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Content



Green (eco-friendly) securities are those where the primary business is relatively 
beneficial to the environment. Green stocks are likely to be concentrated in areas 
such as alternative energy, pollution control, carbon abatement and recycling.

Red/Brown (eco-enemy) securities are harmful to the environment.

Grey (not eco-friendly and not eco-enemy) securities are not harmful but also not 
beneficial. 

Categorization is sometimes ambiguous. Even though the institutions have a 
different type of sector classification, the greatest problem is figuring out if the 
company's business activity is ('really') beneficial for the environment. 

Green, Grey & Red Securities



Contentious Grey Brown Green

Gas-fired power, 

bioenergy, 

hydropower, nuclear 

power 

Fossil fuels Solar, wind 

Energy efficiency 

without 

credentials/standards 

or from the 

perspective of fossil 

fuels or at risk of 

"rebound effect" 

Energy efficiency 

Agri-food  

Real estate 

Forestry 

Waste management Recycling, composting

Transport Electric and alternative mobility  

ICT 

Green, Grey & Red Securities

Source: Kepler Cheuvreux, CBI, FTSE, MSCI

SASB Industry Classification Crunchbase Classification Paper Terminology 

Renewable Resources, 

Alternative Energy & 

Infrastructure (Utilities and 

Waste Management). 

Battery, Biofuel, Biomass Energy, Clean 

Energy, CleanTech, Electric Vehicle, 

Electrical Distribution, Energy Efficiency, 

Energy Management, Energy Storage, 

Environmental Consulting, Environmental 

Engineering, Fuel Cell, Green Building, 

Green Consumer Goods, GreenTech, Paper 

Manufacturing, Pollution Control, Power 

Grid, Renewable Energy, Smart Building, 

Smart Home, Solar, Sustainability, Timber, 

Waste Management, Water, Water 

Purification, Water Transportation, Wind 

Energy, Wood Processing, Recycling 

Green 

Non-Renewable Resources Fossil Fuels, Fuel, Mineral, Mining 

Technology, Natural Resources, Oil and Gas, 

Precious Metals, Mining 

Brown 

Healthcare, Financials, 

Technology and 

Communications, 

Transportation, Services, 

Consumption, Infrastructure 

(Infrastructure and Real 

Estate). 

Software, Biotech, Healthcare, 

Telecommunications, Real Estate and other 

sectors excluding the ones above. 

Gray

Source: SASB, Research paper



1. Determine the factors that influence performance over time, 

before and after the EU financial crisis, which in our analysis pick as the break 

point the year 2009 (Nelson et al., 2012)

2. Study the macro factor exposure on Green, Grey and Red asset returns

3. Compare the performance of Green and Red assets

Research Objectives



Previous research (e.g. Gbenga Ibikunle, 2015; Yaşar Erdinç, 2018; Stephen Brammer,

2009; Guillermo Badía, 2018, etc.) focuses on the performance of the portfolios or 

funds which include Green and Red stocks or just Green or assets with different act 

of green process. 

This research contributes to closing a gap in the literature and seeks to find the 

relationship between Green and Red security returns and also study the macro 

factor exposure of the Green, Grey and Red securities.

Research Elaboration



• The stocks are from 28 Eurozone countries (with UK). 

• The sample period is 2000 – 2019 and the sub-period we are studying is divided into ex-

ante and ex-post 2009 Eurozone crisis (2000 – 2009 and 2010 – 2019).

• The source of the data is datastream and library of Keneth Fama French.

• The data set contains 1623 Grey, 125 Green and 258 Red stocks which are identified by 

renown institutions (and investment companies) as Kepler Cheuvreux, CBI, FTSE, MSCI and 

SASB (see Table 1). 

Data Sources



In the returns apply the winsorization method (at 99%), in which conversion on the data 

aims to limit the extreme values within the sample and to reduce the effect of possibly 

spurious outliers. 

The prices of the stocks are observed daily but aggregated to monthly frequency and the 

returns are in two forms: i) simple returns and ii) log-returns

The approximation (in the equation 1) happens in the case for the very small values in the 

returns. Most common is when the durations of the trade is for short holding period, then 

the following approximation ensures the value for the log-returns are close in value with 

raw returns.

