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Abstract 

 

Socially responsible investment (SRI) has grown significantly in the last ten years. 

Many international organizations have become increasingly involved in the movement 

towards SRI. The move towards SRI investing is being driven by institutions such as the 

United Nations Principles for Responsible Investing whose membership of financial 

institutions, including asset owners and institutional investors, holds assets totalling 

US$13 trillion. This growth was promoted further by the 2006 launch of the Principles 

for Responsible Investment (PRI), with an agreement by leading pension funds, asset 

managers and consultants to develop new strategies to embed environmental, social and 

governance issues (ESG-issues). The tremendous growth has caught the attention of 

investors and fund managers that are seeking alternative assets and markets to improve 

their portfolio performance. There are claims, based on recent evidence, that SRI can 

provide investors’ portfolios with better returns. The thesis aims to investigate this 

claim. 

 

The thesis examines the effect of diversifying into SRI in terms of risks and returns 

from the perspective of an Australian investor, on the performance of a portfolio 

consisting of stocks and bonds. In examining this aim, the thesis first identifies and 

evaluates the performance of the optimal SRI portfolio which consists of Australian and 

international SRI assets. Subsequently, the thesis constructs an optimal portfolio 

consisting of stocks, bonds and SRI based on the identified SRI portfolio, whose 

performance is then examined. In pursuit of the objective, the thesis conducts three 

interconnected studies. Firstly, an analysis of the inter-linkages between the Australian 

and other SRI markets worldwide. Secondly, an examination of the impact of 

international diversification on the performance of SRI portfolios based on an 

Australian perspective. Thirdly, an investigation of the impact of diversification into 

SRI assets on the performance of a portfolio of stocks and bonds. 

 

The thesis is guided by modern portfolio theory (MPT), which emphasizes the fact that 

diversification is critical for minimization of the exposure to risk. Diversification is a 

core value in successfully investing generally and this is no different for SRI. The 

importance of diversifying a portfolio’s asset allocation is critical in effectively 

managing portfolio risk. The types of assets, such as stocks and bonds, included into the 

portfolio, will determine how the overall net worth is impacted by the changes in 
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different market conditions. The effective way to manage a portfolio is to diversify 

across various markets and assets that do not react to market changes in the same 

manner. The less correlated these markets and assets are, the higher the benefits for 

investment. The same principle holds true for a SRI portfolio. 

 

The thesis applies a variety of portfolio models that are estimated with the use of 

recently developed advanced econometric methods. In pursuit of its first study, the 

thesis estimates using the Dynamic Conditional Correlation (DCC) and the Markov 

Switching (MS) models. The DCC model provides the necessary relationship between 

markets to determine whether diversification is beneficial, and the MS model allows for 

market cycles that are endogenously identified by the model. For the second and third 

studies, the thesis uses alternative portfolio models, taking into account non-normalities 

in returns and downside risk. 

 

The results of the first study have employed the use of the DCC and MS models. The 

Schwarz information criteria (SIC) are used to determine the model specifications. The 

SIC has suggested the use of DCC (1,1) specifications and MS model with 2 regimes 

and 1 lag. Both of these models have successfully captured the financial distress periods 

in the events and hence provide a more robust analysis. The DCC model shows the 

time-varying correlation, and the results suggested that there is evidence that volatilities 

from one SRI markets do spillover to other markets. The MS model has characterized 

SRI markets by 2 market conditions, (i) the “bad” market conditions or the volatile 

regime, and (ii) the “good” market conditions or the stable regime. In the volatile 

regime, returns are low and risks are high, while the stable regime is the opposite. The 

optimal rankings of SRI markets have suggested that Denmark is the top performing 

SRI market. 

 

The results from the second and third studies revealed that SRI markets have benefits 

for diversification into the portfolio of stocks and bonds. The impact of including SRI 

markets into the stocks and bonds portfolio has improved its performance in some cases, 

but the improvements in returns have brought a higher risk to the portfolio. These 

results have indicated that the risk and returns of SRI markets have improved the 

risk-adjusted performance of the stocks and bonds portfolio over the period from 1994 

to 2009. The Australian stock and bond markets have shown recovery from the financial 

crisis of late 2009, with both markets showing significant growth.  



 iii

 

Through the rigorous exploration of the three interconnected issues stated, the thesis 

contributes to the further understanding of socially responsible investment and its 

impact on an investor’s portfolio consisting of stocks and bonds, and investigates the 

performance in terms of risk and returns. The results of the thesis contribute to the 

literature by providing new evidence on the diversification benefits of SRI, and these 

findings would be of use to investors and socially responsible investment industry 

participants, including fund managers, trustees, financial planners, policy makers and 

large financial institutions. 
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Chapter 1: 

Introduction 

 

1.1 Introduction 

 

During the last ten years, there has been a continued growth in socially responsible 

investment (SRI). International financial organizations and associations such as the 

United Nations Environment Program Finance Initiative (UNEP FI), United Nations 

Principles for Responsible Investment (UN PRI), the World Council for Sustainable 

Development, and Social Investment Forum, as well as the Copenhagen Climate 

Change Conference in 2009 have become increasingly involved in the movement 

towards SRI. These organizations have implemented initiatives and given much support 

to their growth, which has led to world wide acceptance of SRI. SRI, also known as 

social, or ethical funds, are based on a set of criteria, enabling investors to consider the 

environment, social consequences and governance aspects of a company’s operations to 

be as significant as the profits the company enjoys. 

 

At a global level, the move towards SRI investing is being driven by institutions such as 

the UN PRI whose membership of financial institutions, including asset owners and 

institutional investors, holds assets totalling US$13 trillion (Social Investment Forum, 

2005). While still small compared to conventional portfolios, the number of portfolios 

committed to ethical investment, has grown greatly during the past ten years. This 

growth was promoted further by the 2006 launch of the Principles for Responsible 

Investment (PRI), with an agreement by leading pension funds, asset managers and 

consultants to develop new strategies to embed environmental, social and governance 

issues (ESG-issues). In principle, major global financial institutions have become 

involved in the promotion of socially responsible lending and investing, leading to 

business sustainability.  

 

Within the Asian region, the Australian financial market is the largest market with the 

fourth largest offshore-managed funds industry in the world. Its assets under 

management amount to A$1.4 trillion, and this is mainly from superannuation (AFSA, 

2009). Investors and financial professionals have shown much interest in the SRI 

market in Australia, and this has been driving its growth, making the country one of the 
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world’s leaders in terms of SRI policy initiatives. As an example, between 2000 and 

2006, SRI managed portfolios grew from A$325 million to A$11.98 billion, 

representing an enormous increase of 3,587%, according to a report prepared by 

Corporate Monitor (2006) for the Ethical Investment Association of Australia. The UN 

PRI and UNEP FI, have a number of Australian funds as signatories to their charter, 

which is aimed at the promotion of socially responsible investment of the funds they 

manage.  

 

Within the context of financial analysis, SRI investments apply various tactics to 

evaluate their impact. The European Social Fund will invest 10% of the European 

Union’s entire budget to promote environmental awareness and social cohesion 

(European Social Funds, 2010). This powerful endorsement has led to tremendous 

growth in SRI investment during the last decade. The growing awareness of SRI has 

raised concerns regarding the most appropriate ways to implement SRI into pension and 

mutual funds investment options (see for example, Mallin et al., 2005; Juravle and 

Lewis, 2008; Minor, 2007). In Europe, more than 14.2% of the assets under 

management had endorsed an SRI strategy (EuroSIF, 2008), and these range from an 

integrative approach for all investments to a policy of exclusions for those companies 

not complying with morally or ethically acceptable guidelines.  

 

In the United Kingdom (UK), British pension funds have gained ground in integrating 

social objectives into their investment policies. This has been prompted by the National 

Association of Pension Funds (NAPF), the British Association of Pension Funds, 

leading to more than 30% of British pension funds now having SRI related policies 

(NAPF, 2006). Following United Nations initiative in 2006, 400 institutional investors, 

holding more than US$15 trillion assets under management, signed the PRI, and in 

doing so, acknowledged that inclusion of environmental, social and governance issues 

into their customers’ portfolios is a major responsibility in their fiduciary duty (UNEP 

FI, 2006).  

 

As the portfolios of SRI investors experience limited diversification compared to 

non-SRI portfolios, it is important for these investors to diversify internationally in 

order to achieve a higher level of exposure. On a worldwide scale, the growing SRI 

markets provide opportunities for international diversification and there are now indices 

associated with these SRI markets. However, if SRI portfolios are to diversify 
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internationally it is important to be well versed in the inter-linkages between national 

SRI markets, as the size of the benefits of diversification depends on the size of the 

correlation between the markets, and how this correlation reacts over time.  

 

The debates on SRI performance remain inconsistent and whilst some studies have 

found that returns into SRI investments are higher, others have found the opposite. 

Taking the tension between modern portfolio theory (MPT) and SRI (Derwall et al., 

2005, Kurtz, 2005) and the inclusion of SRI in a portfolio context (Juravle and Lewis, 

2008) into consideration, the linkage between SRI markets is of critical importance. 

While SRI has gained increasing prominence as an investment management strategy 

(Minor, 2007), the research to date on inclusion of SRI into a portfolio context is 

relatively scarce. The existing empirical literature has found mixed results between the 

achievements in SRI and non-SRI portfolios. The method used to analyzed these SRI 

markets differs in every study, therefore a comparison between these results is 

questionable.  

 

An SRI portfolio differs from the standard stock and bond markets portfolio in several 

ways, therefore its inclusion into a portfolio should be considered differently. Firstly, 

SRI is aimed at companies that comply with the social, environmental and corporate 

governance requirements as determined by these funds. Hence, the exclusion of 

companies that do not fit these criteria could reduce the possibilities for diversification 

and have a negative influence on the performance of the SRI funds in comparison to 

conventional funds. Secondly, the use of investment screens can be regarded as an 

active selection strategy of investors seeking characteristics that are believed to yield 

superior performance (Bollen, 2007). The use of an investment screen requires that one 

or more of the following practices should be included in the research, selection and 

monitoring of an investment security or portfolio. 

 

Investors with concerns about specific social, environmental or ethical policies may 

derive non-financial utility by investing in companies that espouse and adopt strategies 

addressing these concerns. For example, investors who consider themselves to be 

environmentally aware, and who are therefore committed to protecting the environment 

may choose not to invest in highly polluting companies, or those involved in the oil and 

gas industry, even though these companies could provide high investment returns and 

opportunities in terms of risk-return trade-off. As a result of non-financial utility, SRI 
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may attract specific types of investors, and therefore investments in SRI should be 

placed under a different type of asset, so that the investor is able to derive the optimal 

portfolio of stocks and bonds. 

 

This thesis provides updated results for the portfolio performance comparison. The 

same methodologies being utilized throughout the thesis provide comparable results 

within SRI markets and the benefits of diversification. The thesis also improves the data 

being employed by using a standardized index of SRI with more variety of countries, 

covering up to 15 SRI markets internationally. This study covers a long period from 

1994 to 2009, and this period provides richness in financial events. As well, the 

Australian SRI market is growing at an increasing rate, and thus there is a need to 

provide an answer as to whether Australian investors are able to benefit from the SRI 

market.  

 

 

1.2 Aims and Objectives 

 

Overall, the thesis aims to examine in terms of risks and returns the effect on the 

performance of a portfolio consisting of stocks and bonds of diversifying into SRI, from 

the perspective of an Australian investor. In pursuit of this aim, the thesis first identifies 

and evaluates the performance of the optimal SRI portfolio which consists of Australian 

and international SRI assets. Afterwards, the thesis constructs an optimal portfolio 

consisting of stocks, bonds and SRI, based on the identified SRI portfolio, whose 

performance is then examined.  

 

Figure 1.1 below provides a diagrammatic representation of the aim and specific 

objectives of the thesis. 
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Figure 1.1: Overall Research Objectives 

 

In order to achieve its aim, as indicated in Figure 1.1, the thesis therefore conducts three 

specific inter-connected studies, as follows: 

 

 Study 1:  An Analysis of the Inter-Linkages between the Australian and Other SRI 

  Markets Worldwide 

 

The first study investigates the relationship between the Australian and different SRI 

markets worldwide. This is undertaken in order to identify the specific assets to be 

included in the SRI portfolio. This study provides new evidence as regards the 

linkages and integration between SRI markets from an Australian context. The 

details and results of this study are presented in Chapter 6. 

 

 Study 2:  An Examination of the Impact of International Diversification on the

  Performance of SRI Portfolios: An Australian Perspective 

 

The second study evaluates the performance of the optimal SRI portfolio formed, 

consisting of the Australian and international SRI markets identified in Study 1, 

from the perspective of an Australian investor. This study offers new insights into 

the benefits of international diversification for investors who are dedicated to SRI. 

The details and results of this study can be found in Chapter 7. 

 

 

 

SRI 

Worldwide 
SRI  SRI  

Stocks 

Bonds 

Study 1:  
Inter-linkages between 

SRI Markets 

Study 2:  
International 

Portfolio of SRI 
Markets 

Study 3:  
Portfolio of Stocks, 

Bonds and SRI Markets 
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 Study 3:  An Investigation of the Impact of Diversification into SRI Assets on the

  Performance of a Portfolio of Stocks and Bonds  

 

The last study examines the performance of the optimal portfolio of stocks and 

bonds with the inclusion of SRI assets identified from Studies 1 and 2. The study 

puts forward fresh evidence with regards to the benefits of diversification into SRI. 

The specific details and findings of this study are discussed in Chapter 8. 

 

 

1.3 Overview of the Methodology 

 

The thesis applies a variety of portfolio models that are estimated with the use of 

recently developed advanced econometric methods. For its first study, the thesis 

examines the risks and returns of SRI markets. The thesis makes use of a factor model 

that is estimated using the Markov Switching model (Krolzig, 1997). This approach 

allows for the effect of market cycles, which are endogenously captured by the model. 

The thesis also employs the Dynamic Conditional Correlation approach (Engle, 2002) 

to capture the time-varying correlation between markets. The markets that are less 

correlated will provide opportunities for diversification. These results would help to 

provide a better analysis in determining the optimal portfolio for investor to improve 

his/her portfolio consisting of stocks and bonds. 

 

The second study of the thesis examines whether it is beneficial to diversify 

internationally across SRI assets. For its third study, the thesis attempts to investigate 

the impact of SRI assets on a portfolio consisting of stocks and bonds. With respect to 

these two studies, the thesis is guided by MPT, which was originally developed by 

Markowitz (1952, 1954). The application of this theory, based on Markowitz’s 

Mean-Variance portfolio optimization model requires the estimation of the following 

parameters that serve as input to portfolio optimization: (i) returns, (ii) variance, and (iii) 

co-variance or correlations. This model assumes normality in returns, in addition to 

linearities in the relationship among the assets and a quadratic utility function. However, 

it has been shown in the literature that returns are non-normal. Furthermore, it has also 

been argued that investors are more concerned about the downside risk, which means 

that the variance does not reflect this. Hence, this thesis uses Value at Risk and 

Conditional Value at Risk as downside risk measures. Another concern in the 
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application of MPT is the error in the estimation of the portfolio parameters. In order to 

minimize estimation errors, the thesis applies the Bayes-Stein shrinkage method. The 

thesis makes use of advanced models and methods recently developed in the portfolio 

and econometric literature. The SRI literature is criticized for its rigor compared to 

other areas of finance. The thesis therefore addresses this gap in the literature. 

Undoubtedly, this is the first study on SRI that makes use of these methods. 

 

An overview of the research framework is presented in Figure 1.2. The thesis uses the 

SRI data from Dow Jones Sustainability Index from the 7 January 1994 to 25 December 

2009. The 15 SRI markets included in the thesis are Australia, Canada, Denmark, 

France, Germany, Hong Kong, Ireland, Japan, Netherlands, Norway, South Africa, 

Sweden, Switzerland, UK and US. These SRI markets will then be diagnosed for any of 

the unit roots within the data, and a suitable model will be selected before running any 

further tests.  

 

After a suitable model is selected, the data are analyzed in terms of their inter-linkages 

between markets. The results are carried out by analysis of correlation, risk and returns 

in Chapter 6. The correlation is fitted into the Dynamic Conditional Correlation model 

to analyze the time-varying correlations of the SRI markets over the period studied. The 

Markov Switching model captures the market cycles of these SRI markets and 

calculates the risk and returns of these SRI markets. After the correlation, risk and 

returns have been calculated, they will be fitted into an optimal ranking of SRI markets 

to determine the best performing markets to enhance the portfolio performance. 

 

The SRI markets selected are the best performing markets and they will be included to 

form an optimal portfolio of an internationally diversified SRI market. The 

characteristics of the portfolio risk and returns are shown in Chapter 7. The markets that 

are selected to form the optimum portfolio are based on the findings in Chapter 6. After 

the best performing markets are selected, they will then be combined into the portfolio 

consisting of stocks and bonds.  

 

The portfolio performance of stocks and bonds before the inclusion of SRI markets is 

explored in Chapter 8, as well as the inclusion of SRI into the existing portfolio of 

stocks and bonds to determine whether SRI will improve the portfolio performance of 

stocks and bonds. The data on stocks are taken from S&P/ASX300 to represent 
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Australian Stocks and MSCI World ex-Australia for International Stocks. The bonds 

data are taken from UBS Warburg Australian Composite Bond Index for the Australian 

Bonds and Barclays Global Aggregate Bond Index for the International Bonds. 

 

 

Figure 1.2: Research Framework 

 

Data on SRI: 

 15 countries from Dow 
Jones Sustainable Index 
(DJSI) from 1994-2009 

 
Australia, Canada, 
Denmark, France, 
Germany, Hong Kong, 
Ireland, Japan, 
Netherlands, Norway, 
South Africa, Sweden, 
Switzerland, UK and US 

 
(see Chapter 5) 

Diagnostic Tests: 

 Unit root tests (ADF & PP) 
 Model selection criteria (SIC) 
 

(see Chapter 5) 

Study 1 

An Analysis of the Inter-linkages between the 
Australian and Other SRI Markets Worldwide: 

 Correlation (DCC) 
 Risk and returns (Markov Switching) 
 Optimal ranking of SRI markets 
 

(see Chapter 6) 

Study 2 

An Examination of the Impact of International 
Diversification on the Performance of SRI 
Portfolio: An Australian Perspective: 

 Portfolio characteristics  
(Sharpe, Sortino, VaR and CVaR) 

 Optimum portfolio for SRI Markets 
 

(see Chapter 7) 

Study 3 

An Investigation of the Impact of Diversification 
into SRI Assets on the Performance of a 
Portfolio of Stocks and Bonds: 

 Optimum portfolio of SRI with Stocks and 
Bonds 

 

(see Chapter 8) 

Data on Socks and Bonds: 

 Australian Stocks 
(S&P/ASX300) 

 Australian Bonds 
(UBSWA Composite Bond 
Index) 

 International Stocks 
(MSCI World ex Australia) 

 International Bonds 
(Barclays Global Aggregate 
Bond Index) 

 

The results from the optimum portfolio of 
SRI will be combined with the data on stocks 

and bonds. 
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1.4 Importance and Contributions  

 

This thesis contributes to the literature in terms of the following: 

 

1.4.1 The thesis analyses the socially responsible investments in a portfolio 

context 

 

Most studies on SRI have focused mainly on comparing performance between SRI and 

non-SRI funds and also how different screens employed would affect the performance 

of SRI funds (for example, Diltz, 1995; Guerard, 1997; Sauer, 1997; Gregory et al., 

1997; Bauer et al., 2005; Hamilton et al., 1993; and Statman, 2000). They have mainly 

focused on analyzing the performance of the funds themselves, and not how these SRI 

funds would interact with other assets in a portfolio. However, this thesis investigates 

whether the inclusion of SRI in a portfolio context would improve the portfolio 

performance. The advantage of studying SRI in a portfolio is having the ability to 

analyze the portfolio dynamics of how each of the SRI markets inter-link with each 

other, and the inclusion of SRI markets into a portfolio consisting of stocks and bonds. 

The results obtained would be beneficial for investors who are considering of 

diversifying their portfolio into different SRI markets. 

 

 

1.4.2 The thesis investigates international diversification of socially responsible 

investments 

 

As mentioned previously, most of the past studies focused on comparing the 

performance of SRI funds, only a handful of studies have studied SRI across different 

countries. These studies include Bauer et al. (2005) who analyzed 103 funds in the UK, 

US and Germany. Kreander et al. (2002) studied the performance of 60 European funds 

in the UK, Sweden, Germany and the Netherlands. In an update to the Kreander et al. 

(2002) study, the authors published an updated research paper 3 years later, analyzing 

40 European funds in the UK, Sweden, Germany, the Netherlands, Norway, 

Switzerland, Belgium (Kreander et al., 2005). Hitherto, these are the only studies to 

examine SRI across different countries. The objective of this thesis is to examine 

whether the inclusion of SRI across 15 different countries internationally would provide 

better portfolio risk and returns. These 15 countries include Australia, Canada, Denmark, 
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France, Germany, Hong Kong, Ireland, Japan, Netherlands, Norway, South Africa, 

Sweden, Switzerland, UK and US1.1Therefore, the thesis will provide a better overview 

and an opportunity for SRI investors globally to put their monies towards building a 

more sustainable portfolio while earning competitive returns now and in the future. 

 

 

1.4.3 The thesis uses different risk metrics to analyze socially responsible 

investments 

 

The performance evaluation literature has relied heavily on the assumptions of the 

Capital Asset Pricing Model (CAPM), namely (i) that asset returns are normally 

distributed and (ii) investors should only be concerned with mean and variance (the first 

and second moments of a return distribution). The pioneering portfolio evaluation 

techniques of Sharpe (1966), Jensen (1968) and Treynor (1965) are all firmly grounded 

in MPT and the underpinnings of the CAPM. However, the literature has widely 

confirmed that the distributional properties of asset returns are inconsistent with a 

normal distribution. If the CAPM does not accurately capture or measure portfolio risk, 

the risk-adjusted performance measure will provide analysts with incorrect inferences 

concerning investment performance.  

 

The Value at Risk and Conditional Value at Risk are used in this thesis as a measure of 

portfolio risk. The risk measures extended the performance evaluation techniques 

beyond the two-parameter model of mean and variance to allow for additional 

distributional properties that help to provide the opportunity to quantify both portfolio 

risk and performance in a way that is more consistent with the preferences of the 

investor. These risk metrics include the higher moments of a return distribution, namely 

skewness and kurtosis, providing performance analysts with an improved understanding 

of the risk characteristics exhibited by the investment portfolio, especially during the 

extreme movements in the market characteristics in our study period. 

 

 

                                                 
1 The decision to use these 15 countries is based on the completeness of data obtained from the Dow 

Jones Sustainable Index in the Datastream database. The countries are also unique due to its size, 
where the US SRI market is the largest SRI market amounting to $569 billion in 2010 and also the 
growth potential in SRI markets such as the Australian SRI market. Please see Chapter 5’s Data 
section for more information. 

 



 

 11

1.4.4  The thesis applies a powerful and more robust approach 

 

The sample period 1994 to 2009 used in the thesis includes extreme events such as the 

Asian financial crises in 1997, the boom and bust of the IT industry, the September 11 

attacks in 2001, bankruptcy of Enron, WorldCom and Delphia, and the US sub-prime 

crisis. Without the use of state-of-the-art models to take into account the financial crises 

and extreme events that occurred in the markets, the existing models would have failed 

to capture these market conditions and incorporate them into its results. Hence, this 

thesis uses the following state-of-the-art models. 

 

As mentioned in Section 1.3, the Markov Switching approach (Krolzig, 1997) provides 

a powerful and more advantageous method that allows for the effect of differing market 

regimes without the need to predetermined market conditions. The Markov Switching 

model is more flexible as it does not assume the statistical distribution of variables and 

it can estimate changes in variables simultaneously with the market conditions or 

regimes, in which the economy is located at each point of time. Markov switching 

model is suitable for modeling variables that are characterized by dramatic and sudden 

shifts in behavior (i.e. during crises periods). Studies that have employed the Markov 

switching model found the model to be superior to other models, as the Markov 

switching model can accurately identify the market conditions (see Engle and Hamilton, 

1990; Chou and Degennaro, 1994; Engle, 1994; Schaller and van Norden, 1997; So et 

al., 1998; Kanas and Ioannidis, 2010).  

 

The Markov Switching model also has distinct advantages over other models. It does 

not require an a priori dating of which periods are crisis periods and which are not; in 

fact, this is estimated by the model for a given set of data and variables. Thus, it 

removes the need for arbitrary thresholds used in dating crises. In addition, a Markov 

Switching model can tell us much more about the dynamics of crises – not just when 

they tend to occur, but how long they tend to last and what variables might bring them 

to an end. Finally, because one of the by-products of estimating a Markov Switching 

model is the one-step ahead probability of a crisis occurring, it naturally lends itself to 

being used as an early warning system.  

 

The Markov Switching models do have two major drawbacks. The first is 

computational difficulty, where the estimating of such models is not done by standard 
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econometric software packages; instead one has to program an estimation algorithm. 

But as more researchers use this technique this difficulty should lessen. The second 

drawback is the difficulty in testing Markov Switching models. Against the null of 

constant transition probabilities, one can test the various parameter estimates that enter 

into the time-varying probability specification by just using a simple likelihood ratio 

test. Nonetheless, the drawbacks mentioned above have been overcome in the thesis by 

using the most advanced, state of the art software developed by Krolzig (1997) to 

estimate the Markov Switching model. This is discussed in more detail in Chapter 5’s 

Data and Methodology. 

 

This thesis uses another model known as the Dynamic Conditional Correlation (DCC) 

models, which allow for the correlation between SRI markets to be time-varying while 

capturing the different market conditions. Engle (2002) generalized the constant 

conditional correlation to make the conditional correlation matrix time-varying, called 

the DCC model. He demonstrates that, comparable to univariate GARCH models, there 

is the same flexibility when combined with parsimonious parametric models for the 

correlations. In order to estimate the time-varying correlation, the conditional 

correlation matrix has to be positive for every time t. The DCC model specifies a 

GARCH-type dynamic matrix process then transforms the variance-covariance matrix 

to the correlation matrix causes some difficulty in estimating the time-varying 

correlation models. The way to overcome this disadvantage is to use a two-step 

estimation process, as demonstrated in the calculation of the thesis.  

