Carbon Factor (EMI) Returns from January 2009 to March 2015.

Carbon Intensities & Scope 3

Furthermore, regressions (not reported here) of EMI 
on the other known risk factors, and of the other risk 
factors on MRF and EMI, confirm that there is no 
highly significant relationship between EMI and the 
other risk factors.

A: Correlations of EMI to the Fama-French factors

MRF (Market) SMB   (Size) HML (Value) WML (Momentum

EMI 21.4% -11.8% 8.1% -8.9%

B: Correlations of EMI to the ET Index-versions of the Fama-French factors

ET MRF (Market) ET SMB (Size) ET HML (Value)

EMI 20.7% -13.3% 17.0%

Table 1 Correlations of the carbon risk factor (EMI) to common risk factors.
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4. Using the Cross-Section to Estimate the excess 
return of the Carbon Risk Factor

In this section the results of the tests for whether carbon 
risk is priced in the cross-section of equity returns are 
displayed. If a risk factor is priced in equity returns, the 
excess return generated by exposure to that factor 
is compensation for a source of non-diversifiable risk 
that an investment in certain stocks is, explicitly or 
implicitly, taking. Whether or not carbon risk is priced 
in equity returns is thus a key question to answer in 
order to understand the nature of the positive returns 
that have already been demonstrated in a long carbon-
efficient short carbon-intensive strategy. If carbon risk 
is priced then this suggests that the returns on this 
strategy are systemic in nature. 

ET Index Research conducted a cross-sectional Fama-
Macbeth regression using two possible sets of risk 
factors:

1.	 EMI, MRF, SMB, HML and WML

2.	 EMI, ET MRF, ET SMB, ET HML and WML

The results are reported with t-statistics calculated 
based on both GLS and WLS estimators, and 
incorporate Shanken (1992)’s asymptotic correction. 
These results are reported in Table 2 overleaf.

Note that the low t-statistics across all the factors are 
typical of such estimates in other studies in the asset 
pricing literature. In general, the statistical significance 
of the results would improve with a longer period of 
data. Note also that the relatively strong negative market 
of price of risk on the Value factor is in line with the 
negative performance of this factor of our data time 
period (as independently evidenced, for example, by 
the underperformance of the MSCI Value Factor Index 
from 2009-2015).

Carbon Intensities & Scope 3

Of all the risk factors the estimated market price of 
risk for carbon risk is the most positive and statistically 
significant. This is taken to be a strong indication that 
carbon risk is indeed a systemic risk factor in the 
equity market.

5. Emergence of the Carbon Efficiency Risk Premium 
or the Disappearance of the Fossil-Fuel Risk 
Premium?

The results show that over the last 6 years there has 
been a strong, positive return associated with the 
carbon risk factor EMI. If a risk factor is priced by the 
market, the excess return generated by exposure to 
that factor is generally interpreted as compensation 
for a source of non-diversifiable risk that investors with 
exposures to this factor are taking.

Thus, there are two specific interpretations of the 
excess return associated with EMI that are “two sides 
of the same coin”. These interpretations are:

•	 Investments in carbon-efficient processes and 
technologies must now be made across the economy 
as a whole, and thus the risks associated with these 
investments are systemic and non-diversifiable and 
are compensated by a risk premium.

•	 Investments in fossil-fuel technology were 
crucial to the development of the global economy 
over the past century and beyond, and thus the risk 
associated with these investments were systemic and 
were compensated by a risk premium. As alternative 
energy technologies have recently become economically 
competitive, fossil-fuel investments no longer attract the 
same risk premium as before and thus the associated 
correction to asset prices has generated what looks 
like a risk premium for carbon-efficient investments.

Either way, the data examined in this report and 
economic intuition, suggest that carbon-efficient 
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stocks will be the winners of tomorrow, while carbon-
intensive stocks will be the laggards. Additionally, it 
should be noted that the push towards a low-carbon 
economy is being driven by both global leaders and 
ordinary citizens, and it is growing in momentum. This 
drive towards a low-carbon economy will be further 
supported by the engagement efforts of ET Index. 
Thus, as ever more ambitious targets are set, and as 
more and more affordable carbon-efficient technologies 
are developed, the positive returns associated with a 
long carbon-efficient short carbon-intensive strategy 
are likely to continue and to grow robustly.

Carbon Intensities & Scope 3

Panel A: Factor Set 1 – EMI and the Fama-French factors

GLS WLS

Intercept 0.01 (5.73) 0.01 (5.74)

EMI (Carbon Risk) 0.33 (1.14) 0.38 (1.34)

MRF (Market) -0.05 (-0.08) 0.07 (0.11)

SMB (Size) 0.04 (0.18) 0.09 (0.46)

HML (Value) -0.35 (-1.2) -0.33 (-1.21)

WML (Momentum) 0.08 (0.16) -0.20 (-0.38)

Panel B: Factor Set 2 – EMI and the ET Fama-French factors

Intercept 0.01 (6.18) 0.01 (6.01)

EMI (Carbon Risk) 0.30 (1.03) 0.37 (1.25)

ET MRF (Market) 0.07 (0.10) 0.26 (0.39)

ET SMB (Size) 0.15 (0.32) 0.30 (0.64)

ET HML (Value) -0.62 (-0.98) -0.42 (-0.67)

WML (Momentum) -0.07 (-0.15) -0.23 (-0.46)

Table 2 The cross-section of equity returns and carbon risk