𝑟𝑖,𝑡
𝑒′ = ln(1+ 𝑟𝑖,𝑡

𝑒 ) ≈ 𝑟𝑖,𝑡
𝑒 (eq. 1)

Data Transformation



The first type of aggregation in monthly data for simple returns is defined as:
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The second type of aggregation in monthly data for log-returns is defined as:

𝑟𝑖,𝑡
𝑗′
= 𝑟𝑡 𝑘 = 𝑟𝑡 + 𝑟𝑡−1 +⋯+ 𝑟𝑡−𝑘+1 = ln

𝑃𝑖,𝑡2
𝑃𝑖,𝑡1

∗
𝑃𝑖,𝑡3
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𝑃𝑖,𝑡2

+⋯+ ln(
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with 𝑃𝑖,𝑡 denote the stock price and the index (i) is the specific-stock and the other one is for the

period, which is noted 𝑡1 = the first day of the month, and 𝑡𝑘 = the last day of the month.

Data Transformation



Our methods are based on two approaches: 

1) the panel data model with random effect1, which take into consideration the individual class of 
securities heterogeneity (Cameron, 2009) and 

2) a combination of the time series model and continues with the cross-sectional model to capture 
the differentiation between the green and red assets. 

As we mentioned in the previous slide, we standardize the returns with the winsorization method. 
One reason we have extreme values is owning small, isolated illiquid securities in the market, that can 
cause aggressive movement in the securities returns within the financial market and with the effect of 
the financial crisis that made the effect  intense for these securities.

1Note: the factors are repeated observations for every security, and the securities are belonging in the 
similar activity sector with large number in the cross-section regression

Methodology



Below are illustrated the hybrid models from Fama-French (1993; 2015) and Carhart Model (1997)for 
every asset class:

𝑟𝑖,𝑡
𝑗

- 𝑟𝑓,𝑡 = 𝑎𝑖 + 𝑏1,𝑖
𝑗
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𝑗
𝑆𝑀𝐵𝑡 + 𝑏3,𝑖

𝑗
𝐻𝑀𝐿𝑡 + 𝑒𝑖,𝑡

𝑗
[1]
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𝑗
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𝑗
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𝑗
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𝑗
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𝑗
[3]

with i = 1, …, n securities, t =  1, …, T (1/2000 – 12/2019) and j = the asset class (Green, Grey or Red) 
The first 3 models are estimated by panel data with random effect.

Where: 

MKTRF = 𝑟𝑚,𝑡 - 𝑟𝑓,𝑡 ; SMB = return spread of small minus large stocks; HML = return spread of cheap 
minus expensive stocks; MOM = monthly momentum; RMW = Robust Minus Weak; 
CMA = conservative minus aggressive

Model Specification I



The 4th model construct from two-step approach (extension from Fama and MacBeth, 1973): 

1st Step: 

For each asset (i) estimate the alphas with FFM and CM in a time series (TS) regression 

2nd Step: 

I used the alpha as a dependent variable in a cross-sectional (CS) regression with the Green dummy:

𝑎𝑖 = 𝑐+𝑏1𝐷𝑖 + 𝑢𝑖 , with 𝐷𝑖 = ቊ
1, 𝑖 = 𝐺𝑟𝑒𝑒𝑛 𝑎𝑠𝑠𝑒𝑡
0, 𝑖 = 𝑅𝑒𝑑 / 𝐵𝑟𝑜𝑤𝑛 𝑎𝑠𝑠𝑒𝑡

[4]

In order to implement the second regression, first, we perform the time-series regressions for each 
individual asset without the Green dummy variable . We then take the first step alphas from this set 
of time series regressions and perform cross-sectional regressions of these cross-sectional alphas 
on the dummy, for each time period individually. This gives the exposure of the Green factor return 
and is estimated by 𝑏1.

Model Specification II



Empirical Results and Findings

Table 1 Table 2



Empirical Results and Findings

The tables 1-3 show the alpha and beta value of the MktRf, SMB, HML, MOM, RMW and CMA factor from the random effect regression (after Winsorization). The global factors are collected from 

the Kenneth R. French data library. Additionally, the results report both dependent variables that are the simple returns and the log returns. We denote the models 1, 2 and 3; the 3 Factor-Fama

and French Model, 4 Factor Carhart Model and 5 Factor Fama-French Model, respectively. The table reports the results from equation [1] till [3]. The last 3 columns are the R squared for within, 

between and overall. Numbers in bold are significantly greater than zero with 95% confidence. The results are expressed as percentages (%) and round on 4th decimal.