 

The DCC model is able to separate the estimation of the volatility and the correlation 

parts. The model allows estimation of several univariate GARCH models (one for each 

variable) to represent the volatility and a single GARCH model to represent the 

correlation dynamics (see Engle and Sheppard, 2001). By doing so, the model can be 

applied to a large set of time series with a small computational effort. Studies that have 

employed DCC models and that have been applied to financial markets have reported 

that correlations between markets are time-varying and should be taken into account 

when investors are forming a portfolio (see Joy et al., 1976; Longin and Solnik, 1995; 

Engle and Kroner, 1995; Dean and Faff, 2001; Tse and Tsui, 2002; Billio and Caporin, 

2004; McAleer et al., 2008). Hence, the dynamic conditional correlation (DCC) model 

is appropriate to use in examining the time-varying correlations between SRI markets 

and the results will inevitably benefit the optimal portfolio formed, as it accurately 
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identifies the market conditions. These methods are also able to derive the statistical 

significance of crisis potential determinants and probabilities of crisis. Despite the many 

advantages the model presents, there has not yet been any application of this model on 

any SRI studies. 

 

 

1.4.5  The thesis provides a better understanding and insight of SRI investment 

performance 

 

While directly relevant to the Australian market, the study methodology, findings, 

results, and conclusions may assist in further studies of SRI both locally and 

internationally. The fund managers and investment professionals will be able to better 

understand the investment performance of SRI funds. The results of this study will help 

the Australian superannuation industry and fund’s managers in finding alternative 

investments that can increase its performance. Indeed, due to the fast ageing population 

of Australia, the industry is under tremendous pressure to improve the earnings 

performance generally, and this study will contribute significantly to the general 

literature on superannuation investment and SRI. 

 

 

Essentially, the results of this study will be useful to fund managers, financial planners, 

and other participants in the superannuation industry and funds management. 

Companies can use the results of this research to gauge the level of support for SRI. 

Moreover, companies can use the findings to identify the social issues regarded as 

critical by investors to determine the willingness among investors to trade-off financial 

gains for social gains, and to ascertain the potential impact of SRI. 

 

 

1.4.6  The thesis adopts an Australian investor’s perspective 

 

Numerous studies reviewed in the literature have taken the US perspective, with little 

evidence shown from the non-US investor’s viewpoint. It is important to view 

diversification from the investor’s perspective as the choice of portfolio composition 

and the effectiveness of diversification will depend on the investor’s perspective. A 

limited number of studies have extant studies investigating international diversification 
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from a non-US perspective. For example, Soenen and Lindvall (1992) examined the 

benefits for the US investor and for investors from six other countries. Eun and Resnick 

(1994) took the US and Japanese perspectives, while Odier and Solnik (1993) explored 

the benefits from the US, Japanese, British and German perspectives. Studies that have 

included an Australian perspective date back to Watson and Dickinson (1981), Izan et al. 

(1991), Cummings (2000), Tippet (2001) and Bauer et al. (2006).  

 

The study by Watson and Dickinson (1981) was one of the earliest studies of 

international diversification using the Australian investor perspective. The authors used 

monthly data over the period 1969-1977 in 8 countries (Australia, Denmark, Germany, 

Japan, New Zealand, South Africa, UK and US). They found evidence that international 

diversification produce risk-return benefits for an Australian investor, however, the 

authors acknowledge that the study contains an estimation error which would result in 

gains from international diversification being overstated. In a follow up study by Izan et 

al. (1991), the authors analyzed the benefits of international diversification from an 

Australian investor over the period 1986-1989 using weekly data in 8 countries 

(Australia, Canada, France, West Germany, Italy, Japan, UK and US) using the 

Bayes-Stein estimator to control for estimation error. The results confirmed Watson and 

Dickinson’s (1981), findings that Australian investors can benefit from international 

diversification after controlling for estimation errors using the Bayes-Stein estimator.  

 

Only a handful of studies have examined and compared Australia SRI funds with 

non-SRI funds. For example, Cummings (2000) examined 7 Australian SRI funds over 

a 10 year time period from 1986-1996. Tippet (2001) analyzed the returns of 3 

Australian SRI funds relative to the market over 7 years from 1991-1998. Bauer et al. 

(2006) examined 25 Australian SRI funds over the time period from 1992-2003. The 

weaknesses of these studies are its small sample size and short time period.  

 

The above mentioned are just a few that have adopted the Australian investors 

perspective. Their results are outdated and with the recent global financial crisis, there is 

a call for updated results to provide investors with some insight into whether benefits 

from international diversification exist. This thesis analyzes international diversification 

from an Australian investor perspective and extends the examination to 15 countries 

(including Australia, Canada, Denmark, France, Germany, Hong Kong, Ireland, Japan, 

Netherlands, Norway, South Africa, Sweden, Switzerland, UK and US); uses a longer 
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time period and provides evidence based on recent data from 1994 to 2009 (15 years of 

data including the period of global financial crisis). By taking the Australian investor 

perspective, this study fills the gap in the literature, presents updated results regarding 

the benefits of international diversification and provides more vigorous evidence using a 

more robust approach. 

 

 

1.5 Overview of Major Findings2 
 

An overview of the major findings in the thesis is presented as follows: 

 
 

1.5.1 An Analysis of the Inter-Linkages between the Australian and Other SRI 

Markets Worldwide 

 
The overall objective of the thesis examines whether the performance of a portfolio of 

stocks and bonds would improve by diversifying into SRI. The first study aims to 

investigate the relationship between the Australian and different SRI markets worldwide, 

in order to determine which SRI markets are worth being included into the portfolio. 

The study employed the use of the DCC and MS models. The DCC model found that 

the SRI markets are interlinked with each other and the correlations are time-varying, 

where some years the correlation increases. Those years where correlation increases 

correspond to the financial distress periods. However, the correlations are generally 

lower than one, implying that there are benefits to diversification into SRI markets. The 

MS model found that SRI markets are characterized by two market regimes – i.e. the 

volatile and stable market conditions.  

                                                 
2  The major results from the thesis have been presented in six refereed international scholarly 

conferences: (1) The Pacific-Basin Finance, Economics and Accounting and Management at Ho Chi 
Minh, Vietnam on July 20 and 21, 2007, (2) The World Association for Sustainable Development at 
Griffith University, Australia on October 29, 2007, (3) The Workshop on Non-linear and Complex 
System Analysis by NCER/FIRN at Queensland University of Technology, Australia on September 
27 and 28, 2007, (4) The International Congress on Modelling and Simulation at Christchurch, New 
Zealand on December 10, 2007, (5) The 16th Conference on The Theories and Practices of Securities 
and Financial Markets at National Sun Yat-sun University, Kaoshiung, Taiwan on December 5 and 6, 
2008, and (6) The Annual International Conference on Finance, Accounting, Investment and Risk 
Management 2009 at SeaWorld Resort, Gold Coast, Australia on April 15, 2009. Some of the findings 
of the thesis were also presented in the Griffith University Seminar Series, Griffith University Finance 
Retreat and RMIT University in Melbourne, Australia. Undoubtedly, the thesis also benefited from 
the writer’s discussions with and suggestions from Professor of Finance, Michael Drew, Professor of 
Economics, Clive Granger, and Professor of Finance, Alex Chang. 

2
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The SRI market return is lower and risk is higher during volatile market conditions, 

whereas the return is higher and risk is lower during stable market conditions. 

Subsequently, the findings are fitted into the optimal ranking of SRI markets to 

determine which SRI markets will provide benefits for a portfolio of SRI markets. The 

optimal SRI markets are those that are less correlated among SRI markets and provide a 

positive return. The Danish SRI market is the best performing SRI market on average 

for the whole study period. 

 

 

1.5.2 An Examination of the Impact of International Diversification on the 

Performance of SRI Portfolios: An Australian Perspective 

 

The second study evaluates the performance of the optimal SRI portfolio, based on an 

investor who invests in a non-diversified portfolio versus an investor holding an 

internationally diversified portfolio of SRI markets. The study formed the optimal 

portfolio using Mean-Variance and Bayes-Stein estimates. The use of the Bayes-Stein 

estimate reduces forecast errors related to portfolio returns, hence providing more 

robust and accurate results for analysis. The portfolio of internationally diversified SRI 

markets provides higher returns as compared to the non-diversified portfolio. The 

internationally diversified portfolio using Mean-Variance found that the portfolio return, 

as well as the portfolio risk, increases when compared to the non-diversified portfolio. 

On the other hand, the Bayes-Stein portfolio of internationally diversified funds found 

that the level of risk is maintained at a similar level to the non-diversified portfolio, 

while at the same time, the portfolio return is able to obtained a much higher 

risk-adjusted return. The measures of portfolio return are also confirmed by the 

portfolio’s Sharpe and Sortino ratio, as well as the portfolio risk measures using the 

portfolio’s Value at Risk and Conditional Value at Risk. Most of the international 

portfolio weight has been allocated to the Danish SRI market, confirming the results 

found in Study 1 showing that the SRI market is the best performing, to be included into 

the portfolio. 
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1.5.3 An Investigation of the Impact of Diversification into SRI Assets on the 

Performance of a Portfolio of Stocks and Bonds 

 

The third study examines the performance of the optimal portfolio of stocks and bonds 

with the inclusion of SRI assets identified from Studies 1 and 2. The study will form 

two portfolios – i.e. a portfolio of stocks and bonds (before the inclusion of SRI) and a 

portfolio of stocks, bonds and SRI (after the inclusion of SRI). The portfolios are 

formed using Mean-Variance and Bayes-Stein estimates. The study found that portfolio 

performance is improved after the inclusion of SRI. The portfolio risk-adjusted return 

increases after including SRI, however, the portfolio risk increases as well. On average, 

the portfolio placed most of its weight in the bond markets of 35% and SRI markets of 

30% based on the Mean-Variance estimate. The Bayes-Stein portfolio allocated an 

average of 12% in stock markets, 32% in bond markets and 26% in SRI markets. The 

portfolio returns are confirmed by the Sharpe and Sortino ratio indicating that the 

portfolio, after the inclusion of SRI, has improved its returns. The portfolio risk 

measures by portfolio Value at Risk and Conditional Value at Risk confirmed that the 

portfolio risk increases after the inclusion of SRI. The efficient frontier for the 

portfolios found that the inclusion of SRI has increased the efficient frontier upwards, 

implying that the portfolio is able to achieve higher returns after the inclusion of SRI 

into the portfolio of stocks and bonds. 

 

 

1.6 Structure of the Thesis 

 

This thesis contains nine chapters of which three are empirical chapters. The content of 

the nine chapters is briefly discussed below (see Figure 1.3). 

 

Chapter 1: Introduction 

This chapter outlines the objectives of the study, presents an overview of methodology 

and discusses the contributions of the study. It also describes how the study is 

structured. 

 

Chapter 2: Institutional Background 

This chapter presents a brief institutional background of socially responsible investment 
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including the growth of the SRI industry since it first started, and how these funds are 

being screened using negative and positive criteria. The SRI funds’ performances are 

compared with non-SRI, which reveals that SRI funds’ returns are higher when 

compared to non-SRI but this requires the investors to hold their investment for about 7 

years. The indices used to keep track of the performance are also mentioned in this 

chapter. 

 

Chapter 3: Literature Review 

This chapter discusses the literature relating to socially responsible investments, 

including the research on SRI performance. This chapter also provides a literature 

review on the theories of how diversification would be most efficient, the studies on 

Dynamic Conditional Correlation and Markov Switching. 

 

Chapter 4: Theoretical Background 

This chapter reviews the theoretical concepts of diversification, portfolio measures of 

risk and returns, how diversification can be done within a domestic market and across 

international markets and the regulation of asset allocation set by Australian Prudential 

Regulation Authority (APRA) regarding how much emphasis a portfolio should place 

on stocks and bonds. 

 

Chapter 5: Methodology and Data 

This chapter lists the methodology for the three research studies. The first study will 

require to diagnose the data with the tests of unit root and heteroskedasticity, and select 

a model based on the SIC criterion. The DCC model will determine how correlated the 

SRI markets are, and the MS model will provide information about how much returns 

and risks the markets are generating after taking into account the economic cycles. For 

the second and third studies, the portfolio model of Mean-Variance framework, 

including the measures of risk, returns and the Bayes-Stein mean shrinkage estimation 

are discussed. The sources of data being used are explained in this chapter. 

 

Chapter 6: Study 1 Results – An Analysis of the Inter-linkages between SRI 

Australian and Other SRI Markets Worldwide 

This chapter presents the first study to analyse the inter-linkages between SRI markets 

using the DCC and the MS models. The DCC model will determine whether 
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diversification is still achievable when correlations between countries are changing over 

time. The MS model will provide an insight into the amount of returns and risks each of 

the SRI markets will generate. The results will enable selection of the optimal countries 

based on the optimal ranking criteria, and these are the SRI markets that are less 

correlated to other markets and which provide a good prospect of high returns. 

 

Chapter 7: Study 2 Results – An Examination of the Impact of International 

Diversification on the Performance of SRI Portfolios: An Australian Perspective 

The second study examines the benefits of diversifying across international SRI markets. 

Assuming investors only wish to hold a portfolio of SRI markets, this chapter discusses 

which of the SRI markets should be included into the investors’ portfolio in order to 

improve the portfolio performance. The results will illustrate how much return and risk 

an investor will take on when they diversify their existing portfolio into SRI. A further 

investigation is then carried out by discussing the measures of risk and returns to 

determine how much this has changed over the period of study. 

 

Chapter 8: Study 3 Results – An Investigation of the Impact of Diversification into 

SRI on the Performance of a Portfolio of Stocks and Bonds 

The third study investigates the impact of SRI in a portfolio of stocks and bonds. Based 

on the second study that has identified the SRI markets, this study forms two portfolios: 

a portfolio of stocks and bonds (before the inclusion of SRI) and a portfolio of SRI, 

stocks and bonds (including SRI). The investigation will determine whether the 

inclusion of SRI markets into the investor’s existing portfolio would increase the 

portfolio performance. This chapter discusses the efficient frontier of the portfolio and 

to ascertain the increase in the efficient frontier would imply that the inclusion of SRI 

would increase the opportunity for investors in stocks and bonds to further improve 

their portfolio performance. 

 

Chapter 9: Conclusion  

This chapter provides concluding remarks pertaining to the theoretical and empirical 

research conducted in the study. The chapter discusses the relevance of the research 

findings for investors, fund managers and policy makers. Finally, the limitations of the 

current study and directions for future research are suggested. 
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Chapter 2: 

Institutional Background 

 

2.1 Introduction 

 

Socially Responsible Investing (SRI) seeks to incorporate economic, social and 

environmental factors into one’s final investment decision. The Social Investment 

Forum (2005) defines SRI as an investment process that considers the social and 

environmental consequences of investments, both positive and negative, within the 

context of rigorous financial analysis. SRI is a term that broadly seeks to encapsulate 

numerous styles of socially responsible investing such as social investing, socially 

aware investing, socially responsible investing, ethical investing, mission based 

investing, natural investing and sustainability investing. 

 

The purpose of this chapter is to provide an overview of the SRI market and of some 

key literature in the area of SRI. The section is organized as follows. Sections 2.2 

provide a background into the nature and history of SRI. The growth of SRI and the 

Australian SRI are presented in Section 2.3. Section 2.4 compares the performance 

between SRI and non-SRI. Section 2.5 provides the market value of SRI markets. 

Section 2.6 describes the types of investors in SRI. Section 2.7 discusses the 

sustainability indices, screening methods and the reputable Dow Jones Sustainable 

Index. Section 2.8 provides an overview of the SRI markets included in the thesis. 

Section 2.9 concludes the chapter. 

 

 

2.2 Nature and History of Socially Responsible Investments 

 

Generally, the public holds a rather poor opinion of the ethical standards of business. 

There is a strong perception within the community that the business sector often ignores 

socially or ethically important issues in its drive to cut costs and increase profits. Indeed, 

unless government intervenes to impose regulation on business, social issues are 

regarded by many organizations as having a far lower priority than the achievement of 

ever-increasing profits (Moskowitz, 1997). Within the context of media-publicized 

corporate social misdemeanors and the reducing regulation on the business sector by 
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many governments, the community is beginning to seek some influence over the ethical 

standards employed by business. As Tippet (2001, p. 232) noted, there is a “resurgence 

in interest in matters of business ethics” among the community. It may be that this 

resurgence of interest is a precursor to a general community expectation that the 

business sector should contribute more than it has in the past to the well-being of the 

society from which it profits (Beauchamp and Bowie, 1993). SRI is one means by 

which the public can exert some level of influence over the business sector. 

 

SRI funds are managed in much the same way as conventional investment funds. An 

emphasis remains on the maximization of shareholder wealth, within the constraints 

imposed by the fund’s stated ethical criteria (Mackenzie, 1998). The Social Investment 

Forum (2005, p. 12) defined SRI as an integration of “personal values and societal 

concerns with investment decisions (considering) both the investor’s financial needs 

and an investment’s impact on society”. The link between personal values and 

investment decisions is not a natural link for many in the investment community. Indeed, 

Statman (2000) stated that within the investment community there is a level of 

opposition to investors who wish to use their capital for anything more than simply 

making money. However, the composition of the investment community appears to be 

changing, and with this, traditional investment preferences and expectations are being 

challenged. Investment in shares is no longer confined to the business community and 

the very wealthy. More and more, investors are average citizens who see their role in 

investment decisions as that of a consumer selecting an investment product from the 

range available. Statman (2000) asserted that with most consumer products, consumers’ 

perceptions are influenced by both utilitarian features and “value-expressive features”. 

Values do enter into the purchase decisions made by consumers in their selection of 

consumer products. Investment products should be seen no differently. 

 

 

2.3 Growth of SRI and the Australian experience 

 

In the late 1960s, a movement began within the US with the aim of disrupting the 

political system of apartheid in South Africa through the exertion of financial influence. 

A large number of investors sought to divest themselves of shares from both South 

African companies, and from companies trading with South Africa. Other investors who 

retained their shares sought to influence the business community to cease trading with 
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South Africa through the introduction of shareholder resolutions. By the late 1970s, 

banks began withdrawing credit from South Africa. The boycott of South African 

investors continued and grew from 1969 until 24 September 1993, when Nelson 

Mandela called for an end to sanctions, by which time the regime of apartheid within 

South Africa had ended (Kinder and Domini, 1997; White, 2000; Social Investment 

Forum, 2005). Over its period of implementation, the boycott of South African interests 

influenced more than 350 companies to divest themselves of their South African 

holdings (Rose, 2001). Since 1994, and the achievement of the goal to end apartheid, 

however, the SRI phenomenon has not abated. On the contrary, it has grown to the point 

where in 2001 it was reported that in the US alone, in excess of US$2.34 trillion was 

invested in SRI portfolios (Social Investment Forum, 2007). This accounted for 

approximately 12%, or almost one in every eight dollars, of all funds under professional 

fund management in the US.  

Table 2.1:  

Socially Responsible Investing in the US (1995-2007) in Billions 

 1995 1997 1999 2001 2003 2005 2007 2010
Social 
Screening 

$162 $529 $1,497 $2,010 $2,143 $1,685 $2,098 $2,512

Shareholder 
Advocacy 

$473 $736 $922 $897 $448 $703 $739 $1,497

Screening and 
Shareholder 

N/A ($84) ($265) ($592) ($441) ($117) ($151) ($981.18)

Community 
Investing 

$4 $4 $5 $8 $14 $20 $26 $41.7

Total $639 $1,185 $2,159 $2,323 $2,164 $2,290 $2,711 $3,069
Number of 
Funds 

55 144 168 181 200 201 260 493

Source: Social Investment Forum (2010) 

 

Table 2.1 presents the SRI in the US. The steady growth in the US SRI market has been 

noted, as SRI is now a mainstream investment option within the large US investment 

market (Kroll, 2001). Following significant growth throughout the 1990s, including an 

82% growth in SRI in the 1997-1999 period, the bearish market conditions of the early 

2000s have slowed SRI growth in the US considerably (see Table 2.1). The level of SRI 

growth in the US of around the 12% total market share figure (down from over 13% of 

the total market in 1999) during a period of prolonged market downturn, is regarded as 

a testament to the stability of SRI (Social Investment Forum, 2005). It could be argued 

that the stable position of SRI within the US investment market suggests that it is 

approaching its maturity, and overall future growth may be less dramatic than it has 

been in previous years. There is evidence, however, of areas in the US SRI market in 



 

 24

which growth is not slowing. While the total growth of SRI in the US in the 1999-2001 

period was 8%, screened assets grew by 36% over the same period, a growth rate 1.5 

times higher than the growth of the total US investment market. The growth of screened 

assets was spurred on by considerable involvement from institutional investors (such as 

pension fund managers, notably including universities and colleges) into the SRI market 

(Social Investment Forum, 2005). 

 

Similarly to the US, for a considerable length of time the UK has maintained an active 

involvement in social investment. The first socially screened unit trust in the UK was 

launched in 1984. Initially the SRI industry in the UK favored a negative or 

exclusionary screening approach based around identifying companies performing 

poorly across areas of social concern, and excluding them from social portfolios. 

Throughout the l990s however, as SRI achieved greater involvement from the 

mainstream investment community actively seeking positive examples of socially 

responsible business in which to invest, funds moved towards a positive approach 

(Taylor, 2000). The growth in screened funds in the UK throughout the 1990s was 

substantial (Figure 2.1), with support from unions, pension funds and financial 

institutions.  
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Source: EIRIS (2009) 

Figure 2.1: Growth of SRI in the United Kingdom (1989-2009) 

 

SRI developed to a point of mainstream acceptance, where in July 1998, the UK 

government enacted legislation that required all pension schemes to declare whether or 

not they invest ethically, and to detail their ethical principles (Taylor, 2000). By 1998, 
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35 ethical funds were operating in the UK, investing approximately £1.4 billion, around 

US$2 billion, on behalf of some 150,000 investors (Mackenzie, 1998). The growth 

since 1998 has been considerable, with one estimate placing the value of SRI in the UK 

in 2001 at £4 billion, around US$5.7 billion (Rayner et al., 2002). The total value of the 

SRI market in the UK was predicted to increase markedly over the early part of the new 

century (PricewaterhouseCoopers, 2001). However, accurate predictions are not readily 

available. The growth of SRI in the UK has been impressive with the SRI sector having 

“one of the fastest rates of cash inflow in the UK investment market” (Williams, 1999, p. 

58). Of particular note to the current study is that similar to Australia’s UniSuper, the 

Universities Superannuation Scheme, the third largest pension fund in the UK with over 

£22 billion, is actively entering the SRI market. It is interesting to note the possible 

emergence of a common theme of support for SRI from within the global tertiary 

education industry. Outside of the US and the UK, Canada and Germany are recognized 

as sizable SRI markets with 2000 figures indicating total investments in excess of 

US$3.8 billion and US$2.2 billion respectively (Allen Consulting Group, 2000). France 

is also a developing market with FRF4.7 billion, approximately US$640 million, 

invested in 27 funds in 2000 (PricewaterhouseCoopers, 2001). 

 

SRI in Australia is in its infancy, with the first investment product introduced to the 

market in 1986 (PricewaterhouseCoopers, 2001). While in the US and the UK, SRI has 

evolved past its growth phase into a generally accepted mainstream investment activity, 

the acceptance of SRI in Australia is still on the early stage (Kendall, 2001). Results 

from a large Australian survey undertaken in 2001 indicated that despite an apparent 

preparedness to invest ethically (78%), and a relatively high awareness of the 

availability of ethical investment (45%), only around 8% of Australians had actually 

acted and chosen investments based on SRI considerations (Irving Saulwick and 

Associates, 2001). Approximately A$300 million, less than 1% of managed funds in 

Australia, was estimated to be invested in socially responsible funds available to the 

general public in 2000 (Fayers et al., 2000; Pragnell, 2000). This figure was estimated 

to increase to A$1 billion with the addition of community and church based investment 

funds (Allen Consulting Group, 2000). Considering the reported interest in SRI found in 

past research, as the Australian public becomes more aware of the availability of social 

investment, and as SRI becomes more widely accepted by the investment community as 

a valid approach to investment activity, the potential for expansion of the industry is 

significant (Pryor and Kendall, 2002). To date, the Australian SRI scene has been 
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dominated by small fund managers servicing a niche market. However, with the recent 

introduction of socially responsible fund options from mainstream fund management 

companies, including AMP, Rothschild, and Westpac Investment Management, and 

with the growth of an infrastructure of services to support the industry, SRI is on the 

verge of a new phase of growth in Australia. 

 

While ultimately the demand for SRI products will be driven by the market, that is, 

individual investors, the finance sector must encourage the early stages of market 

growth. The Australian finance sector has shown minimal interest in providing SRI 

products, perhaps due in part to a perception of low demand from within the investment 

community based on the uptake of SRI options to date (PricewaterhouseCoopers, 2001). 

A number of factors have contributed to the relatively modest uptake of SRI options in 

Australia. Most notably has been a perception among many mainstream finance 

professionals that socially responsible funds perform poorly in comparison to 

mainstream funds due to the implications of social screening on fund diversity, and 

therefore increased risk (Allen Consulting Group, 2000). An interesting issue 

surrounding the dollar amount of SRI funds under management is that SRI investment 

vehicles appear to retain investor assets more successfully when compared to their 

mainstream counterparts. For instance, studies have found that SRI investors are more 

loyal to holding the stocks in their portfolio. Webley et al. (2001) supported this claim 

as the author have found that SRI investors are generally committed to the investment 

process and SRI investors continue to support SRI even if the investment performed 

poorly. 

 

There is concern among many fund managers that inclusion of SRI options is regarded 

as a failure to fulfill their fiduciary responsibilities should the options not perform as 

well as mainstream investments. A major concern for SRI is with regard to the legal 

issues of the fiduciary and other duties imposed on those managing assets on behalf of 

others. One example of this is the prudent investment rule in Australia, which requires 

trustees or fiduciaries to exercise their power and responsibility in a prudent manner.
 

This responsibility arises at common law, a duty of care, and as reflected by the 

Corporations Act (2001), requires a statutory duty of care, skill and diligence of 

responsible entities of managed investment schemes.  
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To date, only a small portfolio of Australia funds are promoting SRI. Many Australian 

fund managers have not actively sought to introduce or promote SRI to members. In not 

promoting SRI options, they have limited public awareness, which has in turn curtailed 

public demand for SRI - the classic “chicken and egg” dilemma. Considering the level 

of interest in SRI among Australians found in the recent Resnik Communications and 

KPMG Consulting study (2000), it could be anticipated that an increase in information 

regarding the availability of SRI options from fund managers would have a significant 

impact on consumer demand for SRI products over time. 

 

The worldwide growth of SRI can be taken as a signal that the mainstream investment 

community is becoming more aware and more accepting of SRI products than it ever 

has before, arguably spurred on by evidence of strong performance within SRI products. 

Krumsiek (1997) proposed that the transition of SRI from fringe interest into 

mainstream investment practice is being primarily driven by two factors. First, 

consumers of products and services are more informed and discerning than they have 

ever been before. Second, more power is becoming available to individual investors 

concerning the way they choose to manage their financial concerns. 

 

 

2.4  Performance Comparison – SRI versus Non-SRI 

 

The performance of SRI and mainstream funds are presented in Table 2.2. A closer 

examination of the returns for the Australian Share Funds over a year shows that all 

fund types posted higher results in SRI funds, compared to the mainstream funds and 

the share market index over the last seven years. This is largely due to the continuation 

of the resources boom, an underweight area for SRI funds as a whole. Over the last 

three to five years, SRI funds performed similarly to the mainstream funds and the share 

market index. Looking at the average, international SRI share funds outperformed their 

mainstream counterparts and the benchmark index over the last seven years by 6%, five 

years by 4%, three years by 4%, and by 2% in the last year. The results have strongly 

suggested that SRI funds will outperform mainstream funds and the index over the 

long-term period. Investment in SRI assets is highly recommended for the high potential 

returns in the future to improve portfolio performance as a whole. 
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Table 2.2:  

SRI versus Mainstream Fund Returns (%) as at June 2009 

 1 year 3 years 5 years 7 years

Australian Share Funds  

   Average SRI Fund -18.28 -4.08 6.67 7.86

   Average Mainstream Fund -18.79 -3.61 6.82 7.18

   S&P/ASX 300 Accum. Index -20.34 -3.86 6.79 7.54

International Share Funds  

   Average SRI Fund -14.93 -6.26 2.97 4.74

   Average Mainstream Fund -22.13 -11.09 -2.76 -2.22

   MSCI World ex Australia Index -16.24 -10.76 -3.14 -2.64

Source: RIAA (2009) 

 

Nowadays, investors are diversifying their portfolios by investing in Social Responsible 

Investments. According to the Dow Jones Sustainability Indexes (DJSI, 2005), there are 

two reasons for this trend: (i) corporate sustainability is attractive to investors because it 

aims to maximize shareholders value whilst being accountable to society; and (ii) 

sustainability investments are expected to show superior performance to other 

investments and to have favorable risk/returns profiles. Another important factor that 

has triggered this wave of investments is the fact that the SRI performance can now be 

financially quantified so investors can benchmark the market to identify and choose 

leading companies for investment purposes.  

 

Figure 2.2 shows the movement in the World SRI index represented by the DJSI World 

Index, versus the World Stock Market Index represented by the Morgan Stanley Capital 

Index (MSCI) World Index. Both of the movements are very similar to each other. As 

can be seen, in the period from 1994 to 1999, both indices increased at almost the same 

pace, while the DJSI index increased more than the MSCI index. In 1999 to 2002, both 

indices fell, while the MSCI index fluctuated more than the DJSI. In 2002 to 2008, the 

DJSI grew much quicker than MSCI, peaking at 1,465 points on 31 October 2007, 

whereas the MSCI peaked at 1,206 points on 13 July 2007.  
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Figure 2.2: World SRI vs. World Stock Market (1993-2009) 

 

Rivoli (2003) noted that SRI practices different from typical portfolio management in 

three ways: (1) SRI investor explicitly weighs ESG factors when deciding which 

companies to buy or sell. SRI portfolio are subjected to both positive and negative 

social screenings, causing companies that show good ESG-ratings to be screened into 

SRI portfolio and companies showing bad ESG-ratings to be screened out. The 

discussion on positive and negative screenings are further discussed in Section 2.7.1; (2) 

the difference between SRI and non-SRI portfolio management is that the portfolio 

managers attempt to influence companies behavior on social issues through governance 

mechanisms. This can be done through the formal proxy process while sometimes 

investors attempt to influence company’s behavior through informal conversations with 

management; (3) SRI funds engage in a community investment and their funds can be 

invested in “social impact” investments, for example, SRI investors concentrate their 

investment in micro-enterprise or low-income housing, rather than in publicly traded 

securities.  

 

The differences in SRI and non-SRI performance can be due to the style, industry or 

size biases that have impacts on the performance during the comparison period. For 

instance, SRI indices tend to have a growth bias relative to non-SRI indices and the 

performance difference between SRI and non-SRI could be caused by this factor. 

Statman (2006) illustrated in his study and found that SRI indices outperformed the 

S&P 500 index in the late 1990s and lagged in the early 2000s. 
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SRI is a powerful vehicle to achieve both competitive portfolio returns, while creating a 

positive impact to the environmental and society. Unfortunately, there are too little 

attention paid to SRI and minimal contributions was made toward resolving the popular 

competing views of the industry. The performance of SRI performance is of current 

interest because much of its recent growth has given investors a legal duty to scrutinize 

performance by investors. Lewis and Mackenzie (2000) noted that financial return may 

not be the primary motivation for SRI investors. The authors shown evidence that SRI 

investors are willing to accept somewhat lower financial returns as a consequence of 

investing into SRI. However, institutional investors such as pension funds will be 

reluctant to compromise on financial returns.  

 

The growth of the SRI index is also driven by initiatives from government bodies, the 

United Nations and environmental groups. The growth can also be partly attributed to 

the changes in regulation regarding the disclosure of social, environmental and ethical 

information by pension funds and listed companies. Most of the SRI regulations and 

initiatives are taken by national governments in Europe. The growth is likely to 

continue in the future, therefore SRI should be considered by investors and fund 

managers and be included into their portfolios.  

 

A non-SRI portfolio is free to invest in shares of any companies, including those 

“green” companies, whereas a SRI portfolio only focuses on companies that are “green”. 

If the non-SRI portfolio is less aware of the good qualities of the high ESG-ratings 

companies then the SRI portfolio might perform better. A non-SRI portfolio has the 

same opportunity as SRI portfolio to benefit from any good financial performance of the 

“green” companies. On the other hand, a change in the number of “green” companies 

over time relative to the “non-green” companies might result in a relatively similar 

performance for the SRI and non-SRI portfolios. Mill and Holland (2005) noted that 

when all other things being equal for the performance between SRI and non-SRI 

investment will be similar. 

 

Table 2.3 summarizes the SRI regulations in the western countries. 
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Table 2.3:  

Socially Responsible Investing Regulations in Western Countries 

Country  SRI related regulations 
Australia In a 2001 bill, it is stated that all investment firms’ product disclosure statements should 

include a description of ‘‘the extent to which labor standards or environmental, social or 
ethical considerations are taken into account”. Since 2001, all listed companies on the 
Australian Stock Exchange are required to make an annual social responsibility report. 

Canada There is no legislation or government guidance regarding SRI disclosure by pension 
funds nor is there any mandate to take such concerns into account. The federal 
legislation that established the Canada Pension Plan Investment Board also calls on the 
board’s members to address social and environmental risks in its investment strategy. 

Denmark In 2008, DanSIF was founded with the support of a number of institutional investors and 
advisors on the Danish market. The aim of the forum is to promote and inform, as well 
as facilitate exchanges on SRI.  
The Danish SRI market has grown quite rapidly recently, and interest from NGOs and 
the media in sustainable investments has increased. This indicates that the market is 
willing to develop in the SRI area. A growing demand for investing in alternative 
investments is also apparent. 

France In May 2001, the legislation ‘‘New Economic Regulations” came into force requiring 
listed companies to publish social and environmental information in their annual reports. 
Since February 2001 managers of the Employee Savings Plans are required to consider 
social, environmental or ethical considerations when buying and selling shares. 

Germany Since 1991, the Renewable Energy Act gives a tax advantage to closed-end funds to 
invest in wind energy. 
Since January 2002, certified private pension schemes and occupational pension 
schemes “must inform the members in writing, whether and in what form ethical, social, 
or ecological aspects are taken into consideration when investing the paid-in 
contributions”. 

Hong Kong In 2000, Hong Kong introduced the Mandatory Provident Fund, which has led to an 
increase from one-third to 85% of the workforce being covered by retirement protection. 
This scheme does not include ethical or environmental guidelines.  
The market for SRI has been facilitated by the religious groups in Hong Kong, albeit not 
in a role as active shareholders and there is currently no legislation related to 
environmental and social aspects being incorporated into investment guidelines. 

Ireland There are no legal or regulatory sanctions associated with the UN Principle for 
Responsible Investing mandated by the government; however, some funds are disclosing 
ESG issues based on the UN Principles for Responsible Investing. 

Japan The state pension reserve fund, the Government Pension Fund, currently has no 
legislation concerning SRI. The fund is currently only permitted to invest in equities via 
indices and is forbidden from exercising shareholder activism in companies included in 
its investment portfolio. 

Netherlands  In 1995, the Dutch Tax Office introduced a “Green Savings and Investment Plan”, 
which applies a tax deduction for green investments, such as wind and solar energy, and 
organic farming. 

Norway In 2004, the Norwegian government approved ethical guidelines for government pension 
fund which require negative screening of companies. The 2004 regulation led to the 
establishment of the Petroleum Fund’s Advisory Council on Ethics which advises the 
Ministry of Finance on screening and exclusion of companies whose activities may be 
inconsistent with the ethical guidelines for the Fund. 
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Table 2.3 (Continued):  

Socially Responsible Investing Regulations in Western Countries 

Country  SRI related regulations 
South Africa The South African Government Employees Pension Fund has indicated that it will start 

using its financial power to “force corporate South Africa to shape up in areas of good 
governance, social responsibility and environmental protection.” Pension Fund 
Regulation and Prudential Investment Guidelines require trustees to disclose whether 
they have a social and environmental policy with regards to investing represents to 
strengthen SRI and channel investment into areas of national priority. 

Sweden Since January 2002, Swedish national pension funds are obliged to incorporate 
environmental and ethical aspects in their investment policies. 

Switzerland In 2005, the Swiss SRI market was been particularly dynamic and showed a strong 
growth pattern. SRI funds are still the most important investment vehicles in Switzerland 
and the Swiss banks were among the first to offer SRI products and to develop expertise, 
including the first sustainability index. 

UK In July 2000, the Amendment to 1995 Pensions Act came into force, requiring trustees 
of occupational pension funds in the UK to disclose in their Statement of Investment 
Principles ‘‘the extent (if at all) to which social, environmental and ethical 
considerations are taken into account in the selection, retention and realization of 
investments”. 
The Trustee Act 2000 came into force in February 2001. Charity trustees must ensure 
that investments are suitable to a charity’s stated aims, including applying ethical 
considerations to investments. 
In 2002, The Cabinet Office in the UK published the Review of Charity Law in 2002, 
which proposed that all charities with an annual income of over £1m should report on 
the extent to which social, environmental and ethical issues are taken into account in 
their investment policy. The Home Office accepted theses recommendations in 2003.  
The Association of British Insurers (ABI) published a disclosure guideline in 2001, 
asking listed companies to report on material social, environmental and ethical risks 
relevant to their business activities. 

US Section 406 of the Sarbanes-Oxley Act, which came into effect in July 2002, requires 
companies to disclose a written code of ethics adopted by their CEO, chief financial 
officer and chief accountant. 

Source: adapted from Renneboog et al. (2008, p.5). 

 

 

2.5 Market Value of SRI Markets 

 

According to the latest market value provided by DJSI in Table 2.4, the largest SRI 

market in 2009 was the US SRI market with 51 funds covered by the DJSI database. 

The UK SRI market has the highest number of funds among other countries. A total 

number of funds based on geographic area reveals that Europe has the largest SRI 

market of 51.01%, followed by the American SRI 36.18%. The Australian SRI market 

with 5.92% is just below that of the Asian SRI market of 6.60%. The number of funds 

in Europe is the largest among the other SRI markets (see Table 2.5). 
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Table 2.4:  

Overview of SRI Market Values by DJSI as at December 2009 

 
SRI Market Value 
(expressed in local 

currency)

SRI Market Value 
(expressed in 

Australian Dollars)
Number of Funds in 
the country’s index

Australia A$ 460,653 A$ 460,653 20

Canada C$ 278,919 A$ 311,988 11

Denmark DK 262,430 A$ 51,091 4

France € 375,726 A$ 543,956 22

Germany € 467,937 A$ 677,454 23

Hong Kong HK$ 35,404 A$ 5,362 1

Ireland  € 12,841 A$ 18,591 1

Japan ¥ 39,246,784 A$ 508,597 32

Netherlands € 147,553 A$ 213,619 12

Norway NK 299,936 A$ 54,578 5

South Africa R 152,247 A$ 23,582 3

Sweden SK 245,712 A$ 36,942 4

Switzerland SF 676,623 A$ 688,723 12

UK  £ 988,843 A$ 1,686,914 58

US U$ 2,123,780 A$ 2,505,048 51

 

 

Table 2.5:  

Overview of SRI Market Values by Geographical Regions 

 
SRI Market Value 

(expressed in 
Australian Dollars)

Percentage of 
Total Market 

Value

Number of 
Funds in the 

country’s index 

Percentage of 
Total Number 

of Funds 
Asia A$ 513,959 6.60% 33 12.74%

Australia A$ 460,653 5.92% 20 7.72%

Africa A$ 23,582 0.30% 3 1.16%

Europe  A$ 3,971,868 51.01% 141 54.44%

America A$ 2,817,036 36.18% 62 23.94%

 

 

2.6  Investors in SRI 

 

SRI investors embed ESG criteria into their investment decision making process to 

decide which companies they should invest in. By making informed decision based on 

the ESG criteria, the investment decision making should lead to better returns by taking 

into account of social considerations, as operational and reputation risks are lowers than 

other companies who are not “green”. This also reduces informational asymmetry 

between investor and company, creating more transparency. When SRI investors are 
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investing, their core beliefs and values play a key role in which investment they invest 

(Ghilarducci, 1994; Kinder, 2005; Farmen and Van der Wijst, 2005), as well as the 

decision to invest should be align to their personal or organizational values (Statman, 

2008; Kurtz, 2005). When an SRI fund applies its own ESG criteria to investment 

decisions, ethical standards and considerations tend to outweigh the effects of risk and 

return. 

 

A strong beliefs and values within an organization is the major success factor behind the 

implementation of SRI strategies (Kurtz, 2005; and Juravle and Lewis, 2008). 

Ethically-based strategies exclude “non-green” companies from the investment portfolio 

based on a set of ESG criteria and a policy based on SRI-ratings, helping to identify 

companies that are “green” to invest in. While ethically-based strategies and financially 

driven investors have a direct relationship with the investment objective of the funds, 

the relationship is more indirect in beliefs/values ensuring strategies for the 

ethically-based strategies. The benefits of these strategies would affect the financial 

markets as a whole, and by inference, the funds that are invested in them. This is by 

assuming that investors take responsibility for the functioning of financial markets, 

integrity of the market is a joint responsibility between government, regulators and 

market participants, which suggests an extended fiduciary responsibility (see Hawley 

and Williams, 2001, 2003, 2005; Thamotheram and Wildsmith, 2006). 

 

It is important for investors to consider that the well-being of financial markets is 

important in achieving the returns expected from their investment. Hence, the 

investment returns do not only rely on the companies but also on the long-term 

performance of financial markets (Hawley and Williams, 2001; 2003; 2005). This 

implies that investment managers who assess the performance of companies should also 

consider the assessment of the company’s impact towards the economy and society in 

general. Institutional investors set out to improve the functionality of the market by 

engaging with regulators and other stakeholders to promote better corporate governance. 

These activities do not directly improve portfolio management results, but could 

influence the investment climate in the long term. 

 

Research carried by Kinder (2005) from Kinder, Lydenberg, Domini and Company 

(KLD), found two types of investor characteristics of those that hold SRI in their 

portfolios. These investors differ in their objectives for owning SRI, the screening of 
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investments and the criteria of success from the SRI. These two types of SRI investors 

are: 

 

1. Values-Based SRI. SRI began as what is called a “values-based” approach. It 

sought to align – to the extent possible – an investor’s portfolio holdings with 

his/her beliefs. Alongside these beliefs, and based on the same values, developed 

shareholder activism or engagement. Values-based investors come to SRI because 

they want consistency, alignment between their principles and their investments. 

The importance of these values-based investors lies in their numbers, and hence 

their ability to mobilize opinion. Their strength comes from their commitment to 

causes and their ability to affect them through SRI. Values-based investors seek a 

range of returns consistent with other investors of their class and type. Values-based 

investors are long-term, buy-and-hold investors. These characteristics produce loyal, 

involved clients and activist shareholders. Individuals tend to involve themselves in 

the portfolio screening process and in proxy voting. 

 

2. Value-Seeking SRI. By the late 1990s, SRI had developed a second distinct 

approach that is termed “value-seeking”, attempting to identify social and 

environmental criteria that may affect financial performance and therefore share 

price. Value-Seeking investors are driven mainly by the threat of global warming. A 

growing number of “mainstream” investors have begun looking at the 

performance-predictive ability of environmental, social and governance (ESG) 

issues. Value-seeking investors have sought a different type of research than that 

used by values-based investors. They look for an integration of non-financial and 

financial criteria, which explicitly attempts to value the non-financial. The 

value-seeking approach segregates ethical criteria from the broader causes of 

positive social and environmental change. Criticism of the value-seekers can 

obscure their significant contribution to SRI. They have made it safe for important 

types of institutional investors and their managers to incorporate ESG criteria in 

their investment decision-making. 

 

A summary of the three types of SRI investors is presented in Table 2.5 
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Table 2.6:  

Summary of SRI Investors 

 Values-Based Value-Seeking 
Descriptors  Mission-based 

 First generation 
 Sustainable 
 

 Second generation 
 Sustainable 

Social/Governance 
Screen – Purpose 

 Consistency with own values 
 Social change 

 Spot investment prospects 
 Corporate change 

Criteria of Success  Return adjusted for risk 
tolerance 

 “Triple Bottom Line” 
 

 Market return on investment 

Primary Investor 
Types 

 Individual investors 
 Faith-based and social-cause 

institutions 
 

 Foundations & endowments 
 Fund managers 
 Pensions 

Usual 
Vehicles/Means 

 Mutual funds 
 Separately-managed accounts 
 Indirect engagement 

 Separately-managed accounts 
 Pooled vehicles 
 Direct & indirect 
 Engagement 
 

Source: Kinder (2005, p. 22) 

 

2.7  Sustainability Indices 

 

In promoting sustainable social, ethical and environmental values in the community, 

environmental sustainability indices have been introduced to provide a benchmark for 

managing sustainability portfolios, and in developing financial products and services 

that are linked to sustainable economic, environmental, social, and ethical criteria.  

Governmental, non-governmental and inter-governmental agencies, as well as by 

private consulting firms have developed many sustainable indices around the world.  

 

These sustainable indices tend to be specific in a particular regions, countries and ESG 

issues. As indices are developed differently, there are inconsistent and different 

measures of ESG factors. There are only a few indices that have attempted to create an 

aggregate index measuring overall ESG factors over time and across different countries. 

One of the few worlds’ leading sustainable indices is the Dow Jones Sustainability 

index (DJSI), which has developed sustainable indices to track major countries and 

companies promoting sustainability. More details on DJSI are discussed in the next 

section. 
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The primary purpose of sustainability and ethical indices is to provide asset managers 

and financial traders with a benchmark. Such a benchmark enables an assessment of 

sustainability portfolios and the development of financial services for corporate 

sustainability and SRI. These processes are linked to sustainable economic, social, 

ethical and environmental criteria and the policies of market firms.  

 

2.7.1 Screening Methods 

 

There are two types of screening methods, which are positive and negative screenings 

used by indices to select firms for the inclusion or exclusion into their sustainable index. 

Companies that are selected by positive (or inclusionary) screening are actively 

engaging and moving towards best practice on sustainability issues. The specific 

screenings criteria used to evaluate the positive actions and contributions based on ESG 

factors vary across different indices. On the other hand, negative (or exclusionary) 

screening excludes companies that are involved in alcohol, tobacco, gambling, nuclear 

or military. The negative screenings aimed at exclude companies that are involved in 

potentially controversial business activities, such as environmental pollution 

/degradation, questionable business ethics/corporate governance or socially unfriendly 

practices. An index may contain positively or negatively screened companies, or both. 

The screening method for each of the indices surveyed is indicated in Table 2.5 as “+” 

and/or “−”. Furthermore, Table 2.7 summarizes some key information on all the 

sustainability indices.  

 

Table 2.8 illustrates some of the broad criteria used for positive and negative screening. 

The maintenance of most of the indices accommodates potential mergers, firms ceasing 

to trade, bankruptcy, or the consequences of a firm not respecting the social screens 

imposed. 
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Table 2.7:  

Summary of Sustainability Indices 

 
Index names 

No. of 
companies

Country 
coverage

 
Screenings 

 
Provider 

Dow Jones 
Sustainability 
Indexes 

179 34 – Dow Jones 
SAM’s Group  

Ethibel Sustainability 
Index 

324 38 + Ethibel 

Calvert Social Index 638 (variable) US – Calvert 

KLD Indices      4,349 US + or – KLD Research & 
Analytics 

Advance Sustainable 
Performance Index 

120 Europe + VIGEO 

Ethical Index 450 40 + or – E. Capital 
Partners 

Jantzi Social Index 
 

60 Canada + or – MRJA 

FTSE4Good  300 (variable) Global + or – FTSE 

Humanix Ethical 
Index 

600 Europe and US – Humanix 
Holding AB 

Natur Atkien Index 25 Europe, Japan 
and US

+ or – Securvita 

 

Table 2.8:  

Positive and Negative Screening Criteria 

Negative criteria (exclusionary) Positive criteria (inclusionary) 

 Alcohol 
 Tobacco 
 Nuclear power 
 Armaments and firearms 
 Gambling 
 Military contracts 
 Human rights 
 Adult entertainment 
 Discrimination (gender, minorities or 

ethnicity) 
 Child or forced labor 
 Interfere in union’s activity 
 Chemicals damaging the environment 

or health 
 Genetic manipulation 
 Animal testing 

 Environment 
 Diversity 
 Animal welfare 
 Human rights 
 Labor relations 
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2.7.2 Dow Jones Sustainability Index 

 

The Dow Jones Sustainability Index (DJSI) is created by Dow Jones Indices, STOXX 

Limited and the SAM group, and the DJSI started in 1999. The financial performance of 

leading sustainability-driven firms is reported by the DJSI. The index is calculated and 

reviewed in a similar manner to the Dow Jones Global Indices. DJSI World Index is 

constructed by selecting the leading 10% of sustainability firms in the Dow Jones 

Global Index. The composite DJSI World Index is available in four specialized subset 

indices, which exclude companies that generate revenue from (i) tobacco; (ii) gambling; 

(iii) armaments or firearms; and (iv) alcohol, in addition to the three previously 

mentioned items. Moreover, when a company has been selected to join the DJSI World 

or DJSI STOXX, its sustainability performance is monitored on the basis of all the 

criteria for which it was selected (DJSI, 2005). DJSI provides a good coverage on the 

worldwide developed and developing markets, therefore this study will use this index as 

it provides a good basis of comparison for SRI performance among countries. As this 

index is being used in this study, the remaining indices will not be discussed. 

 

 

SRI has become an important way for investors to diversify their portfolios, and to 

promote socially and environmentally sound management and economic activities of 

firms. Environmental sustainability indices, such as the DJSI, quantify the development 

and promotion of sustainable social, ethical and environmental values in the community. 

Moreover, such indices provide a benchmark for managing sustainability portfolios, and 

for developing financial products and services that are linked to sustainable economic, 

environmental, social and ethical criteria.  

 

 

2.8 Overview of SRI Markets included in the Thesis 

 

This section will present an overview of the 15 SRI markets selected in this thesis. The 

choice of these SRI markets is based on the database used (i.e. Dow Jones Sustainability 

Index). The 15 markets are filtered out from the 24 markets in total from the DJSI 

database, as they would provide complete data and long periods for analysis. The 

information would cover the number of funds in each market and the dawn of SRI in 

those markets. 
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2.8.1 SRI Market in the United States  

 

By the end of 2007, SRI represented 11% ($2.71 trillion) of the total assets ($25.1 

trillion) in the US, according to the Social Investment Forum (2007). This is a 

considerable jump from only 9% in 1997, and indicates a substantial increase in the SRI 

assets compared to the total assets. In the US at that time, SRI assets accounted for 

nearly one in every nine dollars.  

 

Generally, SRI assets have grown faster than the complete holding of other managed 

assets in the US during the last ten years. The value of SRI assets rose dramatically 

from $639 billion in 1995 to $2.71 trillion in 2007, according to the Social Investment 

Forum 2007 Report on the SRI trends. This represents an increase of more than 324%. 

Conversely the total assets under professional management during the same period 

increased by less than 260% from $7 trillion to $25.1 trillion. Furthermore, the number 

of SRI funds has realised amazing growth, rising from only 55 funds in 1995 to as many 

as 260 in 2007, and this rapid growth has been even more apparent in recent years. For 

example, in the three years from 2005 to 2007 SRI assets rose by more than 18% from 

$2.29 trillion to $2.71 trillion. Meanwhile, the increase in professionally managed assets 

increased by less than 3%. This substantial growth in SRI is a very good indication that 

investors have a greater awareness of social and environmental or ethical issues. The 

considerable increase in SRI assets has strengthened the development of shareholder 

advocacy on social and environmental issues (Becchetti and Ciciretti, 2009). 

Shareholder advocacy is one of the basic SRI strategies to be introduced later in the 

thesis. 

 

The beginning of SRI was situated in prevalent social environment of the US during the 

1960s. As the Social Investment Forum (2007) pointed out, SRI assets grew very 

rapidly from approximately $40 billion to $638 billion between the years 1984 to 1993. 