Table 3



Empirical Results and Findings

Table 4

The first two rows describe the method which is the time series regression (TS) for every entity (asset returns), and therefore we specified the model and the 
period (monthly freq.). The last row is the factor exposure from the cross-sectional (CS) regression, the alphas with the dummy variable. The alpha is the risk-
adjusted abnormal return relative to the applied proxies from FFM and CM. We denote as 3F-FFM – 3 Factor Fama French Model; 4F-CM – 4 Factor Carhart 
Model; 5F-FFM – 5 Factor Fama French Model and using the Kenneth R. French data library. The table reports the results from equation [7]. Additionally, we 
note beside the number with the star the significant level (*, ** and *** is corresponding to statistical significance at 10 %, 5 % and 1 % levels, respectively). 



This research examines the risk sensitivities of EU Green, Grey and Red securities and the performance of 
Green vis-à-vis Red securities over time. 

As mentioned before, a Red asset return is an implicit return associated with the equity returns of environmentally-
unfriendly companies and conversely, a Green asset return is an implicit return associated with environmentally-
friendly equities.

1. These findings underscore the intuition that Green, Red and Grey returns are influenced by various other 
economic and political factors, not properly captured by the standard equity index and the rest of the factors from 
FFM and CM (see results from Tables 1-3). 

2. Every asset class underperforms compared to the market index benchmark and the exposure on the 
rest of the factors (or ‘anomalies’), that is showing promising results for explaining the risk-adjusted 
returns.

3. The Red securities are overperforming the Green securities. That implies in practice, investors can enhance their 
exposure to eco-enemy investments with sustaining a gain in risk-adjusted returns (Ito, 2013).

Conclusion



Our research identifies a different investment process on the way of building a portfolio, implementing strategies, and 
measuring the performance among our asset classes. As we mentioned, we use a special classification standard that 
has a detailed classification including the three distinct groups the Green, Red, and Grey. The group of factors, explore 
the strategies for portfolio construction. This research gives insight on:

1. investment strategies that have less exposure to green securities (or differentiate their strategies e.g. with short 
positions for Green and long positions for Red).

2. investors/firms understand the risk exposure on the green, grey and red securities

3. portfolio management and allocation of the Green & Red assets

4. Manage risk-return

Applications  



All studies have limitations which should restudy because that may influence outcomes and conclusions 
from our research.

• Observe strong correlation between the market factor and the risk factors (the ‘anomalies’ factor called 
also as systemic factors which are affected from the market)

• In our analysis the relationships hold between security returns and risk factors that had been observed in 
the past could not be expected to continue to hold in the future (covid 19 situation).

• The results from the first subperiod is different from the second subperiod that shows it is possible for a 
misleading outcome and a mispricing story by the market for the later years. (the economic environment)  

• The results are based on stocks within the European markets and are affected by the EU policies

• In our models, we require a liquid market, which is reflected in the securities' returns. However, in some 
rare cases, we have access to illiquid securities on which we applied the transformation method for 
revealing the impact of the factors. 

Despite the limitations of this study, the findings of this research demand attention.

Limitations  



• This research can be extended in two dimensions, time and geographic.

• Furthermore, we can link new explanatory factors in the model that will enhance the explanation of the 

performance and the differences in the factor structure of the Green, Grey and Red securities:

1. Environmental, Social, Government (ESG) (Kelly van Heijningen, 2019) scores or Social Responsible Investing 

(SRI) (Mollet, Janick Christian et al., 2014; Stewart Jones et al., 2008) or Corporate Social Responsibility (CSR)

(Benjamin Hübel et al., 2018; Kais Bouslah et al., 2012; MEIR STATMAN et al., 2016) ratings in Green and Red 

stocks. Another research paper construct a specific factor, the greenness factor (Alessi Lucia,2019):                                                        

Gi,y = ESG i,y

𝑆𝑎𝑙𝑒𝑠𝑖,𝑦

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖,𝑦

2. Additionally, we can use the factors of the quality (QLY) (Asness et al., 2013) and liquidity (LIQ) (Pastor & 

Stambaugh, 2003) in our models.

3. Semi-factor structure in Green, Red and Grey securities (Gregory Connor et al., 2019)

All these factors can get additional exposure beta beyond our models and a combination of signals (factors) may 
sharpen the view of the performance and factor exposure.
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