Recently, the SRI assets rose more than 324% from $639 billion in 1995 to $2.71 

trillion in 2007, whilst during the same period, assets under professional management 

increased by approximately 358% from $7 trillion to $25.1 trillion. 

 

The Social Investment Forum (2003) reported that more than three quarters of SRI 

funds under management were conducted on the basis of a screening or exclusionary 

approach, whilst advocacy approaches accounted for most of the balance. This analysis 
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does not distinguish between positive and negative and exclusion screening , so possibly 

some best-in-class funds could be hidden in the total analysis. However, it does seem 

logical to deduce from these figures that the US SRI market is focused primarily on 

exclusion screening, with best-in-class approaches on the basis of environmental and 

social performance accounting for relatively little SRI activity (compared with some 

European countries, the UK for example). There is a strong tradition of shareholder 

activism relating to corporate governance and social issues in the US.  

 

Table 2.9:  

SRI Trend in the US (1995-2010) 

Assets in Billions 1995 1997 1999 2001 2003 2005 2007 2010 

Number of Funds 55 144 168 181 200 201 260 493
Total Net Assets 
(billion) 

$12 $96 $154 $136 $151 $179 $202 $569

Source: Social Investment Forum (2010) 
 

 

2.8.2 SRI Market in Canada  

 

In Canada, the Taskforce on the Churches and Corporate Responsibility in 1975, was 

created to assist participating churches to develop strategies for addressing issues 

related to corporate social responsibility, and this led to the beginning of the SRI market. 

1983 saw the establishment of, Quebec’s Solidarity Fund, the first labor-sponsored fund, 

And subsequently in 1986, Vancouver City Savings Credit Union launched the first 

socially responsible mutual fund. This fund gave individual Canadians their first 

opportunity to participate in SRI. In 2006, the total volume of securities traded on the 

two Canadian equity exchanges (Toronto stock Exchange and TSX Venture Exchange) 

was $119.7 billion. Since then, the amount that has been invested in accordance with 

socially responsible guidelines has increased from an estimated $65.46 billion in 2004 

to $503.31 billion as of June 30, 2006, as stated on the annual report published by the 

Social Investment Organization (SIO) (Social Investment Organization, 2008). 

 

Over the last 20 years, Canadian SRI mutual funds have grown significantly and by the 

end of 2000, there were 21 SRI mutual funds available representing 1.4% of the mutual 

fund market. In Canada between 1989 and the end of October 2001, SRI mutual funds 

grew at approximately four times the pace of the industry overall. There are over 50 SRI 
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mutual funds available in Canada (Jantzi, 2003). As a result of this progress Michael 

Jantzi Research Associates launched the Jantzi Social Index at the beginning of the year 

2000. The JSI index is a market-capitalization-weighted common stock index that 

consists of 60 Canadian companies which have passed a set of JSI imposed social and 

environmental assessment tests. Any company with a considerable involvement in the 

production of nuclear power, tobacco products or weapons-related contracting is not 

present in the index. 

 

In a report published by Jantzi (2003), an American sociologist Paul Ray have 

documented that 25% of Canadian citizen (including 60% of Canada’s female 

population) are interested to invest in SRI market. This group of SRI investors is 

well-educated, relatively wealthy and is starting to make more informed decision based 

on their core values and beliefs of investment. As investors, they also seek competitive 

returns, but at the same time putting their money to work in line with their core values 

and beliefs. 

 

 

2.8.3 SRI Market in the European Countries 

 

Despite showing the same pattern of fast growth, the European SRI market it is still far 

behind the US market, and is an evolving stage of development. Figure 2.3 illustrates 

the European SRI market development trend between 2002 and 2007 where it can be 

seen that the total SRI assets have more than tripled from €336 billion in 2002 to €1.033 

trillion in 2005. Within two years this figure had doubled, and reached €2.665 trillion by 

the end of 2007.  

 

EuroSIF (2008) reported two categories of SRI, mainly the Core SRI and Broad SRI. 

The following strategies comprise Core SRI: ethical exclusions (more than two negative 

criteria applied), positive screening, including best-in-class and SRI theme funds and a 

combination of ethical exclusion and positive screening. Core SRI investors are 

comprised of churches, individuals and activists. Broad SRI is composed of the 

following strategies: simple screening, including norms-based screening (up to two 

negative criteria, engagement and integration, and mainly large institutional investors. 

According to estimations, the real Core SRI market has grown by 18% between 2002 

and 2005, while the real growth of the European Broad SRI was 36% during the same 
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time period. From 2005 to 2007, there was a remarkable real market growth of 85.5% 

for the total SRI market over two years. For the Core SRI the real growth rate is 98.4% 

and for the Broad SRI it is 84.1%.  
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Source: EuroSIF (2008) 

Figure 2.3: SRI Trends in the Europe (2002-2007) 

 

 

In each European country from 2005 to 2007, the values of SRI assets under 

management are listed in Table 2.10. As demonstrated in Table 2.10, the European SRI 

national markets vary considerably in terms of asset size and growth rate. Germany, 

France and Switzerland show the fastest growth for Core SRI, while the largest markets 

are held by the UK and Switzerland. For Broad SRI, Netherlands has experienced by far 

the fastest growth with a compound annual growth rate of 681%, followed by France. 

The country with the largest market remains the UK. It is shown at the European level 

that Core SRI represents 19% of the total SRI and Broad represents 81% of the total 

SRI in 2007. The split between Core and Broad SRI is very varied between countries, 

and this illustrates the different levels of “mainstreaming’ of the various SRI markets. 

Italy, Belgium and UK have the largest share of Broad SRI, while Austria, Germany 

and Switzerland have the largest share of Core SRI.  
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Table 2.10:  

European SRI Assets under Management in Euro billions (2005-2009) 

Countries 
 

Core SRI 
in 2005 

Broad SRI 
in 2005

Core SRI 
in 2007

Broad SRI 
in 2007

Core SRI 
in 2009 

Broad SRI 
in 2009

Europe 105 1,033 511.7 2,153 1,200 3,800
Austria 1 0.2 1.2 0 2.1 0

Belgium 9.5 139.5 23.4 260.4 24.4 169.3
France 8.2 13.8 21.8 66.0 50.7 1800.0

Germany 3.0 2.3 11.1 0 12.2 0.7
Italy 2.87 2.89 3.4 240.0 13.1 299.3

Netherlands 41.5 5.5 69.4 219.7 130.1 265.8
Spain 1.6 23.5 1.3 29.5 14.7 18.6

Switzerland 7.0 0.5 21.1 0 23.0 0
UK 30.5 781 68 890.8 60.17 972.62

Denmark N/A N/A 45.7 68.8 143.9 98.3
Finland N/A N/A 13.4 54 64.4 25.0
Norway N/A N/A 170.5 38.3 378.1 32.5
Sweden N/A N/A 56.8 134.3 216.6 88.9

Source: EuroSIF (2010) 
 

 

2.8.4 SRI Market in Australia  

 

Australia has 44 SRI funds with $459 million net assets. As RIAA (2007) stated, 

positive investment performance was $688 million; net flows to wholesale funds and 

mandates were $1,358 million; net flows to retail funds were $185 million; 

incorporation of renewable energy infrastructure funds was $1,312 million and growth 

of new funds was $773 million. 

 

SRI experienced rapid growth in Australia, and this is almost the same level as 

superannuation assets, investment portfolios and continued investor acceptance of 

sustainability. The Responsible Investment Association Australasia (RIAA, 2007) 

claimed SRI was stable, and had been growing rapidly year by year in Australia since 

the early 1990s. From 2000 to 2006, SRI managed portfolios have grown from $325 

million to $11.98 billion, an increase of 3,587%. During the 2006 financial year, 

portfolios grew 56%, from $7.67 billion to $11.98 billion. From 2004 to 2007, the 

market share grew from 0.7% to 1.87% of the total market. 
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2.8.5 SRI Market in the Asian Countries 

 

In the emerging economies of Asia, the SRI market is at an early development stage. 

Although it is still developing, the growth of SRI in the last few years has been 

remarkable. For example, SRI assets in all emerging markets were accounted as less 

than 0.1% of the total SRI assets worldwide in 2003. This has grown from US$2.2 

billion in 2003 to over US$300 billion by the end of 2008, which is about 10% of the 

total investment in emerging markets (Mercer, 2009). However, according to new 

research conducted by the global consulting firm Mercer, there is strong potential for 

improvement in practice among Asian SRI. This potential improvement is possible 

despite the challenge of a lack of ESG disclosure in these emerging economies. Global 

SRI investors are playing an important role in highlighting investment opportunities, 

establishing SRI, and promoting the long-term value of SRI practices and products into 

these markets (ASrIA, 2003). Therefore, the expectations of the future of SRI in Asian 

markets show promise in the coming years. 

 

Adachi (2001) stated that SRI began in Japan in 1999 when mutual funds were 

introduced. These mutual funds screen companies into the investment portfolios, 

principally based on environmental issues. The Japanese fund market founded the first 

SRI fund, an environmental investment fund called Nikko Eco Fund. Sakuma and 

Louche (2008) noted that the Japanese funds market had 34 SRI mutual funds and 4 

fund options for pensions, with a total market value of US$3 billion in 2007. In addition, 

Japanese financial institutions launched 11 SRI funds. There are 6 domestic and 2 

international environmental protection funds, 1 domestic and 2 international SRI fund, 

with the total value of these funds at US$10 million. Sakuma and Louche (2008) also 

mentioned that SRI is becoming an international phenomenon and has been developed 

in Asian countries, first in Australia, Hong Kong, Singapore and then in Japan. In Japan, 

SRI is making an effort to catch up with similar markets in developed countries.  

 

Hong Kong’s market has the most active investment funds in Asian SRI and total assets 

of HK$1.49 trillion were managed by the local fund management industry in 2002 

(Getzner and Grabner-Kräuter, 2004). This marked an increase in funds under 

management for the third successive year. Of these funds, approximately 63% were 

managed for foreign investors, although funds under management for local investors 

grew 23% over the previous twelve months to HK$558 billion. Fund assets invested in 
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the Hong Kong market have increased 11% from the previous year in 2003 to 

HK$739.9 billion. Of this amount, 58.7% was invested in equities (Tracy and Cheung, 

2004). Tracy and Cheung (2004) found that Hong Kong promoted 7 SRI funds in 2004; 

including 6 international funds and one domestic fund. In a very short time, ASrIA 

(2008) shows the Hong Kong launch of 19 public SRI funds. Most of the Asian 

countries have emerging markets in SRI, therefore, SRI has only small amounts of the 

markets distribution of funds. 

 

 

2.8.6 SRI Market in South Africa 

 

In South Africa, there are 25 SRI funds available composed of different types of 

investments. Approximately, R9.8 billion (0.6%) is invested in South Africa out of a 

total investment market of R1.7 trillion (De Cleene and Soonenberg, 2004). South 

Africa is only on the fringe of the mainstream SRI market, although it is growing 

rapidly. One of the reasons is that the foreign investors in the South African market 

number many more than simply domestic investors. SRI in South Africa started in 

1990’s, and the market is fast catching up. In this country, SRI began because of the 

investment practices of the unions refused, which to put their members’ monies into 

corporations that were supportive of the apartheid regime. Such practices acted as a key 

driver for the development of SRI. However, in recent years, the SRI market has had 

some downturns. For example, in the late 1990s, the Black Economy Empowerment 

boom and its subsequent demise damaged the investor confidence in SRI, and in 

investors image of SRI. Apparently, the market became unattractive to investors at that 

time (De Cleene and Sonnenberg, 2002). 

  

Through the years, various laws and regulations have been implemented, for example, 

the Pension Fund Regulation requiring trustees to disclose whether they have a social 

and environmental policy with regard to investing strengthens SRI in South Africa. This 

regulation channeled investment into areas of national priority (De Cleene and 

Sonnenberg, 2002). In addition, Prudential Investment Guidelines and disclosure policy 

were regulations made in the SRI market (Dawkins and Ngunjiri, 2008). 
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2.9 Chapter Summary and Conclusion 

 

This chapter provides the foundations for the information regarding the SRI markets 

that are analyzed in the thesis. This chapter has presented an overview of literature in 

the area of SRI. SRI has developed over a long period of time in a number of countries 

in response to community desire to influence corporate practice. SRI has grown to the 

point where, in countries such as the US and the UK, it is an investment approach 

widely available to the mainstream investment community. Within Australia the 

awareness of SRI is developing, and given the amount of savings held by Australians 

that is potentially available for investment and the strong level of concern over business 

ethics, SRI has the potential of growing to become a mainstream investment option. The 

investments in SRI cannot be ignored, as the long term investment performance would 

outperform non-SRI and benchmark index.  

 

Two types of SRI investors are described; there are mainly the value-based and 

value-seeking investors. The investors in value-based investments have a strong belief 

in doing good while investing in the SRI companies. They are the loyal long-term 

investors continue to support these companies over years. Value-seeking investors are 

those who are short-term based to spot underperforming companies and gain from 

investments in those underperforming companies. There are two types of screening 

being used for the inclusion of companies in the sustainable index, mainly the positive 

and negative screening process, and a list of the index providers is also given. 

 

 

The performance of SRI and non-SRI are presented in this chapter. It has been shown 

that the performance of SRI over the period of 7 years is performing better than 

non-SRI. This is evidenced in the Australian share of the market as well as the 

international share; while the non-SRI internationally are giving negative returns, the 

international SRI are gaining positive returns. The differences in performance could be 

explained by the growing attention to SRI, the types of investors and industries. The 

strong growth of SRI is driven by government initiatives and environmental groups, and 

this growth is likely to continue in the future. Investors and fund managers should 

consider the possibility of diversifying into SRI markets and therefore this study will 

investigate the issue of whether it would be beneficial for the SRI markets to be 

included in the stocks and bonds portfolio, which is examined in this thesis. 
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Chapter 3: 

Literature Review 

 

3.1 Introduction 

 

The aim of the literature review is to present the groups of studies of socially 

responsible investment and diversification in relation to the studies carried out on 

performance, as well as in a portfolio context. The review concentrates on studies of 

SRI investment funds and SRI indices. This serves as a starting point of the thesis 

objective to investigate whether the inclusion of SRI into a portfolio would provide 

better performance to the overall portfolio consisting of stocks and bonds. There has 

been a vast amount of literature on socially responsible investment funds; some of is 

literature has studied the performance between SRI and non-SRI funds. The results have 

been mixed, and this is sensitive to different periods used, different methodologies and 

different markets. The benefits of diversifying internationally and across different asset 

classes are also discussed in this chapter.  

 

This chapter is structured as follows. Section 3.2 and 3.3 provide the review of literature 

of socially responsible investments, and the performance difference with non-SRI funds. 

Section 3.4 presents the diversification into SRI funds. Section 3.5 discusses the studies 

on international diversification. Section 3.6 reveals the studies on international financial 

market integration. Section 3.7 presents the studies on market regime switching. The 

conclusion of the chapter is given in section 3.8. 

 

 

3.2 Studies on SRI Performance 

 

The academic literature on SRI is receiving an increasing amount of attention from the 

media, regulators, fund managers, institutional investors and other stakeholders. The 

major question of the studies on the performance of SRI investment funds is whether 

these funds perform better or worse than traditional investment funds that have no 

restricted investment universe. SRI investment funds use a set of social, ethical and 

environmental criteria to select equities. These set of criteria are either used to pick 

specific stocks out of the investment universe (positive criteria) or to delete specific 
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stocks (negative criteria) from an ethical index. For example, positive criteria screen 

companies based on low pollution emissions, equal employment opportunities and good 

workplace conditions. Usual negative criteria screen companies out of the ethical index 

based on the production of alcohol, tobacco, nuclear power and weapons. 

 

Previous studies examined the financial performance of ethical versus non-ethical funds. 

A few studies have also focused on the financial performance of these funds relative to 

a selected market index. Most of the studies focused on the UK and US, however, these 

studies have not come to a general conclusion. A variety of methodological approaches 

have been used to estimate the financial performance, which could be a reason for the 

differences in the outcomes. Several international studies have indicated statistically 

significant evidence that differences in the performance of ethical and non-ethical funds 

exist (Benson et al., 2006). The following discusses the studies on SRI performance. 

 

The first study on the performance of SRI investment funds is undertaken by Luther et 

al. (1992). These authors studied the performance of 15 ethical funds in the UK from 

1984 to 1990, however, no comparison with regular funds was made. Although the 

authors found some evidence of over-performance against the world index, generally 

they did not find clear evidence of over- or under-performance of the funds, relative to 

the benchmark indices. Another result from this study was that many SRI investment 

funds have a relatively high portfolio weight in relation to small companies, and 

therefore the results may have been affected by a small company effect. In addition, the 

authors found that, in the UK, the SRI funds are relatively dissimilar, and these 

differences concerned the SRI investment criteria, the stock selection strategy and the 

level of international diversification, however, the authors did not use any statistical test 

to control whether the results were statistically significant. 

 

In a follow-up study, Luther and Matatko (1994) confirmed that the excess returns of 

SRI investment funds depended significantly on companies with a low market 

capitalization (so called small cap stocks). The authors concluded that a regression 

based on two benchmarks – a blue chip and a small cap index are more appropriate for 

performance measurement. The empirical results again showed no clear sign of out- or 

underperformance of the SRI funds. 
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A similar study is conducted by Hamilton et al. (1993) by comparing the US SRI funds 

over the period of 1981-1990 using simple regression of excess returns of a portfolio 

that consisted of all stocks listed at the New York Stock Exchange. The authors found 

only one of the 17 funds had a significantly positive estimate for Jensen’s alpha, 

whereas all other estimates were statistically insignificant. The authors have also 

formed a portfolio consisting of conventional investment funds and the results indicated 

no significant differences in mean excess returns, which implied that the US SRI funds 

performed similar with those of conventional funds. 

 

Mallin et al. (1995) used a matching sample approach to examine the relative 

performance of ethical funds, by investigating whether UK ethical funds overperform 

the market of non-ethical funds. The authors found that both kinds of funds tend to 

underperform the market and the ethical trusts outperform the non-ethical trusts, 

regardless of whether a ranking of Jensen’s alpha, Treynor’s index or the Sharpe ratio 

was used. An increased awareness and interest in ethical investments may have been a 

temporary phenomenon which influenced the results. 

 

The results were re-evaluated by Gregory et al. (1997) two years later using 18 SRI 

funds and 18 non-SRI funds matched to the SRI funds by size, age and investment area. 

Jensen’s alpha is computed using FT All Shares Index and the Hoare Govett Small Cap 

Index. The authors argued that larger firms have superior performance to smaller firms 

due to economies of scale. During the research period both types of funds were 

underperforming the market index, with ethical funds performing more badly than 

non-ethical funds, but with statistically insignificant differences. The authors claimed 

that they had found evidence to support their hypothesis that ethical funds 

underperformed non-ethical, but the result of their study could have been affected by 

the fact that from 1989 to 1993 small companies performed significantly worse than 

larger firms (Gregory et al., 1997). This study has also been criticized for result 

deviation due to sample selection biases. Gregory et al. matched the fund size at the 

start of their study, which led to differences in fund size in the sample period (Kreander 

et al., 2005).  

 

A different approach was chosen by Sauer (1997) who analyzed a well-known SRI 

stock index, the Domini 400 Social Index (DSI), rather than the SRI investment funds. 

Sauer tested whether the performance of the DSI was different from the performance of 
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the S&P 500 index and the CRSP Value Weighted Market index, during the period 

1986 to 1994. Analyzing an SRI index has the advantage that the result is not distorted 

by transaction costs and the specific quality of the fund management in comparison to 

investment funds. Both the benchmark index and the SRI index show the performance 

of the underlying stocks only. Using the Sharpe ratio and Jensen’s alpha the results 

showed no significant differences between the SRI index and conventional benchmarks. 

Thus, the author reached the conclusion that a well-diversified socially screened 

portfolio (represented by the DSI) performs as well as conventional indices are 

comprised of a broader investment pool. 

 

DiBartolomeo and Kurtz (1999) compared the DSI and the S&P 500 index for the 

period 1990 to 1999 using a complex multi-factor regression model that included a 

benchmark index but also 66 additional factors to decompose Jensen’s alpha. The 

authors measured the over-performance of the DSI compared to the S&P 500 index of 

0.18% per month, whereby 0.06% is attributed to this over-performance of a higher beta 

in the DSI. The authors concluded that the outperformance of the DSI is not due to the 

effect of social screening but can be explained by the relative risk exposures of the DSI.  

 

Statman (2000) examined the DSI and US SRI funds during 1990-1998 and found 

similar results supporting DiBartolomeo and Kurtz (1999) and Sauer (1997) that the 

DSI had higher risk-adjusted return than the S&P 500 index. The 31 US SRI funds that 

Statman (2000) used performed similarly to the market index of S&P 500, with only a 

few funds that significantly under-performed. The reason of under-performance could 

be due to the inclusion of transaction costs by the investment funds, whereas the use of 

indices provides the true performance of funds. The author compared SRI funds with 

non-SRI funds using Jensen’s alpha and the results indicated that SRI funds displayed a 

positive but not significant Jensen’s alpha over the non-SRI funds. 

 

A study by Garz et al. (2002) explored the Dow Jones Sustainability Index (DJSI) for 

Europe. The index is constructed applying a social screening on the investment universe 

of the Dow Jones STOXX 600-index. The authors of the study noticed significant 

differences in the sector allocation and the country allocation between the two indices. 

More importantly, they noted differences due to the selection of particular stocks and so 

called “style factors” characterizing investment style. These can include company size, 

market beta, financial leverage, growth and value stocks. The study revealed that the 
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analyzed SRI index displays noteworthy differences in the relative risk exposure to the 

conventional benchmark index. The authors noted that the DJSI had similar 

performance to the DJ STOXX 600 index and showed signs of out-performance. 

 

Kreander et al. (2002) analyzed 40 SRI funds in Belgium, Germany, the Netherlands, 

Norway, Sweden, Switzerland and the UK using a matching approach during 

1996-1998. The authors applied four criteria for the matching procedure: age, size, 

country and investment universe of the fund. The performance of SRI funds are 

evaluated based on Sharpe, Treynor and Jensen’s alpha. The results indicated that 

Sharpe and Treynor ratio are slightly higher for the non-SRI funds, whereas the 

Jensen’s alpha was higher for the SRI funds but only at 10% level of significance. The 

authors concluded that the SRI and non-SRI funds performed very similarly. 

 

Kreander et al. (2005) examined the performance of 60 investment funds from four 

European countries (Germany, the Netherlands, Sweden and UK) during a period 

between 1995 and 2001; of which 37 of 60 of these funds were classified as SRI funds, 

while the others were mainstream mutual funds. The funds under study were matched 

by type, age, country, size and investment universe, based on a matched pair analysis. 

Despite the different investment strategies arising from funds in different countries, no 

significant difference in performance could be established between the SRI and non-SRI 

funds. The authors concluded that there were no differences in SRI and non-SRI funds, 

however, the authors noted that non-SRI funds exhibit higher risk than the SRI funds. 

 

Renneboog et al. (2008) conducted a study to investigate whether investors pay a price 

for their investment in socially responsible funds in the US, UK, Continental Europe 

and Asia-Pacific using Carhart’s four-factor model. The authors concluded that SRI 

funds underperform the non-SRI funds in both the US and UK markets and also in most 

of the European and Asian-Pacific markets strongly underperformed compared to the 

domestic benchmark by 5% per annum, however, these results are only statistically 

significant for the Japanese, French and Swedish markets. The authors noted that the 

screening activities employed by SRI funds have a significant impact on the 

risk-adjusted returns, which could be possibly explained by investors are required to pay 

a price for investing in SRI funds. 
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Jones et al. (2008) studied 89 SRI funds in Australia during 1986-2005 using four-factor 

model and found similar with Renneboug et al. (2008), where SRI funds have 

underperformed compared to the market benchmark by 3% to 5%. The authors 

confirmed that SRI funds underperformed the market by 0.88% per annum over the 

years from 1986 to 2005, however, the underperformance was 1.52% per annum during 

2000-2005. 

 

Bauer et al. (2005) examined the differences in risk-adjusted returns in an international 

study covering 103 SRI funds over the period 1990-2001 in Germany, UK and US by 

applying the four-factor model and the results suggested no evidence of significant 

difference in the returns. The authors found that SRI funds tend to have higher expense 

ratio than non-SRI funds and noted that SRI funds were smaller and that SRI funds that 

are older have outperformed the younger funds. Similar methodologies have been 

applied to the 25 Australian SRI funds by Bauer et al. (2006) for the period from 1992 

to 2003 and found no evidence of significant differences risk-adjusted returns. The 

results could be sensitive to the chosen time period as noted by the authors. 

 

In the above mentioned paper, SRI funds differ significantly in their investment strategy 

relative to conventional funds. The studies reviewed found that SRI funds have an 

overweight in companies with a low market capitalization (small cap stocks). It is to be 

noted the results of the early studies on SRI funds should be interpreted with some 

degree of caution as these studies have shortcomings regarding the performance 

measure. These studies mainly focused on comparing the risk and returns of SRI funds 

with non-SRI funds. While those studies investigated different time periods and 

different countries, used different methods and measurements of risk-adjusted returns, 

they found mixed results in concluding whether or not there is a significant difference 

between the performance of SRI funds and non-SRI or unscreened managed funds.  

 

This thesis provides updated results for the performance comparison. The same 

methodologies being utilized throughout the thesis provide comparable results within 

SRI markets and the benefits of diversification. The thesis also improves the data being 

employed by using a standardized index of SRI with a wide variety of countries, 

covering up to 15 SRI markets internationally. This study covers a long period from 

1994 to 2009, which is covered by a richness in financial events, explained more in 

Chapter 5. The literature studied performance mostly from an US investors’ perspective. 
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There are only two studies that employed the use of Australian investors’ perspective 

(Bauer et al., 2005 and Jones et al., 2008). Both studies provide mixed results as to 

whether SRI would perform better than the market in general. As mentioned before, the 

Australian SRI market is growing at a tremendous rate and there is a need to provide 

answers to whether Australian investors are able to benefit from the SRI market. This 

thesis, therefore, contributes to the literature by an examination from an Australian 

investor’s perspective. 

 

 

3.3 Studies on SRI in a Portfolio Context 

 

The empirical research of SRI at portfolio level generally utilizes two types of portfolio 

data when analyzing the performances of SRI and non-SRI portfolios. The first type of 

portfolio compares actively managed SRI funds relative to the non-SRI funds, whilst the 

second type assesses the performance of passively managed SRI index (such as, DJSI 

and DSI for example) relative to a market benchmark (see Sauer, 1997). One of the 

earliest studies by Hamilton et al. (1993) analyzed the performances of US SRI funds 

relative to non-SRI funds and found the risk-adjusted SRI funds do not differ from the 

non-SRI funds. This result is also supported by Gregory et al. (1997) who studied UK 

SRI funds. Bauer et al. (2007) studied the performance of Canadian SRI funds with the 

non-SRI funds using a four-factor model and found no significant differences between 

SRI and non-SRI funds. The Australian SRI market is examined by Bauer et al. (2006) 

and found that SRI funds underperformed the non-SRI funds during an earlier 

sub-period and outperformed during the second sub-period. The results suggested that 

SRI funds went through a catch-up phase, most likely due to an SRI learning effect and 

more SRI products are being offered to investors. The authors concluded that ethical 

investing in Australia over the long-term did not appear to impose any financial penalty. 

 

Bauer et al. (2005) was one of the few papers that look at SRI investing at an 

international level. The authors analyzed 103 ethical mutual funds across three market 

segments, including the US, UK and Germany using a four-factor market model 

controlled for size, value and momentum, with each factor specifically designed for the 

three markets. The authors found no significant differences in the performances of SRI 

and non-SRI funds, which is consistent with the majority of earlier studies. However, 

the author found evidence that SRI funds are less sensitive to the market portfolio. 
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Sauer (1997) examined the performance of a well-diversified portfolio of socially 

screened securities against two unrestricted market indexes. The author used the DSI 

index as SRI index and the S&P 500 and the CRSP value weighted market index as the 

two unrestricted market benchmarks. By using the market index, the study will provide 

a greater level of SRI by isolating the performance implications of SRI screening 

techniques. Using data from 1990 to 1994, the author found that SRI screens do not 

have an adverse impact on SRI performance. 

 

Statman (2006) compared the performance of four SRI indices relative to the S&P 500 

index using a three-factor model. The SRI indices include the DSI 400 index, the 

Calvert Social Index, the Citizen Index, and the DJSI US index. The author found that 

the SRI index returns were higher than the market benchmark of S&P 500, but none of 

these were statistically significant. The author noted that the SRI indices generally 

outperformed the market benchmark during the boom of late 1990s, and lagged behind 

the market benchmark during the best of the early 2000s.  

 

The result from another study by Lewis and Mackenzie (2000) showed that SRI 

investors were holding both SRI and non-SRI investments at the same time. The study 

consisted of a questionnaire survey of 1,146 ethical investors in the UK. The conclusion 

was that people are willing to put their money in alternative investments, but their 

investments are affected by different economic factors. The risk and return are key 

factors for an investor when choosing a portfolio.  

 

It is also important to note that SRI and financial screens employed could result in 

skewing a portfolio toward investing in a particular stock, industry and country (see 

Geczy et al., 2003; Hamid and Sanford, 2002; Derwall et al., 2005). It is well 

documented that stock, industry and country biases used in the social screenings can 

heavily impact on the risk-return profile of portfolios (see McGahan and Porter, 1997; 

Schmalensee, 1985; Catão and Timmermann, 2004; Griffin and Karolyi, 1998; Heston 

and Rouwenhorst, 1994; Brooks and Catão, 2000; Fama and French, 1996; Carhart, 

1997). Therefore, the returns in a portfolio of SRI are more likely to be driven by factor 

biases rather than a SRI social element.  
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As can be seen in the literature review, the most extensive studies on SRI portfolio 

diversification have been those by Bauer et al. (2005) who included 3 countries into the 

portfolio (i.e. – the US, UK and Germany). This thesis extended the literature by 

incorporating 15 countries and investigates whether there were benefits for portfolio 

diversification into these countries. As mentioned earlier by Sauer (1997), the use of 

mutual funds did not seem appropriate as the inclusion of management fees by different 

SRI funds have hindered the true performance of SRI. The use of mutual funds data had 

also been criticized in that it lacked comparability; therefore, this thesis employs the use 

of the Dow Jones Sustainability Index. The analysis of SRI indices instead of 

investment funds has the additional advantage that common methodological problems 

like transaction costs, management skills, market timing and the use of publicly 

available information as instruments for conditional estimations are not necessary 

(Phillips et al., 2007). SRI indices are now available for different countries and regions 

for sufficiently long time periods. These indices measure the performance of assets that 

are selected by SRI screening procedures and can therefore be used to test the 

performance of SRI assets. As more SRI indices providers are covering more countries 

internationally, it creates an opportunity for comparison of performance of different SRI 

markets as well as forming a portfolio of SRI to diversify globally, which has not been 

studied in the past. 

  

 

3.4 Studies on Portfolio Diversification into SRI  

 

The vast majority of investors in shares choose companies or investment funds that they 

would like to invest and then leave their investments unchanged for considerable 

periods of time. In Australia, it is estimated that around 72% of investors hold their 

shares for “the long term” (Irving Saulwick and Associates, 2001). Webley et al. (2001, 

p. 29) asserted that “most individual investors in shares and trusts do not actively trade”, 

and contended that ethical investors tended to retain their investments even when they 

were performing poorly. Recent figures from the US reinforce these claims, identifying 

that, through the turbulent investment period of 2001, investor’s overall contributions to 

mutual funds fell by 94% in contrast to a fall of just 54% within socially screened funds 

(Social Investment Forum, 2005). Given the relative stability of investment decisions 

therefore, it is important to investigate the factors that contribute to investors deciding 

to place their capital, potentially for substantial periods of time, with a given company. 
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The investment approach undertaken by mainstream investors involves determining 

investments on the basis of expected financial return, without consideration of the social 

or ethical performance of target investment companies. Primary considerations are 

maximizing returns while minimizing risk across the investment portfolio.  

 

All investment involving company shares comprise some element of risk. There is risk 

that the company in which shares are purchased may not perform as expected or may be 

subject to regulatory, legal or economic hardship. There is risk that the shares, once 

purchased, will be difficult to sell at a price considered appropriate to investors. Finance 

theory regards investment decisions as based primarily upon two factors: the investor’s 

desire for monetary returns, balanced against their willingness to enter into investment 

risk. Financial modeling generally expects that the higher the risk entered into in the 

investment decision, the higher the potential financial returns will be to the investors. 

The main moderator of investment decisions regarding wealth maximization, therefore, 

is an individual’s propensity for risk. It is generally regarded that most investors are risk 

averse (Gitman et al., 1988), and that they will seek to maximize returns while 

minimizing risk of potential financial loss. Contemporary finance theory clearly 

advocates the diversification of investments across a broad portfolio of different shares 

or other investment products as a means to reduce exposure to firm-specific or 

unsystematic risk (Gitman et al., 1988; Reyes and Grieb, 1998). 

 

The commonly accepted approach to portfolio management involves investing in a 

broad array of companies with the aim of minimizing the risk that the portfolio might be 

exposed to events which impact only one, or a small number of companies or industries. 

A well-diversified portfolio leaves investors open only to systematic or market risk, 

such as inflation, that impacts all firms market-wide (Hickman et al., 1999). According 

to finance theory, therefore, the artificial limitations imposed on a portfolio through a 

socially responsible screen, potentially resulting in selection of companies with similar 

levels of unsystematic risk, should raise the overall risk within the portfolio (Kurtz, 

1997). While investors selecting a higher risk will generally expect higher returns, 

finance theory posits that the decision to impose a screen that is not selected on the 

basis of risk versus financial return, but on non-financial criteria, should theoretically 

result in investors suffering an economic penalty on their expected returns (Waddock et 

al., 2000). 
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Pragnell (2000) identified the fact that social investors were prepared to pay a premium 

to invest in SRI funds. He found that SRI funds were on average slightly more 

expensive to invest in than non-screened funds, and that SRI funds had a slightly larger 

fluctuation across their reported returns when compared to non-SRI funds. This is an 

indication that there exists a greater investment risk for SRI products over standard 

investments. It could be concluded, therefore, that as a result of their approach to 

investment decisions, social investors are more willing to expose themselves to 

investment risk than traditional investors. 

 

However, there is a conflicting suggestion that social investors, while perhaps willing to 

accept a higher portfolio diversification risk than other investors, are in fact more averse 

to the potential for unsystematic (company-specific) risk that can result from socially 

irresponsible performance within particular companies. There is conclusive evidence, 

and it would seem, wide acceptance, that links corporate social irresponsibility with 

periods of negative investor returns. It is suggested that a socially irresponsible 

companies report a higher overall unsystematic risk to its investors (Hickman et al., 

1999) with the potential for responses to social irresponsibility including higher costs, 

(e.g. insurance premiums), threat of increased government regulation, loss of customers 

(lower revenue), lower employee loyalty, and the potential for dissatisfied parties to 

raise law suits. Clearly higher costs, lower revenues and the threat of legal and 

settlement costs will in time impact on a company’s profits, and therefore the earnings 

available from which to pay dividends to investors (Guerard, 1997; Fayers et al., 2000).  

 

Hickman et al. (1999) contended that there were clear benefits to including socially 

screened funds within an investment portfolio in order to reduce risk and maximize 

return. Social investors tend to remain more loyal to their investment decisions than 

traditional investors do, and as a result, social funds offer a measure of stability to a 

portfolio, especially in times of economic fluctuation or downturn. Allen Consulting 

Group (2000) presented a convincing argument that examining a company’s level of 

social responsibility provided a good indication of the company’s longer-term 

investment potential. “The way that a company approaches issues such as unrecognized 

environmental liabilities, workplace discontent, consumer activism, and community 

action provide good rationale for understanding whether a company is focusing on 

current results rather than ongoing success and future potential” (Allen Consulting 

Group, 2000, p.2). It appeared that the investment decisions made by social investors 
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also differ from mainstream investors in their emphasis on the consideration of 

longer-term outcomes. 

 

Within Australia, in particular, it is important to comment on the approach taken to 

portfolio screening and diversification decisions, given the limited number of stocks 

available, and the relatively high percentage of resource-based stocks listed. An overly 

strict screening criterion can result in the omission of a large number of companies 

(Cowton, 1999) which, in an economy the size of Australia’s could make SRI portfolio 

unfeasible. The Allen Consulting Group (2000) contended that, for the sake of 

diversification of stocks across the entire economy, a degree of tolerance, or a “light 

green” approach (Pragnell, 2000) must be considered when deciding upon screening 

criteria.  

 

The rational approach to investment decision making in which modern finance theory is 

grounded, focusing on investor’s wealth maximization, and broad portfolio 

diversification is clearly not entirely applicable to the SRI phenomenon. While financial 

goals are important to socially responsible investors, and to date SRI investment funds 

have not disappointed many investors with respect to financial returns (Allen 

Consulting Group, 2000), they are not the only criteria upon which investment decisions 

are made. There remains evidence of a willingness among some investors (up to 78%) 

(Irving Saulwick and Associates, 2001), to trade-off financial gains in order to achieve 

ethical outcomes. It would appear that the rational framework of finance theory is 

somewhat lacking in its capacity to explain the reasons behind SRI decisions.  

 

The review of the literature shows that an SRI portfolio consists of lower unsystematic 

risk, which is reduced by investing in companies that are socially responsible. The SRI 

investors would usually hold assets in their portfolio for are long term and would not 

normally switch because SRI investors are not profit motivated. This behavior has 

supported good companies in better performance, as SRI investors are concerned with 

how well these companies are performing based on the screening criteria. The 

tremendous growth that the SRI industry is experiencing, and the expanding choices of 

SRI funds provides investors with even more variety to diversify their portfolios. 

Therefore, it would be important to study and examine the impact of SRI markets on a 

portfolio consisting of stocks and bonds. Most of the studies reviewed have been 

concerned with the analysis of the investment performance of SRI, the decision making 
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and behavior of SRI investors, while much fewer studies evaluated the impact of 

diversification of the existing portfolio of stocks and bonds when including SRI assets. 

Therefore, this study fills a major gap in the literature. 

 

 

3.5 Studies on International Diversification 

 

The concept of international diversification is the notion that economic conditions and 

shareholders’ returns in different international markets are less than perfectly correlated, 

hence portfolio risk would be reduced by investing in international markets (Markowitz, 

1952; 1959). This can be done by selecting individual securities in a way that their risk 

characteristics offset each other (Ayling, 1986). The first few studies that have shown 

international portfolio diversification to improve portfolio performance by combining 

international stocks with domestic stocks were by Grubel (1968) and Levy and Sarnat 

(1970). 

 

Grubel (1968) extended the modern portfolio analysis to encompass international 

markets. The author claimed that by diversifying internationally, the portfolio is 

exposed to an entirely new kind of welfare gain, different from gains from trade and 

increased productivity. By analyzing 11 major stock markets internationally, the author 

provided supporting calculations based on empirical ex-post realized returns from the 

international markets. Grubel’s (1968) has been followed up by other studies analyzing 

international diversification in other markets (see Levy and Sarnat, 1970; Agmon, 1972; 

Lessard, 1973; Solnik, 1974; and Shawky et al., 1997). The approach used by Grubel 

(1968) was criticized by Agmon (1972), who argued that the stock market indices were 

inadequate measures of portfolio diversification benefits into international stock 

markets, especially when two indices were less correlated did not imply that the benefits 

of international diversification is greater than domestic diversification. 

 

Solnik (1972) shown that the level of systematic risk in a portfolio can be reduced when 

investors added more international securities into a portfolio of US securities and the 

author noted that the primary motivation to hold a portfolio of stocks was to reduce risk. 

The results from Solnik (1972) have been confirmed by other studies that by 

diversifying internationally, the portfolio risk can be reduced. Black and Litterman 

(1992) found that the efficient frontier was pushed out further when international 
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opportunities were included in the opportunity set, increasing the capacity for risk 

reduction beyond a portfolio with the US stocks only. Shawky et al. (1997) provided 

evidence in favor of international portfolio diversification as a method of reducing the 

portfolio risk without adversely affecting the portfolio expected returns. 

 

A study by Clarke and Tullis (1999) investigated how much international exposure is 

optimal in determining a portfolio’s returns and risk. The authors suggested that from 

20% to 30% of stock portfolios might be allocated to a core international stock position 

using typical market parameters. It is possible that investors might want to diverge from 

this suggested allocation, depending on the expected relative returns of domestic and 

foreign equities and on the expected currency returns. 

 

Spiedell and Sappenfield (1992) raised concerns that the correlation between 

international markets are increasing and the benefits of diversification would slowly 

diminish. The authors noted that it is difficult to obtain diversification benefits 

internationally as trading barriers are reduced and economies are more integrated. This 

is also supported by Sinquefield (1996). Sinquefield (1996) concluded that the empirical 

evidence for this period does not support the belief that the international equity market 

has higher expected returns by analyzing the Europe, Australasia, and Far East (EAFE) 

index and other major indices to diversify a portfolio of S&P 500 during 1970-1994. 

The author found that international diversification does not lead to higher portfolio 

returns than those invested in the S&P 500. 

 

As more investors are seeking to reduce their portfolio risk by diversifying 

internationally, it would be important to understand that the world do not use a common 

currency unit and therefore the portfolio would be subjected to foreign currency risk. 

The currency risk is the movements between foreign currencies that could affect the 

cash flows in the domestic portfolio when the investments are invested in a foreign 

currency (Ross et al., 2008). In the case of international diversification, currency risk 

more than offsets the reduction in security risk. International investor must convert 

currencies to transact and invest in international markets and would be exposed to 

exchange rate risk. The risk can be minimized by a variety of methods, including 

diversifying between several currencies and entering into currency forward, futures, 

options and swap markets. Several studies have examined the efficiency and benefits of 

alternative currency hedging techniques (see, for example, Madura and Reiff, 1985; and 
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Eun and Resnick, 1988). 

 

Jorion (1988) stressed the fact that the contributions of foreign currency risk to the total 

portfolio risk would be insignificant if the proportion of international securities was 

small. The contribution of foreign currency risk becomes larger as the proportion of 

international assets in a world market portfolio increases. In addition, the impact of a 

particular currency’s fluctuations in the long-term is generally offset by compensating 

fluctuations in other relevant currencies, with the depreciation of one currency offset by 

the appreciation of another. 

 

There are voluminous evidence documenting that international diversification is 

beneficial, however, there are studies that have suggested that it would be more 

advantageous to diversify across industries. Solnik (1974) aimed to study the 

diversification across industries rather than diversification across countries. His results, 

however, claimed that benefits of diversification are greater by diversifying across 

countries rather than across industries. Roll (1992) examined this issue using 24 stock 

market indices during 1988-1991 to decompose performance from international 

diversification and found that industry factors explained approximately 40%, exchange 

rates 23% of the volatility of the stock market returns and part of the performance is 

resulted from international diversification. Heston and Rouwenhorst (1994) compared 

the diversification across industries and countries and found little evidence to support 

Roll (1992). Heston and Rouwenhorst (1994) found little variation in country stock 

market indices that could be explained by their industrial composition, thus concluding 

that it would be more beneficial to diversify across countries rather than industries. This 

could be due to the small industry effects that are less diversified in their sample, hence 

the portfolio risk reduction is more effective with diversification across countries. 

Griffin and Karolyi (1998) supported the findings of Heston and Rouwenhorst (1994) 

by employing the Dow Jones World Stock index in 66 industry classifications and over 

25 countries. 

 

Given the advantages of diversifying across countries, there are investors who tend to 

concentrate their portfolio investments heavily on their own country stock markets. 

Even when there are no restrictions on investing internationally, investors typically 

invest large portions of their portfolio into domestic markets. French and Poterba (1991) 

studied the domestic ownership of shares traded on major developed stock markets and 
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found very little diversification across countries. The results indicated that only 1.9% of 

Japanese investors are investing internationally and 6.2% of American investors 

diversifying their portfolio internationally. This can be explained that investors are 

better informed about domestic investments than international investments and investors 

are optimistic on the performance of their own domestic market. The authors attempted 

to explain this behavior is due to investor preference and options and not due to taxation 

and transaction associated with international diversification. Kang and Stulz (1997) 

demonstrated that investors in Japan tend to invest on better known large stocks 

internationally. The home-bias behavior exhibited by investors’ raises an issue because 

it is contrary to the belief that international diversification improves portfolio 

performance due to lower correlations across countries. 

 

The review of international diversification literature have provided evidence that 

diversification across countries would be most effective in reducing portfolio risk. 

Studies on diversification have generally supported that international diversification 

would enhance portfolio returns, as international markets faced with different financial 

conditions and market movements. Additionally, the benefits of diversification rely on 

the correlations between international markets, the lower the correlations, the higher 

potential for diversification benefits. 

 

The thesis contributes to the literature by including the 15 SRI markets into a portfolio 

and examining whether the benefits of diversification would be achievable. Prior to the 

formation of a portfolio, the study analyzes the correlation between the SRI markets to 

ensure the low correlations would be beneficial. As also mentioned earlier that the 

correlation between markets is changing over time, there is a need for a more robust 

model to capture the time-varying correlation. Therefore, this thesis employs the 

dynamic conditional correlation (DCC) multivariate GARCH model to investigate the 

correlation between SRI markets. More information on DCC is discussed in Chapter 5’s 

Data and Methodology. 

 

 

3.6 Studies on International Financial Markets Integration  

 

Models of time-varying volatility have been introduced to the empirical finance 

literature over the past few decades, with considerable success. While many of these 
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models have been shown to be succinct descriptions of second moments, their economic 

value to investors has sometimes been glossed over. The generalized autoregressive 

conditional heteroskedasticity (GARCH) model captures potential asymmetric effects of 

innovations on market volatilities. Most of the studies have been applied to stock 

markets in general; none of them has analyzed the SRI markets. Bekaert and Harvey 

(1995), Fratzscher (2002) and Fernandez-Izquierdo and Lafuente (2004) found that a 

number of stock markets exhibited a high degree of integration. Longin and Solnik 

(1995) and Christofi and Pericli (1999) have found similar results of increased 

integration by using a correlation and covariance matrix. The results suggested fewer 

opportunities to increase returns and diversify risk across various stock markets. 

 

Hamao et al. (1990) examined financial integration and international efficiency in US, 

UK and Japan stock markets using a GARCH-M model during 1985-1988. The 

objective of their study was to test the effect of global news released overnight had on 

opening price and additional transmission of risk between the markets. The authors 

found statistically significant spillovers in all three markets, suggesting 

non-instantaneous adjustments to news; however, they attributed these findings to 

overlapping trading between the stock markets. 

 

Lin et al. (1994) investigated volatility spillovers between the US and Japan stock 

markets during 1985-1989 and found bidirectional spillovers between daytime returns 

in one market and overnight returns in the other, suggesting that these two stock 

markets were integrated with the global news affecting both markets. The results were 

consistent with other studies such as Hamao et al. (1990) and Bae and Karolyi (1994), 

who found that the degree and persistence of shocks originating in the US or Japan 

stock markets were extensively understated. 

 

Susmel and Engle (1994) inspected volatility spillovers between the US and UK stock 

markets during 1987-1989 using several GARCH models and found there were no 

significant evidence of volatility spillovers between US and UK stock markets. In 

addition, the inclusion of the October 1987 crash period did not support the existence of 

spillover between the US and UK stock markets. 

 

Choudhry (1996) analyzed the volatility, time-varying risk premium and persistence of 

volatility in Argentina, Greece, India, Mexico, Thailand and Zimbabwe using a 
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GARCH-M model during 1976-1994. The author found evidence of fluctuations in the 

ARCH parameters, risk premium and volatility persistence in the six stock markets. 

However, these changes were not consistent and they vary between individual stock 

markets. 

 

Kanas (1998) studied the volatility spillovers across three largest European stock 

markets (UK, France and Germany) during 1984-1993 using a GARCH model and 

found evidence of volatility spillovers between the three stock markets. The results 

showed that the spillovers were asymmetry and in the sense that bad news occurring 

from one market had a larger effect on the volatility of another market in comparison to 

good news. 

 

Christofi and Pericli (1999) examined the short-run dynamics in returns and volatility 

between five major Latin American stock markets (Argentina, Brazil, Chile, Colombia 

and Mexico) using an EGARCH model during 1992-1997 and found evidence of first 

and second moment interactions between the five stock markets. The results indicated 

that volatility spillovers in these stock markets were more common than other regional 

stock markets. 

 

Fratzscher (2002) analyzed the integration process among 16 European stock markets 

using a trivariate GARCH model during 1986-2000 and found that these European 

stock markets had increased in importance in the world financial markets since the 

mid-1990s, while the degree of integration had been fluctuating over the years. 

 

Kim and In (2002) investigated the impact of major stock market developments and 

macroeconomic news announcements from the Australian investors perspective during 

1991-2000 using a bivariate GJR-GARCH model. The objective of their study was to 

study the dynamic integration between Australian stock markets and other major global 

stock markets (US, UK and Japan). The results suggested that the movements of these 

three major stock markets and some macroeconomic news had significant influence on 

the Australian stock markets. 

 

There are voluminous number of studies that had examined the issue of international 

integration among financial stocks markets and other markets such as the bond and 

money markets (see, Roca, 1999; Click and Plummer, 2005). There is, however, no 
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consensus among the studies as to whether markets are integrated or not. Some studies 

found that markets are integrated while others studies found the opposite, depending on 

the type of markets studies, time period and data used. More importantly, in terms of the 

motivation of the thesis, none of the above mentioned studies have focused on the 

financial integration of SRI markets.  

 

Most of the integration literature employed GARCH models in their studies to examine 

financial market integration. GARCH models, however, consider negative and positive 

error terms to have symmetric effect on volatility. For example, negative shocks are 

assumed to increase volatility in the same way as with positive shocks. Black (1976) 

noted that bad news tend to have a larger effect on volatility than good news, as such 

the parameters of GARCH models should be extended to capture this effect. 

Additionally, GARCH models do not provide any explanation as to what causes the 

variation in volatility. The limitations of GARCH models have motivated the thesis to 

employ a more appropriate model called Dynamic Conditional Correlation-GARCH 

(DCC) model.  

 

The DCC model has been used in the literature to investigate integration between 

markets. Several papers have found the possibility of dynamic conditional correlations 

across assets, such as those of Joy et al. (1976) and Longin and Solnik (1995). The DCC 

model developed by Engle (2002) had been applied to stock, bond and foreign exchange 

markets in the US and France. Studies that have employed the DCC model between 

stock markets and across stock and bond markets have successfully captured the 

time-varying correlation in their studies (see Billio and Caporin, 2004; Dean and Faff, 

2001; McAleer et al., 2008). 

 

In spite of the many applications of the DCC model in analyzing interactions between 

financial markets, this approach has yet to be used in the examination of the correlation 

between SRI markets. The first study of this thesis investigates the inter-linkages 

between SRI markets. The importance of studying time-varying correlation between 

SRI markets provide investors an indication of the diversification benefits between 

these SRI markets and investors can make informed decision whether they want to 

proceed to invest in SRI markets that are integrated. As can be seen in the literature 

review, the thesis contributes to the literature by applying this advance DCC model into 

the SRI market and this has not been done in the past. Thus, this thesis contributes to the 
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SRI literature, and additionally, to the financial integration literature. More details on 

DCC model are discussed in Chapter 5’s Data and Methodology. 

 

 

3.7 Studies on Market Regime Switching 

 

Quandt (1958, 1960) developed a simplistic model of regime switching that changed at 

a given time. The model was further enhanced by Goldfeld and Quandt (1973) and 

Hamilton (1989, 1990) to include the use of Expectations Maximization (EM) algorithm 

in the estimation of regime-switching models. Regime switching models have been 

applied to various areas of finance to capture the market conditions. Schaller and van 

Norden (1997) examined the stock prices of S&P 500 index and concluded that the 

regime switching model is superior to other models, given that stock prices are 

time-varying and the regime switching model is able to capture this movement. 

Subsequently, So et al. (1998) also identified that stock market returns of S&P 500 

index are regime-dependent during 1961-1987. The authors identified three regimes in 

their study, which are high, medium and low volatility regimes, and concluded that the 

high volatility regime is captured the 1987 stock market crash and overlap considerably 

with the four US economic recession periods. 

 

Schaller and van Norden (1997) and So et al. (1998) documented the identification of 

switching behaviours in the stock market returns and volatility and therefore, the regime 

switching model would be able to capture the switching behaviour in the model’s 

parameters. The switching behaviours in the stock market tend to be less persistent in 

affecting stock price returns compared to different stock market regimes. This can be 

explained that the stock market price moves dynamically, hence the persistence of 

shocks effects is lower and would enable a more robust estimation of market returns and 

risks. Failing to capture market regimes and switching behaviours would result in 

estimating market returns in the same volatility states and it would be difficult to 

interpret and/or forecast the future market returns during different volatility states, such 

as during a low or medium volatility states. 

 

Due to the significance of the stock market regimes on the stock returns, there is an 

increasing interest in regime switching between the stock market returns and other 

relative variables, which may have some time-varying effects on the stock market 
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returns. For example, Kanas and Ioannidis (2010) documented strong evidence of 

regime switching in the relation between real stock prices and real activity for the UK 

over the period 1946-2002, particularly for the causality pattern from real stock returns 

to the industrial production growth rate. The causality between stock returns and 

industrial production growth rate was found to exist only in the low stock market 

volatility regime. The relation between expected stock market return and financing 

costs resulting from an institutional feature has also been identified as regime-dependent, 

according to the US study of Chou and DeGennaro (1994). Also, a regime-dependent 

relation between real stock returns and expected and unexpected inflation has been 

uncovered by Hondroyiannis and Papapetrou (2006). This study has identified three 

market regimes in Greece during the period from 1974 to 2002.  

 

Some of the better known uses of Markov Switching models have been concerned with 

the modeling of exchange rates. A large amount of research has been conducted in the 

identification of the existence of regimes in exchange rates. For example, Engle and 

Hamilton (1990) noted that regime switching models were particularly useful in 

describing the properties of exchange rates. Within this structure, the authors looked at 

regimes in terms of the data having two different mean estimates. Further analysis by 

Engle (1994) utilized the same Markov Switching model, and reviewed the ability of 

the model to forecast returns. Interestingly, he found that the Markov Switching model 

did not produce superior forecasts. However, the author noted that the model appeared 

to be superior in forecasting the direction of the exchange rate movements, supporting 

some of the findings in Engle and Hamilton (1990).  

 

Vigfusson (1997) evaluated the US dollar/Canadian dollar exchange rate. The author 

applied the Frankel-Froot model, where the exchange rate is assumed to be driven by 

two types of investors: fundamentalist and chartists. The author applied an ARMA 

model for the technical component of the forecasts and for the fundamental component 

involving two factors, the first being a purchasing power parity relationship, and the 

second being a terms of trade measure. The major conclusion of this paper is that the 

author demonstrated that a regime switching regression can be utilized to model the 

Frankel-Froot model. The authors utilized the Markov Switching model developed by 

Hamilton (1990), using two states; one state was representative of the fundamentalist 

state whilst the other was a representative of a technical state.  
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A year earlier, Vigfusson (1997) concluded that the determinants of the switching in a 

Markov switching model and the application to the Frankel-Froot model deserved 

further research. The author noted that the two underlying processes of chartist and 

fundamentalist both have merit in the forecasting process, but noted that there are some 

concerns with the interpretation of the variance findings for the chartist/fundamentalist 

model. The regimes tested showed differing variances, and hence the notion of shifting 

from regimes may just be more driven by changing variance, rather than by shifting 

investment philosophy. 

 

Some of the literature also looked at modeling exposures to a value regime as part of a 

Markov Switching process (essentially two value regimes). Frommel et al. (2005) 

undertook a study of exchange rates using a Markov Switching process. For their model, 

they used a version of the monetary model of exchange rates, and the real interest rate 

model of exchange rates. The authors studied three currencies (the Yen, the 

Deutschemark and the British pound) and concluded that there was clear evidence of 

switching behavior.  

  

This structure of Frommel et al.’s (2005) study is also similar in structure to that of 

Shaller and van Norden (1997). The authors used a regime switching model to forecast 

the US equity market, utilizing one value indicator (dividend yield). The authors 

subsequently found that there was a high degree of predictability after accounting for 

state dependent behavior, and further notes that regime behavior is strongly observed. In 

a subsequent paper, van Norden and Schaller (1999) again demonstrated that stock 

market returns exhibited a switching behavior. In this paper, the authors utilized one 

value factor (dividend yield), and concluded that a market can have differing sensitivity, 

or focus, to a value factor. The authors used this characteristic to test if a Markov 

Switching model can help forecast speculative behavior and crashes and demonstrated 

that that regime switching adds to the forecasting process. 

 

Switching behaviour can be due to the investors’ collection of preferences and 

tolerances and this is reflected in the market movements. It can also be perceived that 

the preferences and risk tolerances change according to the market behaviour (e.g. 

wealth effects and non-linear risk functions). Braga de Macedo et al. (2009) suggested 

that switching may be a conditional event, as preferences change from the influence of 

external factors, this would be reflected in the market switching behaviors between 
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regimes. 

 

For the extensions on the traditional Markov Switching, an investigation will be done 

into the use of the time inhomogeneous Markov Switching model. This allows the study 

to test if the market does have conditional switching. Where the Markov Switching 

model assumes that the transition matrix is constant throughout the life of the model, the 

time inhomogeneous version assumes that transition probabilities are conditional on 

other exogenous variables. From this it will be possible to see if one can identify where 

the market is more likely to switch to or from, due to various changes in the market 

conditions. The most obvious example of this is where investors are assumed to switch 

regimes due to some economic event. For example, uncertainty or a change in investor 

behavior may be more or less frequent, given changes in economic conditions. Investors 

change their risk profiles, conditional on wealth, expected pay off or other exogenous 

factors. Effectively, this changes the probability of a switch in the duration of staying in 

a regime, and the probability of moving from one regime to another. Examples of this 

can be seen in Diebold et al. (1994), Filardo and Gordon (1998), and Durland and 

McCurdy (1994).  

 

The review of literature has shown that the Markov Switching has captured the financial 

market conditions and has proved to a reliable model to characterize market switching 

behavior. Based on the review, Markov Switching has been applied to a variety of 

issues, however none of them have focused on the area of SRI markets. The thesis 

employs Markov Switching to analyze the switching behavior and determine how much 

risk and return the SRI market is experiencing. The Markov Switching model will be 

tested in the study to determine the market regimes for the SRI markets, and the results 

will show how the SRI market switches within the market regimes. 

 

 

3.8 Chapter Summary and Conclusion 

 

This chapter has presented the review of literature on socially responsible investment, 

diversification and the models used in the analysis. As can be seen from the literature 

the performance of SRI has been mixed and sensitive to different time periods and 

methodologies. Most of the previous studies have employed the use of funds data, 

which is criticized as having lowered the performance of SRI versus non-SRI funds. As 
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mentioned earlier by Sauer (1997), the use of mutual funds does not seem appropriate as 

the inclusion of management fees by different SRI funds have hinder the true 

performance of SRI. The thesis utilizes the SRI index to make a comparison between 

different countries provided by the Dow Jones Sustainability Index to overcome the 

problems with transaction costs, management skills and market timing. The providers of 

the SRI index are available internationally, and as such allow for the comparison and 

formation of different SRI portfolios internationally. The objective of the thesis is an 

investigation into whether the inclusion of SRI would increase the performance of a 

portfolio with stocks and bonds.  

 

The most extensive studies on SRI portfolio diversification have been those of Bauer et 

al. (2005) who included 3 countries into their portfolio (i.e. US, UK and Germany). 

Additionally, none of the studies has conducted an examination of the impact of SRI 

markets included into a portfolio consisting of stocks and bonds, or how this would 

affect the risk and returns behavior in a portfolio. The literature has yet to investigate 

which SRI markets would be beneficial to an increase in the performance of the 

portfolio. Therefore, this study fills the gap in the literature by incorporating 15 

countries and providing updated results for the benefits of diversification. 

 

The literature studied performance, focused mostly on US investors’ perspective. There 

are only two studies that have employed the use of an Australian investor’s perspective 

(Bauer et al., 2005 and Jones et al., 2008). Both studies provide mixed results as to 

whether SRI would perform better than the market in general. As mentioned before, the 

Australian SRI market is growing at a tremendous rate, therefore there is a need to 

provide an answer as to whether the Australian investors are able to benefit from the 

SRI market. This thesis contributes to the literature by an examination from an 

Australian investor’s perspective. 

 

The thesis is also the first to employ the advanced models of DCC and Markov 

Switching in the area of SRI markets. The use of DCC captures the time-varying 

correlation, as correlation between markets is changing over time. The Markov 

Switching has captured the financial market conditions and proven to be the reliable 

model to characterize market switching behavior. The thesis employs DCC and Markov 

Switching to provide a more robust analysis, and contributes to the literature by 

applying these models to a new area that has hitherto not been examined. 
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Table 3.1:  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Barnett & 
Salomon (2006) 

Test the relationship between social and 
financial performance within mutual 
funds. 

61 SRI funds 
1972-2000 
CRSP 
Monthly data 
US 

OLS and Sensitivity 
analysis 

The number of social screens used by an 
SRI increase, financial returns declines at 
first, but then rebound as the number of 
screens reaches a maximum. 

Bauer, Koedijk & 
Otten (2005) 

Investigate the investment styles of 
ethical funds, and control for their 
biasing influences in performance 
assessment routines. 

103 mutual funds 
1990-2001 
CRSP 
Monthly data 
German, UK and US 

Carhart model No statistically significant difference 
between ethical and conventional mutual 
funds; ethical mutual funds exhibit distinct 
investment styles in comparison to 
conventional funds. 

Bauer, Derwall & 
Otten (2007) 

Investigate the aggregated performance 
and investment styles of ethical and 
conventional mutual funds and allow 
for time variation in funds’ systematic 
risk. 

Jantzi index 
1994-2003 
Jantzi index 
Monthly data 
Canada 

Jensen alpha 
Carhart model 

No significant difference in performance 
between ethical mutual funds and 
conventional. No evidence that investment 
styles exposures of ethical mutual funds 
differ from conventional funds. 

Bauer, Otten & 
Rad (2006) 

Investigate mutual funds performance 
and investment styles relative to 
conventional funds. 

25 ethical funds 
1992-2003 
Morningstar 
Monthly data 
Australia 

Carhart model No evidence of significant differences in 
risk-adjusted returns between ethical and 
conventional mutual funds. No financial 
penalty for being an ethical investor in 
Australia during 1992-2003. Also, found 
strong and significant home bias for all 
international ethical funds. 
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Table 3.1 (continued):  

Summary of SRI Performance Literature  

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Bello (2005) Investigate the extent to which SRI 
affects the characteristics of assets 
included in a portfolio. 

42 mutual funds 
Domini Social Index 400 
Monthly data 
1994-2001 

Jensen alpha 
Sharpe index 

SRI funds do not differ from conventional 
funds in asset characteristics, degree of 
portfolio diversification, or long-run 
performance. 

Benson, 
Brailsford & 
Humphrey (2006)

Examine whether the portfolio 
allocation across industry sectors and 
the stock picking ability of SRI 
managers are different when compared 
to conventional fund managers. 

185 SRI funds  
Morningstar 
Monthly data 
1994-2003 
USA 

Sharpe index SRI funds exhibit difference industry betas 
consistent with different portfolio positions, 
but these differences vary from year to year. 
It is also found that there is little difference 
in stock-picking ability between ethical and 
conventional fund managers. 

Bollen (2009) Study the dynamics of investor cash 
flows in socially responsible mutual  
funds.  

CRSP database 
Annual data 
1980-2002 

Carhart model Strong evidence that cash flows into 
socially responsible funds are more 
sensitive to lagged positive returns than 
cash flows into conventional funds, and 
weaker evidence that cash outflows from 
socially responsible funds are less sensitive 
to lagged negative returns. These results 
indicate that investors derive utility from the 
socially responsible attribute, especially 
when returns are positive. 

Brander (2006) Assess whether senior executives and 
directors of companies’ identified as 
“ethical” or “socially responsible” 
receive higher or lower compensation 
than comparable executives and 
directors of other firms. 

S&P 500 
DSI database 
Annual data 
1992-2003 

Regression analysis CEO compensation, other executive 
compensation, and director compensation 
are all lower in DSI firms than in the 
excluded firms in the S&P 500.  
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Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Cespa & Cestone 
(2007) 

Argue that shareholder’s interests are 
better served when the protection of 
stakeholders is not left to CEO’s 
discretion. 

  This finding provides a rationale for the 
emergence of specialized institutions that 
help firms commit to stakeholder protection 
even in case of managerial replacement. 

Chong, Her & 
Phillips (2006) 

Examine the risk and performance of 
the Vice Fund, an antithesis of socially 
responsible funds. 

758 observations 
Vice Fund, DSI and the 
S&P 500 Index  
Daily data 
2002-2005 

Jensen alpha 
Sharpe index 

The conditional risks of the various time 
series are lower than the suggested by the 
statistical standard deviation. 
 
 

Cummings 
(2000) 

Examine whether differences in 
financial performance exist for 
investment trusts, which base their 
portfolio selection primarily on an 
ethical screen, compared to indexes, 
which incorporate a broader spectrum 
of investments. 

7 Australian ethical unit 
trusts 
ADDIER Investment 
Research and Technology 
Monthly data 
1986-1994 

Jensen alpha 
Sharpe index 
Treynor index 

Results indicate that on a risk-adjusted basis 
there is an insignificant difference in the 
financial performance of these trusts against 
three common market benchmarks. 

Derwall, 
Guenster, Bauer 
& Koedijk (2005) 

Investigate whether a long-run premium 
or penalty exists for holding 
environmentally responsible companies. 

450 companies 
CRSP stock database 
Annual data 
1995-2003 

Sharpe index 
OLS 
 

The benefits of considering environmental 
criteria in the investment process can be 
substantial. 
 



 

 75

Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

DiBartolomeo & 
Kurtz (1999) 

Examines the managing risk exposures 
of Socially Screened Portfolios. 

Domini 400 Social Index 
Monthly data 
1990-1999 
 

APT Model The initial performance attributions of the 
DSI and CORE portfolios suggest that the 
relative outperformance of the DSI over the 
period of the study was consistent with the 
factor and industry “bets” implicit in the 
social screening process. There was no 
evidence of a "social" factor. Had the 
available sample period been longer, it is 
likely that periods when the DSI 
underperformed the S&P 500 would have 
been evident. 

Diltz (1995) 
 

Examine a crucial issue to many 
investors, whether ethical screening 
affects portfolio performance. 

CRSP 
Daily data 
1989-1991 

Jensen alpha Analysis of portfolio alphas over the period 
encompassing calendar years 1989-1991 
suggests mildly that certain ethical screens – 
good environmental 
performance, lack of military work, and 
lack of nuclear industry involvement – may 
in fact enhance portfolio performance. 

Dupré, 
Girerd-Potin & 
Kassoua (2004) 

Investors should not have any illusions: 
it is not possible to gain the long run by 
being social. The financial sacrifice will 
become all the more real compared to 
financial considerations. 

173 companies 
ARESE  
Monthly 
1999-2001 

Portfolio optimization Propose methodologies for building 
efficient portfolios that include a social 
criterion. 
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Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Garz, Volk & 
Gilles (2002) 

Opportunities and risks of a new 
investment style. 

DJ STOXX 
Monthly 
1999-2002 

Multifactor regression 
Model 
Minimum tracking 
error 
Market timing 
Portfolio Optimization 

The use of sustainability filters can also 
enhance performance within the context of 
market timing activities. 

Geczy, 
Stambaugh & 
Levin (2003) 

Examine SRI from the perspective of an 
investor who seeks to create a portfolio 
of US domestic equity mutual funds 
with the highest return-risk tradeoff. 

3545 domestic equity 
mutual funds 
CRSP 
Monthly data 
1963-2001 

Sharpe index Find the costs of the SRI constraint can be 
as little as 1 or 2 basis points per month in 
certainty equivalent terms. 

Gluck, Becker & 
Street (2004)  
 

This research explores whether or 
not incorporating environmental factors 
with an active alpha strategy can 
increase the effectiveness of the stock 
selection in the investment process.  

S&P 500  
Innovest Strategic Value 
Advisors 
Monthly data 
1998-2003 

Portfolio optimization Support the assertion that sensitivity to 
environmental issues can enhance returns of 
an active strategy over time.  

Grandmont, 
Grant & Silva 
(2004) 
 

Explore the implication of corporate 
governances for portfolio management. 

FTSE350 
S&P 500 index 
Monthly data 
2001-2003 

Momentum analysis Corporate governance standards are an 
important component of equity risk 

Gregory, Matatko 
& Luther (1997) 

Re-evaluate the Mallin et al. (1995) 
results using a size and risk adjusted 
benchmark. 

18 Units 
EIRIS  
Monthly data 
1986-1994 

Time series analysis 
Jensen alpha 

The “small firms” effect plays an important 
role in explaining time-series and 
cross-sectional returns of UK unit trusts. 
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Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Guerard (1997) Examines whether an investor expect 
different returns in socially-screened 
and unscreened universes. 
 

1300 stocks 
KLD 
Monthly data 
1987-1994 

F-test Returns in socially-screened and unscreened 
universe do not differ significantly. 

Hamilton, Jo & 
Statman (1993) 

Investigate the actual relative returns of 
socially responsible mutual funds and 
conventional mutual funds. 

32 funds 
Lipper Analytical 
Services 
Monthly data 
1981-1990  

Jensen alpha The market does not price social 
responsibility characteristics. Investors can 
expect to lose nothing by investing in 
socially responsible mutual funds; social 
responsibility factors have no effect on 
expected stock returns or companies’ cost of 
capital. 

Hong & 
Kacperczyk  
(2009) 
 

Provide evidence for the effects of 
social norms on markets by studying 
“sin” stocks publicly traded companies 
involved in producing alcohol, tobacco 
and gaming. 

193 stocks 
CRSP 
Daily data 
1962-2006 

Fama French (1997) 
 

Sin stocks also have higher expected returns 
than otherwise comparable stocks, 
consistent with them being neglected by 
norm-constrained investors and facing 
greater litigation risk heightened by social 
norms. 

Jin, Mitchell & 
Piggott (2006) 
 

Evaluate whether SRI indexes would 
alter portfolio risk and return patterns 
for the new defined contribution 
pension plans currently on offer in 
Japan. 

150 stocks 
Morningstar-SRI Japan 
Monthly data 
1996-2005 

Portfolio Optimization SRI portfolios were not significantly more 
volatile than the TOPIX index. 
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Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Kreander, Gray, 
Power & Sinclair 
(2002) 
 

Investigate the performance of 
European ethical investment funds. 

60 European funds 
DataStream 
Weekly data 
1995-2001  
UK, Sweden, Germany 
and the Netherlands 

Jensen alpha There is no difference between ethical and 
non-ethical funds according to the 
performance measures employed. 

Kreander, Gray, 
Power & Sinclair 
(2005) 

Investigate the financial performance of 
40 “ethical” funds. 

40 ethical funds 
DataStream 
Weekly data 
1996-1998 
UK, Sweden, Germany, 
Netherlands, Norway, 
Switzerland, Belgium 

Jensen alpha 
Sharpe index 
Treynor index 

Very few ethical funds managed to 
significantly outperform a global 
benchmark after adjusting for risk. 

Luther & 
Matatko (1994) 
 

Address the question of the appropriate 
benchmark against which to measure 
the performance of ethical trusts. 

20 UK ethical 
Exeter Unit Trust 
Database 
Monthly data 
1985-1992 

Multiple Regression No matter what benchmark is used, mean 
abnormal returns are almost always 
insignificantly different from zero. 

Mallin, Saadouni 
& Briston (1995) 
 

Analyze the financial performance of 
UK ethical investment funds, and 
compare their performance with that of 
UK non-ethical investment funds, and 
with benchmark portfolios. 

29 funds 
DataStream 
Monthly data 
1986-1993 

Sharpe index 
Treynor index 
Jensen alpha 

Ethical trusts underperform both non-ethical 
trusts and the market. Weak evidence that 
non-ethical trusts outperform the market in 
this sample. 
On a risk-adjusted basis both the ethical and 
non-ethical trusts tend to underperform the 
market, and interestingly the ethical trusts 
tend to outperform the non-ethical trusts. 
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Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Reyes & Grieb 
(1998) 

Examine the investment performance of 
socially responsible mutual funds. 

15 SRI Funds 
CAMS database 
Monthly data 
1986-1995 
 

Sharpe index Performance evaluation using the Sharpe 
measure shows that only four SRI funds 
outperformed their peer funds on a 
risk-adjusted basis. They are not statistically 
significantly different. 

Sauer (1997) Determines what impact application of 
social-responsibility screens have on 
investment performance. 

255 companies 
DSI 400  
Monthly data 
1986-1994 

Jensen alpha 
Sharpe index 

Well diversified benchmark portfolios 
suggest that application of social 
responsibility screens does not necessarily 
have an adverse impact on investment 
performance. The empirical evidence 
presented in this paper clearly indicates that 
investors can choose socially responsible 
investments that are consistent with their 
value system and beliefs without being 
forced to sacrifice performance. 

Statman (2000) Analyzes the performance of the 
Domini Social Index (DSl) and the 
performance of socially responsible 
mutual funds in the 1990-98 period and 
concludes that their performance gives 
little reason for either delight or alarm. 

31 SRI mutual funds 
Morningstar 
Monthly data 
1990-1998 

Jensen alpha The socially responsible mutual funds in 
this study performed better than 
conventional funds of equal asset size, 
although the difference was not statistically 
significant. 
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Table 3.1 (continued):  

Summary of SRI Performance Literature 

Authors Objectives Funds Data / Periods / 
Source / Frequency / 
Countries 

Methodology Results 

Statman (2006) Explore the characteristics that define 
socially responsible companies by 
comparing the content of the S&P 500 
Index of conventional companies; 
compare the returns of the four SRI 
indexes to those of the conventional 
S&P 500 Index, and to examine the 
tracking errors of the SRI indexes 
relative to the S&P 500 Index. 

4 SRI indexes 
DJSI US 
Monthly data 
1990-2004 

Sharpe index Returns of socially responsible indexes 
were generally higher than those of the S&P 
500 Index. However, none of the alphas are 
statistically significant. 

Tolbert, Lyson & 
Irwin (2002) 
 

Designed to extend a newly emerging 
body of social stratification research 
grounded in theories of civil society. 

3024 continental US 
counties 
Monthly data 
1985-1991 

SLS model Theories of civil society and civic 
engagement suggest should be related to 
socioeconomic well-being. 

Tippet (2001) 
 

Analyzes the performance of 
Australian’s ethical funds 

84 observations of 
Australia 3 major funds 
Monthly data 
1991-19989 

Treynor index 
Jensen alpha 

Australia's three major public ethical 
investment funds achieved mixed financial 
success in the seven years to 30 June 1998, 
funds underperformed relative to the 
market. For 4-year and 5-year holding 
periods to 30 June 1995 and 1996 
respectively, the average holding-period 
returns for the 3 funds was less than the 
risk-free rate. Strong evidence that investors 
incur a financial discount for investing 
ethically and, with respect to the ethical 
investor's utility function.  
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Chapter 4: 

Theoretical Framework 

 

4.1 Introduction 

 

The overall objective of the thesis is to examine the portfolio risk and returns in terms 

of the portfolio performance consisting of stocks and bonds diversifying into SRI, from 

an Australia investor perspective. To achieve this objective, the thesis evaluates the 

performance of the optimal international SRI portfolio and subsequently, the optimal 

SRI portfolio will be used to construct an optimal portfolio consisting of stocks, bonds 

and SRI. The general theoretical framework of the thesis is guided by Modern Portfolio 

Theory and the ingredients for a successful portfolio diversification rely on the 

correlation, risk and return between markets, which is examined in the first study. The 

second study investigates the portfolio diversification within SRI markets 

internationally in order to find which SRI markets perform best, so the SRI investor can 

make an informed decision about including these in his or her portfolio. The third study 

evaluates the performance of the portfolio with the inclusion of SRI markets into a 

portfolio of stocks and bonds. Figure 4.1 summarizes the theories underpinning each 

study.  

 

Figure 4.1: Summary of Theories Underpinning Each Study 

Overall objective:  
Examine portfolio risks and returns consisting of 

stocks and bonds of diversifying into SRI 
 

Theoretical Framework: 
Portfolio Diversification

Study 1: 

An Analysis of the 
Inter-Linkages between 
the Australian and Other 
SRI Markets Worldwide 

 
 

Theoretical Framework: 
Integration or 

co-movements between 
markets 

Study 3: 

An Investigation of the 
Impact of Diversification 

into SRI Assets on the 
Performance of a 

Portfolio of Stocks and 
Bonds 

 

Theoretical Framework: 
Portfolio diversification 

between assets 

Study 2: 

An Examination of the 
Impact of International 
Diversification on the 
Performance of SRI 

Portfolio: An Australian 
Perspective 

 

Theoretical Framework: 
International Portfolio 

Diversification
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This chapter discusses the theories underpinning each of the studies undertaken in the 

three studies examined in the thesis. The chapter is organized as follows: Section 4.2 

presents the theories for Study 1, which is guided by Modern Portfolio Theory and the 

requirements to construct an optimal portfolio. Section 4.3 reviews the theories for 

Study 2 and 3 that invest in the domestic SRI market, the benefits of diversifying into 

international SRI markets and discusses the theories for combining the best SRI markets 

into a stocks and bonds portfolio. Section 4.3 also discusses the critiques to modern 

portfolio theory. Section 4.4 concludes the chapter. 

 

 

4.2 Theoretical Framework for Study 1 

 

The first study investigates the relationship between the Australian market and other 

SRI markets worldwide. This is undertaken in order to identify the specific assets to be 

included in the SRI portfolio. This study is guided by Modern Portfolio Theory, and the 

inclusion of selected SRI markets is based on risk, return and correlation between 

markets. This study provides new evidence in regards to the linkages and integration 

between SRI markets from an Australian context.  

 

The notion of financial market linkages is based on the “law of one price”. If assets of 

the same risk in dissimilar markets result in the same yield, assessed in a common 

currency, they are said to be linked (Bailey and Stulz, 1990). Kenen (1976, p.9) refers to 

financial market linkages as “the degree to which participants in any market are enabled 

and obliged to take notice of events occurring in other markets. They are enabled to do 

so when information about those events is supplied into the decision-making processes 

of recipients. They are obliged to do so when it is supplied in ways that invite them to 

use it in order to achieve their own objectives – to maximize income, wealth and 

satisfaction”. Therefore, following this theory, it is beneficial to define these markets in 

terms of price interdependence between markets (Kenen, 1976). 

 

In the midst of current globalization, deregulation and advances in information 

technology, financial stock markets have emerged as the major avenue for financial 

linkages of rising market economies. Several factors which have contributed to growing 

financial linkages include the rapid increase in flow of private capital internationally, 

created by investors in search of portfolio diversification and better yields, a growing 
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reliance of nations on the capital reserves of other nations, and a change in the leverage 

preference of companies from debt to equity finance. Overall, it is generally considered 

that the benefits of financial linkages can be associated with the growth of markets and 

institutions and effective price discovery, leading to an increase in savings, investment 

and economic progress. However, linkages between financial markets can cause severe 

disturbances, for example, the contagion and disruption that were evident during the 

economic crisis in Asia in 1997. As recently as January 2008, financial stock markets 

declined sharply following the credit market developments in the US. Economists have 

realized that it is useful for countries to monitor the progress of interdependence among 

financial markets for the sake of policy as well as market participants. Much research in 

the field of applied finance has been concentrated on measuring the international 

integration of national stock markets across several developed and emerging market 

economies, in recognition of the vital importance of financial assets to economic agents 

and policy. 

 

Looking at the financial stock market from a different perspective, it seems that markets 

differ since they operate in the economic and social environments of different countries. 

Therefore, when prices reflect the fundamentals and risks of a country, that country’s 

financial market will be efficient. Nonetheless, several studies have argued that 

financial linkages could come about due to genuine economic interdependence or 

linkages among economic fundamentals across nations (see Levy and Sarnat, 1970; 

Agmon, 1972; Solnik, 1974 and Panton et al., 1976). For example, the profit and loss 

account and the balance sheet of a domestic company relying on a large quantity of 

exports and imports can be very seriously affected by the macroeconomic fundamentals 

of other countries. The more integrated the economies are, the more integrated equity 

markets are (Eun and Shim, 1989). Any disturbance in an economy not only affects that 

market, but also the markets of other economies when they are integrated, and therefore 

this affects price co-movement.  

 

Regulatory and information barriers determine the degree and speed of capital mobility 

and portfolio readjustment as a response to changes in asset returns and market news, 

therefore the higher the degree of barriers, the lower the degree of stock market 

integration. Over the last thirty years of growing financial deregulation, liberalization in 

international stock markets and advances in computing technology, have increasingly 

caused financial markets throughout the world to become more open to foreign 
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investment. Many researchers have provided evidence of financial linkages – most 

commonly in stock markets (Kearney and Lucey, 2004). Investors are prepared to hold 

risky assets in these markets, as long as they are aware that they may receive a bonus of 

some sort, for example, an equity premium, in addition to the risk-free return. 

 

With respect to portfolio diversification, financial markets that are integrated may or 

may not bring benefits to portfolio diversification. On one hand, integrate financial 

markets provide lesser benefits of international portfolio diversification in the long-run 

due to the existence of common factors limiting the amount of independent movements 

in stock prices (Chen et al., 2002; Kearney and Lucey, 2004; Chowdhry et al., 2007). 

On the other hand, benefits from diversification would be able to maintain in the 

short-run, but not in the long-run (Hassan and Naka, 1996). Studies have shown that 

diversification is more effective in reducing risk across countries than diversification 

across domestic industries, where country effects are more significant to explain the 

integration between financial stock markets rather than global industry effects (Heston 

and Rouwenhorst, 1994; Griffith and Karolyi, 1998; and Rouwenhorst, 1999). 

 

As previously mentioned, the lower inter-linkages between markets are, the better the 

diversification provided to investors. As SRI markets are a sub-set of the financial stock 

markets, they are subject to the same macroeconomic factors. In order for investors to 

diversify their portfolio, it is important to understand the inter-linkages between 

markets; in terms of correlation, return and risk between markets. Therefore, a suitable 

model to capture the inter-linkages between markets to provide robust analysis for 

investors to diversify their portfolio is necessary. More details on the methodologies 

used for Study 1 are discussed in Chapter 5. 

 

 

4.3 Theoretical Framework for Studies 2 and 3 

 

The second study evaluates the performance of the optimal SRI portfolio formed. It 

consists of the Australian and international SRI markets identified in Study 1 from the 

perspective of an Australian investor. The third study examines the performance of the 

optimal portfolio of stocks and bonds with the inclusion of SRI assets identified from 

Studies 1 and 2. Both studies are guided by diversification theory, as discussed in the 

sections below on the diversification within the domestic market and across 
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international markets. The following sections discuss the general portfolio theories and 

models, diversification within domestic markets, followed by a discussion on 

diversification internationally. 

 

 

4.3.1 General Portfolio Theory 

 

The basic portfolio model was developed by Markowitz (1952, 1959) who derived the 

expected rate of return for a portfolio of assets and an expected risk measure. 

Markowitz showed that the variance of the rate of returns is a meaningful measure of 

portfolio risk under a reasonable set of assumptions, and he derived the formula for 

computing the variance of a portfolio. This portfolio variance formula indicates the 

importance of diversifying your investments to reduce the total risk of a portfolio but 

also shows how to diversify effectively. It can be argued from the above statement that 

the roots of Modern Portfolio Theory (MPT) date back to two articles published by 

Markowitz in 1952 and 1959. One of many key issues facing individual investors is 

how to allocate wealth among alternative assets. Markowitz essentially provides an 

answer to this question through the development of MPT. 

 

The concept of diversification is developed and was expected to be applied to the 

selection of individual securities. However, it is widely used by sophisticated investors 

when they decide what aggregate assets classes to own and in what proportions. They 

do so by building a portfolio that has the highest level of expected returns at a given 

level of portfolio risk, or equivalently, the lowest level of risk for a given level of 

expected returns. Investors should identify risk with the variance of returns and focus on 

the risk and the expected returns of the whole portfolio, rather than on the risk and 

expected returns of individual assets within the portfolio (Statman, 2000).  

 

The process of diversification starts by identifying various asset classes to be considered, 

such as equities, bonds and properties. Once the assets are chosen, it is then necessary to 

decide upon the proportion of total wealth to be invested in each asset. An efficient 

frontier is constructed by changing the proportion of each asset in the portfolio, and it 

comprises a set of optimal portfolios, which provide the highest return for a given level 

of risk or provide minimum risk for a given level of return.  
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The efficient frontier shows investors the portfolio that offers the highest attainable 

expected returns for each attainable risk level (or the lowest attainable risk for each 

attainable expected return level). However, Figure 4.2 shows that the shape of the 

efficient frontier for risky asset is taking on the same amount of added risk, as investors 

move up the efficient frontier will add progressively less of an increment in expected 

returns. The utility curves for an individual investor specify the tradeoffs that he is 

willing to make between expected returns and risk, and are used in conjunction with the 

efficient frontier to determine which particular efficient portfolio is the best, given these 

risk-return preferences. 

 

The efficient frontier is estimated based on correlations. The problem with using 

correlations in examining diversification is their inter-temporal behavior. Specifically, 

the instability of correlations implies that the efficient frontier is changing, so that it is 

hard to quantify exactly the benefits of diversification for a particular period in the 

future. To maintain the benefits of diversification, there is a need for constant 

recalculation of the optimal portfolio that would encounter more transactions cost and 

might reduce the benefits for diversification. 

 

Figure 4.2: Efficient Frontier 

 

The correlation coefficient can be any value between -1 and +1. If the returns between 

two stocks have a correlation of +1, it implies that the returns between the two assets 

move perfectly together (i.e. if the price of one asset increases the price of the other also 
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increases). However, if the returns between two stocks have a correlation coefficient of 

-1, it implies that the returns between the two assets move in the opposite direction (i.e. 

if the price of one asset increases the price of the other decreases).  

 

The key issue facing individual investors is how to allocate wealth among alternative 

assets. To answer this question a review of covariance and the correlation is necessary. 

As previously mentioned, covariance is defined as the way in which the returns of assets 

move together. Peirson et al. (2002) stated that the manner in which assets move 

together is more commonly measured by using the correlation coefficient (), which is 

found by dividing the covariance between the returns on two securities by the standard 

deviation of their returns.  

 

Markowitz shows that if assets are combined into a portfolio, and providing that the 

correlation coefficient is less than 1, the asset should be selected as it allows the risk of 

the portfolio to decrease without affecting returns. Markowitz was also able to show 

that in a two-asset portfolio with a correlation of -1, the unsystematic risk of the 

portfolio could be reduced to zero, provided that assets were placed in the portfolio with 

the right weights. Therefore, the Markowitz formula gives a different number of risks 

when assets are placed in the portfolio in different weights, hence the minimum 

variance portfolio can be obtained by substituting different values for w1 and w2 until a 

combination, which gives the least amount of risk, is obtained. Furthermore, Markowitz 

demonstrates the concept of diversification whereby he shows that by holding assets 

which are less than perfectly correlated with each other, i.e. the correlation coefficient is 

less than 1, investors are able to reduce the total risk of the portfolio significantly. 

 

Peirson et al. (2002) supported that “portfolio theory was initially developed by 

Markowitz (1952) as a normative approach to investment choice under uncertainty” 

(p.206). The main contribution by Markowitz (1952, 1959) was the introduction of 

statistics into the world of finance, and he discovered that the risk and returns of an 

investment are measurable using statistical measures of mean and variance. His model 

is also known as the Mean-Variance framework. However, his discovery is strongly 

based on the assumption that the returns from investments are normally distributed. 

Furthermore, Markowitz demonstrated that the variance of the rate of returns is a 

meaningful measure of portfolio risk under a reasonable set of assumptions, and he 

derives the formula for computing the variance of portfolio. Markowitz (1952) also 
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demonstrated the fact that the expected returns on the portfolio of two assets are simply 

a weighted average of the expected returns on the individual shares. Therefore, the 

variance of portfolio is a function of the weights invested in each asset, the individual 

standard deviation of the assets, and the manner in which the returns on the two assets 

move together, i.e. correlation or covariance.  

 

In the earlier days, portfolio theory was based on choosing stocks that were perceived to 

be undervalued in order to develop portfolios. The major issue prior to the development 

of MPT was that there was no method available to quantify the risk assets. Reilly and 

Brown (2006, p.211) stated that “in the early 1960’s, the investment community talked 

about risk, but there was no specific measure for the term. To build a portfolio model, 

however, investors had to quantify their risk variable”.  

 

Prior to the work of MPT, it was commonly believed that the way to reduce risk through 

diversification was to hold a fairly large number of securities in a portfolio, preferably 

securities from different industries. The rationale behind such an assumption was the 

belief that companies within the same industry group would be subject to similar 

economic influences and thus should show strong similarities in performance during a 

given time period. Thus, selecting securities across different industries could offset poor 

performance and variability, yielding to higher returns to respective portfolios. This 

would eliminate most of the unsystematic risk of a portfolio, if the number of securities 

in the portfolio was sufficiently large, but would not reduce portfolio risk below the 

systematic risk level.  

 

Earlier studies by Evans and Archer (1968) and Gaumnitz (1971) found that less than 

20 securities appeared to be adequate to eliminate the major portion of unsystematic risk 

for randomly selected portfolios, or for portfolios selected by stratified random 

sampling from clusters with similar characteristics. Nearly half of the unsystematic risk 

can be removed, on average, by going from a one security to a two security portfolio. 

Thus, there appears to be little reason for investors to invest in more than a dozen or so 

securities, if the method used is a naïve random selection or across industry selection 

procedure. 

 

Figure 4.3 illustrates the benefits of a diversification increase at a decreasing rate as 

more assets are placed, thereby indicating that by holding a few securities (15-20) most 
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of the benefits of diversification are obtained. The Markowitz model shows how to 

construct a portfolio whereby the majority of unsystematic risk can be eliminated. 

However, no matter how much one diversifies, systematic risk cannot be diversified. 

 

Figure 4.3: Risk Reductions through Diversification 

 

Once a portfolio of risky assets becomes sufficiently large, individual assets variance 

has little effect on portfolio variance. It is the covariance between asset returns that 

takes on greater importance. Even when an asset has a large variance, its covariance 

with other assets in the portfolio may be low. If an asset is seen as exceptionally risky, 

having a rather large variance of returns, its covariance with the returns in the portfolio 

may be such that variance of the portfolio as a whole is reduced by including the asset 

in the portfolio (Elton et al., 2003). Thus, the inclusion of such an asset in the portfolio 

could reduce the variance of the portfolio as a whole. Diversification becomes more 

effective as the correlation between assets is reduced, in fact, a riskless portfolio 

consisting of risky assets can be constructed if assets are perfectly negatively correlated. 

As long as the correlation coefficient is less than one, foreign securities should be held 

even with expected returns lower than those found in the domestic market (Dixon and 

Wall, 2000). 

 

Diversification has been employed to reveal the conditions under which gains exist for 

risk-averse investors willing to diversify across a number of domestic securities within 

the Markowitz portfolio theory. The components of this model have been further 

extended to show that gains exist for investors outside the domestic security markets 
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(Grubel, 1968; Levy and Sarnat, 1970; Solnik, 1974). Domestic securities tend to move 

in the same direction because they are similarly affected by domestic conditions, such 

as money supply announcements, local government regulations, movements in interest 

rates, budget deficits and national growth (Solnik and Roulet, 2000). Therefore, 

investors can avoid the risk associated with the domestic market and are able to form 

efficient portfolios by diversifying internationally. 

 

 

4.3.2 International Portfolio Diversification  

 

To obtain the maximum benefits of diversification, investors should not only search for 

investment assets that have low covariance with the domestic market portfolio but they 

should also invest in the international markets, as covariance and correlation should be 

very low compared to the domestic market. Hence, investors should consider adding 

such investments to a portfolio composed of domestic stocks, as this would allow 

investors to expand the opportunities from portfolio diversification beyond those that 

are available through domestic markets (Elton et al., 2003). For example, investing in 

international equities, bonds and property are common choices available to investors, 

however, SRI products that are offered by the international community provide a 

broader variety for domestic investors. Naturally, investors would ask how much to 

invest internationally and in which countries they should invest in order to maximize 

returns. This study will seek to find empirical evidence on answers to these questions, 

as part of the three studies stated in the thesis. 

 

In recent years, portfolio investments by individuals and institutional investors in 

international stocks, bonds and other financial securities have grown at a phenomenal 

pace. The rapid growth in international portfolio investments in recent years reflects the 

globalization of financial markets. The impetus for globalized financial markets initially 

come from the governments of major countries that began to deregulate foreign 

exchange and capital markets in the late 1970s (Dixon and Wall, 2000). In addition, 

recent advances in telecommunication and computer technologies have contributed to 

the globalization of investments by facilitating cross-border transactions and rapid 

dissemination of information across national borders. 
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It is clear from casual observations that security prices in different countries do not 

move together very much. This suggests that investors may be able to achieve a given 

return on their investments at a reduced risk when they diversify their investments 

internationally rather than domestically. Investors diversify their portfolio holdings 

internationally for the same reason they may diversify domestically – to reduce risk as 

much as possible. As is suggested by the time-honored adage “Don’t put all your eggs 

in one basket,” most people are averse to risk and would like to diversify it away. 

Investors can reduce portfolio risk by holding securities that are less than perfectly 

correlated. In fact, the less correlated the securities in the portfolio, the lower the 

portfolio risk (Solnik, 1974). 

 

The size of diversification benefits also depends on the markets involved. Because of 

the low correlation between stock returns of developed and emerging markets, there is 

the expectation that diversification benefits would be substantial for portfolios 

consisting of assets from emerging markets. This has been confirmed by studies such as 

those by Levy and Sarnat (1970) and Stevenson (2001). Other studies, however, find 

that this is not necessarily the case because of the high risk involved in investing in 

emerging markets (Odier et al., 1995; Hauser et al., 1994). 

 

International diversification has a special dimension regarding portfolio risk 

diversification. Securities returns are much less correlated across countries than within a 

country. Intuitively, this is so because economic, political, institutional and even 

psychological factors affecting security returns tend to vary a great deal across countries, 

resulting in relatively low correlations among international securities. In addition, 

business cycles are often asynchronous among counties, further contributing to low 

international correlations. Relatively low international correlations imply that investors 

should be able to reduce portfolio risk more if they diversify internationally rather than 

domestically. Since the magnitude of gains from international diversification in terms of 

risk reduction depends on the international correlation structure, it is useful to examine 

it empirically. 

 

The objective of portfolio diversification is the notion of decreasing portfolio risk that 

occurs when more assets are added to a portfolio. The portfolio risk reduces rapidly as 

the number of assets increases, but there will only be marginal reduction in portfolio 

risk when the number of assets becomes large. Statman (1987) demonstrated that most 
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of the portfolio risk is reduced when the number of assets held in the portfolio reaches 

30. The lower the covariance or correlation between assets, the portfolio risk becomes 

lower relative to the variance of the assets that form the portfolio.  

 

Figure 4.4 illustrates the two main factors that drive the benefits of international 

diversification. The first factor is the average covariance or correlation between markets. 

A lower covariance rotates the diversification-curve downwards. The second important 

factor is the number of markets that are available to investors. An increase in the 

available market allows investors to move down along a given diversification-curve. 

This factor is important for a study of the long-term benefits of international 

diversification because the number of available markets has varied a great deal over the 

past centuries. The steady increase in the number of equity markets over the past 

century has provided additional diversification opportunities to investors. 

 

 

Figure 4.4: Domestic versus International Diversification 

 

The primary motive for international diversification has been to take advantage of the 

low correlation between stocks in different national markets. Solnik (1974), for example, 

showed that an internationally diversified portfolio has only half the risk of a diversified 

portfolio of US stocks. In Solnik’s (1974) study, the variance of a diversified portfolio 

of US stocks approaches 27% of the variance of a typical security, as compared to 

11.7% for a globally diversified portfolio. As the portfolio holds more and more stocks, 
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the risk of the portfolio steadily declines, and eventually converges to the systematic (or 

non-diversifiable) risk. This implies that when fully diversified, an international 

portfolio can be less than half as risky as a purely US portfolio. More recently, Ang and 

Bekart (2002) showed that, despite the risk of time varying correlations, under most 

circumstances, the benefits of international diversification are still significant. 

 

A few studies, for example, Roll (1988) and Longin and Solnik (1995) found that 

international stock markets tend to move more closely together when the market 

volatility is higher. As was observed during the October 1987 market crash, most 

developed markets declined together. Considering that investors need risk 

diversification most precisely when markets are turbulent, this finding casts some doubt 

on the benefits of international diversification. However, one may say that unless 

investors liquidate their portfolio holdings during the turbulent period, they can still 

benefit from international risk diversification. 

 

Past studies have consistently indicated a much lower level of correlation between the 

stocks of different countries than stocks within a country. Generally, the past findings 

have implied that there are substantial benefits to be derived from international 

diversification. It was also shown that the correlation differs between countries 

depending upon their level of development and the level of interdependence of their 

economies. The relationship between less developed countries and highly developed 

countries is clearly less than average, simply because the undeveloped countries have 

unique economic problems such that their economies do not move together and the rates 

of return on their stocks tend not to be associated. Therefore, for the purpose of 

diversification, such under developed countries are excellent candidates for investment. 

The correlations do not tend to be stable over time so it is not possible to simply use 

past correlations to develop future portfolios. Rather, it will be necessary to adjust the 

portfolios over time to reflect expected changes in the relationships.  

 

Figure 4.5 shows that the addition of internationally diversified portfolio to the total 

opportunity set available to the investor shifts the total portfolio opportunity set towards 

left, providing lower expected risk portfolios for each level of expected portfolio return. 

Investors that diversify into international assets in their domestic portfolio are 

attempting to tap into a larger pool of potential investments that previously were not 

available in the domestic portfolio. Therefore, by combining assets that are less than 
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perfectly correlated in the international markets, the portfolio is able to reduce its total 

risk.  

 

Figure 4.5: Efficient Frontier 

 

Diversification can also be achieved by diversifying across different assets, such as 

stocks and bonds. The Figure 4.6 shows two efficient frontiers, one for an optimally 

portfolio of stocks and bonds and the other for portfolio of stocks, bonds and SRI 

Markets. The frontier that results when SRI markets are included in the portfolio shows 

reduced risk for given returns. The position of the portfolio of stock and bond efficient 

frontier in Figure 4.6 makes the gain from portfolio of stocks, bonds and SRI portfolio 

diversification increase in portfolio returns while reducing portfolio risk. By including 

SRI markets in to a portfolio of stocks and bonds investor an opportunity to reduce risk 

for a given return compared to a stocks and bonds portfolio. 

 

As mentioned previously, Studies 2 and 3 continue the investigation in Study 1 and 

form a portfolio between SRI markets that are best performing and include these SRI 

markets into a portfolio of stocks and bonds. Past studies have shown results that 

indicate a positive trend in correlations between markets and this implies that there will 

be less benefit derived from international diversification in the future. The trend is 

gradual and is not positive for all combinations, which means that investors can still 

benefit from international diversification. Investors should examine each country on an 

individual basis and make an appropriate decision based upon past relationships, recent 

trends and predictions as to how future relationships between the countries may 
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develop. 

 

 

Figure 4.6: Efficient Frontier including SRI Markets 

 

4.3.3 Critiques to Modern Portfolio Theories 

 

Although the MPT earned Markowitz the 1990 Nobel Prize in Economic Sciences, two 

major criticisms have been directed at the model’s underlying assumptions. The first 

critique is MPT assumption of the Gaussian distribution. It is well documented that the 

returns distribution of financial market returns violates the normality assumption (see 

for example, Bawa, 1978; Chamberlain, 1983; Frankfurter and Lamoureux, 1987 and 

Jobson and Korkie, 1980). The assumption of normality distribution in MPT can lead to 

constructing inefficient portfolios. The second critique is MPT quadratic utility 

framework. As pointed out by Pratt (1964) that the absolute risk aversion should decline 

or at least not increase with wealth, however, absolute risk aversion increases with 

wealth under quadratic utility. The assumption of quadratic utility in MPT is 

inconsistent with expected utility maximization by von Neumann and Morgenstem 

(1944). The critiques of MPT have been recognized in the finance literature by 

numerous studies (see Sarnat, 1974 and Campbell and Viceira, 2002). Despite its 

criticisms, the MPT framework still remains as one of the fundamental model in modern 

finance. 
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The MPT assumptions of quadratic utility and multivariate normality motivate 

researchers to develop alternative portfolio selection framework. Most research are 

carried out in the area of developing new portfolio selection frameworks that are 

consistent with expected utility maximization and/or capture the true risks which are 

associated with empirical financial market returns. Tobin (1958) shown that MPT and 

its Mean-Variance rule is valid only if returns are normally distributed. Samuelson 

(1967) demonstrated the mistake in Tobin’s assumption that all two parameters of 

distribution are sufficient, as shown by Borch (1969) and Feldstein (1969). Cass and 

Stiglitz (1970) argued that only the normal distribution is sufficient. Chamberlain 

(1983) derived that a necessary and sufficient condition for the optimality of the 

Mean-Variance rule is that distribution of asset returns is characterized by spherical 

symmetry. This distribution is a special case of the class of distributions that imply 

two-fund separation, according to Ross (1978). Owen and Rabinovitch (1983) showed 

that the results of Tobin (1958) and Ross (1978) have supported the fact that if return 

does not have normal distribution that allows for fat tails and contains the multivariate 

normal distribution.  

 
Connor (1984) pointed out that the testable implications of the mutual-fund separation 

theory (the general case of the standard CAPM) and a competitive version of the 

well-known APT (Arbitrage Pricing Theory) are empirically identical, if the researchers 

observe the asset prices and investors’ portfolio returns. However, Lee et al. (1994) 

illustrated, instead of assuming as Connor (1984) does that the market portfolio is a 

linear function of the factors, they assumed that the residuals obtained from regression 

of the asset returns on the factors are non-normal distributed conditional on the factors, 

hence there exists a multi-beta pricing result relative to the factors and the return on the 

market-portfolio. 

 
Clearly, the use of variance is questionable for non-symmetric distributions, as has been 

pointed out by Hirshleifer (1970) and Mao (1970). Markowitz (1959) advocates 

semi-variance as a viable substitute for variance, as he argues that a mean semi-variance 

framework was more rational for economic agents than Mean-Variance. Unfortunately, 

a mean semi-variance framework was not pursued in the 1950s due to the computational 

limitations at the time. Despite the introduction of the mean semi-variance approach by 

Markowitz (1959), the development of the downside-risk portfolio approach remained 

undeveloped until Porter (1974) revealed that a target return semi-variance approach 

yielded more efficient portfolios than an expected mean semi-variance approach. The 
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work of Porter (1974) motivated Arzac and Bawa (1977) and Lindenberg (1977) and 

Fishburn (1977) to develop a theoretical downside-risk portfolio framework, which is 

consistent with expected utility maximization. The subsequent studies by Leibowitz and 

Kogelman (1991) and Harlow (1991) demonstrated that less risky assets such as bonds 

are more desirable in a downside-risk portfolio selection framework. 

 

This thesis uses downside-risk measures such as the Sortino ratio, Value-at-Risk, 

Conditional Value-at-Risk to overcome the MPT critiques mentioned above. The use of 

additional risk measures embodied in the higher moments of return distributions were 

strongly advocated by Leland (1999), who suggested that these higher moments 

(including skewness and kurtosis) would capture additional elements of portfolio risk as 

well as more accurate information content in order to critique the active management 

ability of professional investors. Clearly, the skewness and kurtosis should be taken into 

account when analyzing financial markets data, which are not normally distributed. 

These models are also able to capture the third and fourth moments of the returns 

distribution and do not assume normality in returns distribution. By taking skewness 

and kurtosis into account, the thesis would provide a robust analysis. More information 

regarding the downside-risk measures are discussed in Chapter 5’s Data and 

Methodology. 

 

 

4.4 Chapter Summary and Conclusion 

 

This chapter reviews the theories related to portfolio diversification and the measures of 

risk and returns. Modern portfolio theory suggests that for diversification to be 

successful, the correlation between markets should be less than one. The less correlated 

the markets are, the more benefits they will provide. Through proper diversification and 

selection of markets, the portfolio returns can be improved. The chapter also discusses 

the benefits of international diversification that would provide higher portfolio returns 

and lower portfolio risks, and the diversification among different asset classes that 

provides investors maximization of their returns. The discussion on international 

diversification reveals consistent beneficial results for international diversification, 

although the correlations between countries change over time. There is also some 

evidence of an increase in the correlations among securities from various countries, but 

the trend appears small and does not apply to all counties. Therefore, the thesis 
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investigates whether it would be beneficial to diversify into SRI markets internationally 

and whether there are benefits to include SRI markets into a portfolio of stocks and 

bonds. Until today, portfolio performance evaluation has almost exclusively depended 

on the Mean-Variance framework, which takes variance or standard-deviation as the 

measure of total risk and beta as the measure of non-diversifiable risk.  

 

This chapter also discusses diversification among different asset classes that provides 

maximum returns to investors. The discussion on international diversification reveals 

consistent results for international diversification to be beneficial, although the 

correlations between countries change over time. There is also some evidence of an 

increase in the correlations among securities from various countries, however, the trend 

appears small and does not apply to all counties. This thesis will examine the impact of 

diversifying SRI assets in a portfolio consisting of stocks and bonds. 

 

 



 

 99

Chapter 5: 

Data and Methodology  

 

5.1 Introduction 

 

The overall objective of the thesis is to examine whether it is beneficial to diversify into 

SRI markets. The first study analyses the inter-linkages between SRI markets and 

reports the best performing market to be included into the portfolio. The second study 

investigates whether there are benefits to diversification across SRI markets 

internationally. The third study examines whether the inclusion of SRI will improve the 

portfolio performance. Based on the three studies in the thesis, the methodologies for 

each of the studies are discussed. This chapter presents the methodologies used in this 

study and illustrates the diagnostic tests, together with the dynamic conditional 

correlation and Markov Switching used to examine the first study. The procedures 

including Mean-Variance framework, Sharpe ratio, Sortino ratio, Value at Risk, 

Conditional Value at Risk, and Bayes-Stein mean shrinkage estimation, are used to 

examine portfolio diversification issues, as per the second and third studies.  

 

The structure of the chapter is as follows: Section 5.2 shows the data used for this study. 

Section 5.3 illustrates the diagnostics tests. Section 5.4 discusses methodology used to 

investigate the first study. Section 5.5 presents the methodology employed to examine 

the second and third studies. Section 5.6 concludes the chapter. 

 

 

5.2 Sources of Data 

 

This thesis covers the period 7 January 1994 to 25 December 2009. This period was 

selected due to the completeness of data and the data period, including financial market 

events such as the Asian crisis, the surge in the US bond prices in 1997, the Russian 

crisis in 1998, the dotcom boom in 1999 followed by its collapse in 2000, September 11 

attacks in 2001, the Enron bankruptcy in late 2002, the WorldCom and Delphia 

bankruptcy in 2003, the US sub-prime crisis in 2007 leading to the recent Global 

Financial Crisis. The period is a rather rich database for analysis in this study. More 

particularly, this thesis utilizes weekly data in order to avoid noise, non-synchronous 
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trading, and the day of the week effects associated with daily data. The returns from the 

indices are calculated using the continuous returns formula of Rt = ln(pricet/pricet-1) × 

1003.3Altogether, there is a total of 836 weeks in the study period. 

 

The study utilizes the Dow Jones Sustainability Index (DJSI) data for 15 countries, 

including Australia, Canada, Denmark, France, Germany, Hong Kong, Ireland, Japan, 

Netherlands, Norway, South Africa, Sweden, Switzerland, the UK, and the US. These 

15 countries have been selected based on the completeness of data starting from the 

same date, 1st January 1994. Countries whose data that started after this date were 

excluded. After imposing this process, there 15 countries remained in the data set and 

hence were included into the sample of this thesis. This filtering process provides a 

cleaned data set and comparable results within countries, as they cover the same time 

period. 

 

The study first analyses the correlation, risk and returns characteristics for the 15 

countries mentioned. Steps will be taken to filter this dataset and determine which of 

these 15 countries are suitable to maximize the portfolio’s returns for every year 

beginning from 1994 to 2009. Finally, the remaining best returns from the 15 countries 

will be put into a portfolio consisting of stocks and bonds. Figure 5.1 presents the SRI 

market movements in the 15 DJSI countries. A simple inspection of the SRI markets 

shows spikes at the financial distress periods discussed previously.  

 

World wide, the DJSI was one of the first socially responsible indices, and it remains 

the first index seeking to track the performances of leading sustainability firms. Many 

corporations attempt to invest according to sustainability criteria and therefore the DJSI 

is gaining momentum in the wider marketplace. As of 2006, funds under management 

were worth more than €3.6 billion. Covering a wide variety of active and passive funds, 

equity baskets, warrants and investments based on sustainability, at the time of writing 

over 56 licenses had been issued to financial institutions in 15 countries, providing a 

baseline product and investment universe that obviously finds considerable value in 

sustainable investment (DJSI, 2005). 

 

                                                 
3 The continuous return formula is used as it is well known to provide a more accurate measure of return 

compared to the discrete formula (Brailsford et al., 2004, p.9). Other studies evaluating funds 
performance have used the same way of measuring returns (see, Sawicki and Ong, 2000; Benson and 
Faff, 2003; and Bohl et al., 2009). 
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Leading sustainability companies actively lead their respective industries within the five 

main assessment areas identified by the DJSI index. These are (a) strategy, which seeks 

to assess a firm’s ability to formally integrate long-term economic, environmental and 

social strategies into their business plans, whilst maintaining global competitiveness and 

brand reputation; (b) the financial ability of a firm to guide its particular industry 

towards meeting shareholders’ desire for sound financial returns, long-term economic 

growth, open communication and transparent financial accounting; (c) fostering loyalty 

by investment in customer relationship management and product and service 

modernization that focuses on technologies and systems, using financial, natural and 

social resources in an efficient, effective and economic manner over the long-term; (d) 

corporate governance and stakeholder engagement demanding the highest standards of 

corporate codes of conduct and public reporting; and (e) leading CSP firms, seen as 

those whose human resources are maximised through workforce capabilities and 

employee satisfaction, utilizing best-in-class organisational learning and knowledge 

management practices, whilst maintaining remuneration and benefit programs (DJSI, 

2005). 

 

The full integration of the DJSI index and the DJGI World index facilitates a direct 

comparison of each index’s characteristics, allowing for an inclusive assessment of their 

relative risks and performance, as both indexes employ the same methodology for 

calculating, reviewing and publishing their indexes. 

 

Historically, the DJSI index consists of approximately 200 to 300 companies per year, 

approximating the leading 10% of sustainability companies sourced from the largest 

2,500 companies. To rank all firms over fifty-one industry groups across thirty-four 

countries, a best of sector leading sustainability approach is then used. Within their 

respective industries, risks and opportunities for each company are assessed across three 

equally weighted economic, environmental and social dimensions. 

 

Sustainability opportunities, on one hand, focus on a company’s ability to exploit 

sustainability opportunities by ensuring their strategies and management practices 

harness the market’s demand for sustainability products and services, while on the other 

hand, sustainability risks focus on the self protective component of sustainable 

management, with the intention to mitigate sustainability costs and risks, that is, risk 

management (DJSI, 2005). 
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The fiscal dimension is particularly designed to evaluate an organisation’s capability of 

identifying and managing the financial benefits of sustainability opportunities and risks. 

It includes an evaluation of the structure of the organisation, planning process and 

governance, or board structure, of a company. An organization’s environmental 

practices and ability to manage and avoid environmental risks, impacts and resource 

wastage are reflected in the environmental dimension. The social dimension includes 

internal (i.e. employee relations) and external (i.e. stakeholder) aspects, and assesses 

how well or otherwise the organization deals with issues such as those surrounding 

human rights, stakeholder engagement, knowledge management, labour practices and 

social reporting. The assessment criteria for each dimension consists of 60% general 

and 40% industry specific, being applied to all industries according to broadly 

established principles, best practice and auditing measures. The industry specific 

evaluation criteria reflect the economic, social, political, technological, legal and 

environmental forces which drive the sustainability performances of a particular 

industry group. DJSI criteria and assessments are all based on a wide-ranging and 

extensive collection of information from industry experts and consultants. 

 

SAM (DJSI) bases results on four sources of information used in the corporate 

sustainability assessment process. Firstly, the target organization is given a 

questionnaire with over 70 multiple-choice questions specific to the economic, 

environmental and social dimensions being analysed. On completion, senior 

management from each DJSI rated company signs off on each questionnaire in order to 

ensure accountability and accuracy. The remainder of the ratings information is then 

sourced by a specific request for company documentation or by dialogue between the 

analyst and company. Finally, more information is gathered through research in the 

media and on the internet. As independent auditors PricewaterhouseCoopers fully and 

regularly audit and verify DJSI, this gives a major advantage over other SRI indexes 

(Beloe et al., 2004).  
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Figure 5.1: Movements of the 15 SRI markets  
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The thesis also uses other indices such as the S&P/ASX 300 Accumulation Index and 

the Morgan Stanley Capital Index (MSCI) World ex Australia are used to benchmark 

for the Australian and International stock markets. The UBS Warburg Australian 

(UBSWA) Composite Bond Index, UBSA Government Index and Barclays Global 

Aggregate Index are used for the bonds in the Australian and international markets. All 

datasets have been obtained from DataStream during the period of study. Figure 5.2 

reports the movements in the above mentioned indices. As can be seen from Figure 5.2, 

there is a large fluctuation for the Australian and international shares in late 2008, which 

is caused by the sub-prime crisis. Similarly, Australian and international bonds, show 

fluctuations, but the Australian bonds shows a larger movement that can be probably 

explained by the changes in interest rates. 

 

 

Figure 5.2: Movements of the Australian and International Shares and Bonds 

 

The S&P/ASX300 covers a broad capitalization equity index composed of the 

S&P/ASX200 plus an additional 100 small-cap companies. Companies removed from 

the index are replaced when a suitable candidate is available (or at the quarterly review). 

The index represents approximately 91% of the Australian share market. The MSCI 

World index is a measure of performance for the entire world’s listed stocks, covering 

shares in over 1,400 companies listed on the exchanges of 22 of the world’s major share 

markets. 
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UBSWA Composite Bond Index covers a daily market value-weighted accumulation 

index consisting of approximately 185 fixed interest securities issued by Australian 

Commonwealth and State governments guaranteed treasury corporations, 

semi-government authorities and prime corporate issues. The Barclays Global 

Aggregate Bond Index covers the most liquid portion of the global investment grade 

fixed-rate bond market, including government, credit and collateralized securities. 

 

The 5-year Treasury Bonds issued by the Reserve Bank of Australia are used as a proxy 

for risk-free rate. Studies have shown that the SRI investor integrates personal values, 

institutional mission, and/or social priorities while selecting a suitable investment 

(Schueth, 2003). The investments are usually long-term and they do not switch into 

markets for a quick profit. The preferred investment holding period advised by several 

fund managers is 5 years (AMP Capital, 2010; HESTA, 2010; Pennywise Investments, 

2010). As such, the risk-free rate used is the 5 year Treasury Bonds to represent the long 

term investment horizon. The study will use the risk-free rate to present the portfolio 

risk-adjusted returns. The weekly risk-free rates are taken from the RBA published 

statistics website. Table 5.1 provides a quick summary of how the risk-free rate changed 

over the years. 

Table 5.1:  

List of Annual Risk-free Rates 

Dates Risk-free rates (%) 
30/12/1994 10.06 
29/12/1995 7.78 
27/12/1996 7.02 
26/12/1997 5.61 
25/12/1998 4.75 
31/12/1999 6.70 
29/12/2000 5.34 
28/12/2001 5.47 
27/12/2002 4.77 
26/12/2003 5.61 
31/12/2004 5.22 
30/12/2005 5.22 
29/12/2006 6.03 
28/12/2007 6.64 
26/12/2008 3.65 
25/12/2009 5.25 

Source: Reserve Bank of Australia (2009) 
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5.3 Diagnostic Tests 

 

This section will present several diagnostic tests to be carried out before fitting the data 

into the models. These test include the unit root tests, heteroskedasticity tests and model 

selection based on Schwarz Information Criterion. 

 

5.3.1 Unit Root Tests 

 

Prior to the analyses, unit root tests have to be carried out to determine whether each 

data series has unit root behavior (non-stationary) or no unit root behavior (stationary). 

To do this, both the Augmented Dickey-Fuller (ADF) and Philips-Perron (PP) tests are 

conducted. The null hypothesis of non-stationarity: H0: = 0 (unit root) is tested in the 

following form of the ADF regression equations: 

 

∆yt =  yt–1 + xt' + 1 ∆yt–1 + 2 ∆yt–2 + . . . + p ∆yt–p + vt (5.1)

 

where  = p – 1  

 

This augmented specification is then used to test the hypothesis using the t-ratio. An 

important result obtained by ADF is that the asymptotic distribution of the t-ratio for  

is independent of the number of lagged first differences included in the ADF regression. 

Additionally, the PP test will be employed as “the test corrects for the serial correlation 

and autoregressive heteroskedasticity of the error terms” (To et al., 1994, p. 4). This test 

is used because of its wider applicability (Kim, 1990). It is similar to the ADF test, 

except that instead of including lag terms to allow for serial correlation, it uses a 

nonparametric correction factor. The PP test is based on: 
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The PP test measures the non-augmented DF equation and then modifies the t-ratio of 

the  coefficient hence the serial correlation does not affect the asymptotic distribution 

of the test statistic. 
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The results of the unit root test determine the model to be used in the analysis. The ADF 

and PP unit root tests are performed in EViews software. The critical values chosen are 

the same for both tests.  

 

5.3.2 Heteroskedasticity Tests 

 

White (1980) proposes a heteroskedasticity consistent covariance matrix estimator, 

which provides correct estimates of the coefficient covariances in the presence of 

heteroskedasticity of unknown form. The White covariance matrix for 

heteroskedasticity test is given by: 
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where T is the number of observations, k is the number of regressors, and ut is the least 

squares residual. 

 

5.3.3 Model Selection Criteria 

  

An essential issue for any applied work with the Markov Switching model is how to 

determine the number of regimes and lags in the model. As already discussed in the 

original Hamilton (1990) paper, testing for the number of regimes is complicated due to 

the fact that parameters of the regime model are not identified under the null of (m) 

regimes. This study will use the Schwarz Information Criterion (SIC) to choose between 

competing models and/or to compare models in this study. Several studies including 

Fountas et al. (2004), Valente (2003), Sensier et al. (2002) used the SIC in determining 

number of regimes and lags for their Markov Switching model. Alternatively, Krolzig 

(1997) suggest a “bottom-up strategy” to test for regimes and lags, however, this type of 

test involves the difficult issue of unidentified parameters under the alternative and it is 

far more complex than the SIC model selection procedures. This study, however, will 

choose the most suitable model based on the lowest SIC value. 
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The SIC aims at minimizing the residual sum of squares (RSS) or increasing R2 value; 

the measure imposes a penalty for including an increasing large number of regressors. 

The idea of imposing a penalty for adding regressors to the model has been carried 

further in the SIC criterion, which is defined as: 

 
knlik )log(log2SIC   (5.4)

 
where k is the number of regressors (including the intercept) and n is the number of 

observations.  

 

For mathematical convenience, the simplified equation is defined as: 

 









n

RSS
ln)ln(SIC nnk  (5.5)

 

where ln SIC is the natural log of SIC and 2k / n is the penalty factor.  

 

The SIC imposes a harsher penalty than R2 for adding more regressors. In comparing 

two or more models, the model with the lowest value of SIC is preferred. The advantage 

of using the SIC is that it is useful for not only in-sample but also out-of-sample 

forecasting performance of a regression model. In addition, it is useful for both nested 

and non-nested models.  

 

 

5.4 Methodology for Study 1 

 

To investigate the risk and returns characteristics of the SRI markets, the thesis 

employed the Dynamic Conditional Correlation (Engle, 2002) and Markov Switching 

model (Krolzig, 1997) to analyze the risks and returns. Subsequently, the markets will 

be ranked using the optimal ranking of SRI markets by Elton et al. (1976). The 

following sections discuss the methodologies employed for Study 1. 
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5.4.1 Dynamic Conditional Correlation4 

 
Engle (2002) introduces the Dynamic Conditional Correlation (DCC) model that 

extended the constant conditional correlation model proposed by Bollerslev (1990). The 

DCC model preserves the parsimony of the univariate GARCH model of individual 

assets volatilities with a simple GARCH-like time-varying correlation.  

 

The DCC model is useful in estimating high-frequency financial data as it allows 

parameters to be estimated in the time-varying conditional correlations among the 

returns. The estimates of correlation are then used to analyze significant events that 

occurred during the study period, as well as the portfolio allocation.  

 

The DCC model allows the correlation matrix Rt to be changed over time. A simple 

form of returns in the DCC-GARCH is represented below. 

 

),0(~| 1 ttttt DRDNr   (5.6) 

 

where the variable rt is the symbol of returns of the assets. Rt is the k x k time-varying 

correlation matrix. Dt is the k x k diagonal matrix of time-varying standard deviations 

derivable from the multivariate specifications of GARCH: 
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where Qt is a diagonal matrix, containing the square root of the diagonal entries of Qt. 

tQ
~

 is the matrix of unconditional covariances of the standardized returns from the first 

stage estimation. S is unconditional correlation matrix, A and B are the parameters, i is a 

vector of ones and   is the Hadamard product of two identically sized matrices (i.e. 

                                                 
4  The candidate has had experience in applying the method in the paper titled: “An Analysis on 

Australian Superannuation Funds Volatility using EGARCH Approach” published in Journal of 
Studies in Urban and Regional Planning, (2009) 12, 143-160. Please also see the paper titled 
“Investigation of Socially Reponsible Investment Markets (SRI) Using Dynamic Conditional 
correlation (DCC) Method: Implication for Diversification” published in Journal of Mathematics and 
Statistics, 6(4), 385-394. 
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element-wise multiplication). They show that if A, B and )( BAii   are positive 

semidefinite, then Q will be positive semidefinite. If any one of the matrices is positive 

definite, then Q will also be positive. Finally, the ttt rD 1  represents the standardized 

and correlated residual.  

 

This thesis aims to incorporate the results of DCC into the construction of optimal 

portfolios. The individual variance formulations described by Equation 5.7, in 

combination with the DCC correlation estimates, will help generate conditional 

covariance matrices for each pair of market returns; 2
1}{ i

i
tD where model i = 2 includes 

volatility spillover effects. While these alternative characterizations of volatility 

dynamics may be interesting in themselves, the economic value of any covariance 

forecast ultimately shows up in better investment outcomes (see Longin and Solnik, 

1995 and Christofi and Pericli, 1999). In the past, portfolio performance based tests 

have been constrained by the need to simultaneously choose expected returns and 

variances; and so much so that researchers have been unable to isolate the impact of 

covariance prediction from mean prediction. However, recent work by Engle and 

Colacito (2006) outlines a method for fixing a range of assumed returns (for a two-asset 

portfolio) which can isolate the value of covariance prediction from return prediction. 

Failing to incorporate volatility spillover effects in variance equations results in a higher 

portfolio standard deviations of 1 to 1.5%. While such losses are not dramatic, they 

could be eliminated without necessarily incurring higher rebalancing costs and without 

additional portfolio risk. By applying Engle and Colacito’s (2006) method to create 

portfolios based on the DCC models, the portfolio performance analysis will be more 

robust. 

 

5.4.2 Markov Switching Model 5 

 
The MS-VAR model has been proposed as an alternative to the constant-parameter, 

linear time-series models of the earlier Box et al. (1970) modeling tradition because the 

model allows changes in regime of the process generating the time series. The idea 

                                                 
5  The candidate has had experience in applying the Markov Switching model in the following paper 

titled: “An Analysis of the Sensitivity of Australian Superannuation Funds to Market Movements: A 
Markov Regime Switching Approach” published in Applied Financial Economics, 18(7), 583-597. 
Please also see the paper titled “Global Integration of the Banking Industry: Evidence from the 
Switzerland of the East based on a Markov Switching Approach” published in Advances in 
Quantitative Analysis of Finance and Accounting, 8(2010), 65-82. 

5
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behind this class of regime-switching models is that the parameters of a K-dimensional 

vector time series process yt depend upon unobservable regime variables st {1, … , m}, 

which represents the probability of being in a particular state of the economy. 

 

Consider the following m-regime p-th order Markov-switching vector auto-regression 

(MS(m)-VAR(p)), which allows for regime shifts in the intercept term, as expressed in 

Equation 5.9: 




 
p

i
tititt uyAsvy

1

)(  (5.9)

 

where yt is a K-dimensional observed time series vector, yt = [y1t , y2t , … , ykt]'; v(st) is a 

K-dimensional column vector of regime-dependent intercept terms, v(st) = 

(v1(st),v2(st), … ,vk(st))'; the Ai are K × K matrices of parameters; ut = [u1t , u2t , … ,ukt]' is 

a K-dimensional vector of Gaussian white noise processes with covariance matrix  , ut 

~ NID (0,  ). The regime-generating process is assumed to be an ergodic Markov 

chain with a finite number of states st {1, … ,m} governed by the transition probabilities 

pij = Pr(st+1 = j | st = i), and   11 ij
m
j p },,1{, mji  . 

 

The MS-VAR model allows for a variety of specifications. In theory, it would be 

possible to (i) make all parameters regime-dependent and (ii) introduce separate regimes 

for each shifting parameter.  

 

In this analysis, all the parameters including intercepts, coefficients and variance 

covariance matrices for the reduced-form VAR are assumed to switch according to a 

hidden Markov chain. According to Krolzig’s (1997) notation, this specification may be 

referred to as MSIAH(m)-VAR(p)6.6Sarno and Valente (2005) pointed out that the 

MSIAH model is a superior model when evaluating out-of-sample performance on the 

basis of the ability of the model to match the full out-of-sample predictive density of 

stock returns. Humala (2005) supported the use of the MSIAH model over linear 

models as it provides better analysis of the data, as the model is able to capture the 

market conditions without prior specifications. 

 

                                                 
6 This study has also considered the specifications of Markov Switching model with Autoregressive 

Conditional Heteroskedasticity (ARCH). However, the MSIAH model used in this study is able to 
capture ARCH effect (Krolzig, 1997; pp.24-25). 
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Denoting the number of regimes by m and the number of lags p respectively, the 

equation to be estimated is expressed as follows. 

 

yt = v(st) + A1 (st) yt−1 + … + Ap (st) yt−p + A(st)ut (5. 10)

 

where st = 1, … ,m and Ut ∼ N (0, IK) 

 

K is the dimension of the coefficient matrix Ap, i.e. it describes the number of 

endogenous variables. ut, the vector of fundamental disturbances, is assumed to be 

uncorrelated at all leads and lags. When the number of regimes is m, Equation 5.10 can 

be written as: 
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where st is assumed to follow the discrete time and discrete state stochastic process of a 

hidden Markov chain. The regime generating process in Markov Switching models is an 

ergodic Markov chain with a finite number of states, st = 1, … , m, which is defined by 

the transition probabilities (see equation 5.12). 

 

1),|Pr(
1

1,  
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j
ijttji pisjsp   },,1{, mji   (5.12)

 

The probability of regime i occurring next period given that the current regime is j is 

fixed. This stochastic process is defined by the transition matrix P as follows 
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where piM = 1 – pi1 – … – pi,M – 1 for i = 1, … , M. 
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A p-th order vector auto-regression with m Markov Switching regimes is called 

MS(m)-VAR(p) process.  

 

The Markov Switching model requires the number of regimes to be specified before 

running the model. The likelihood ratio test embedded in MS(m)-VAR(p) may be used 

to determine the optimal number of regimes. However, Krolzig (1997) claimed that due 

to the existence of nuisance parameters, the likelihood of ratio test against the null 

hypothesis of linearity or a greater number of regimes has no asymptotic standard 

distribution. Hence, this study makes use of the SIC criterion (shown in Equation 5.5) in 

selecting the number of regimes and lags appropriately.  

 

The Markov Switching model is estimated by applying the EM 

(Expectation-Maximization) algorithm (see Hamilton, 1990; and Krolzig, 1997). The 

first expectations step optimally infers the hidden Markov chain, for a given set of 

parameters. The second maximization step then re-estimates for parameters for the 

inferred hidden Markov chain. These two steps are repeated until convergence is 

achieved. 

 

This procedure estimates the coefficient matrix, the variance-covariance matrix for each 

regime, the transition matrix, and the optimal inference for the regimes throughout the 

sample period. The latter are referred to as the regime probabilities i
t̂ ; defined in 

Equation 5.14, where T denotes the end period for the estimation.  

 

)Pr(ˆ ist
i
t    for i = 1, … , m and t = 1, … , T (5.14)

 

The second stage to estimate the Markov Switching model is the identification for 

contemporaneous relationships between macroeconomic variables. Some authors, such 

as Christiano et al. (1999) made use of the Choleski decomposition, which assumes that 

the system is recursive and hence allows the process of identification. The identification 

problem arises because the EM algorithm gives only estimates of the 

variance-covariance matrices Σi , … , Σm and not the matrices Ai , … , Am. To identify 

these matrices the model has to impose restrictions on the parameter estimates from the 

unrestricted model. Matrix Ai is computed from the regime dependent variance 

covariance matrix from the reduced form VAR (Σi): 
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Σi = E (AiUtUt'A
i') = Ai I Ai' = AiAi'. (5.15)

 

Matrix Ai has K2 elements and Σi has only 2
)1( KK elements. In order for Ai to be defined, 

there must exist 2
)1( KK  missing restrictions. Sims (1980) derived the additional 

restrictions by imposing a recursive structure on the model. The endogenous variables 

are ordered and it is assumed that the fundamental disturbance to a variable has only 

contemporaneous effects on the variable itself and on variables ordered below it. For 

example, in a four-variable system the third disturbance has only contemporaneous 

effects on the third and fourth endogenous variables. Under this identification procedure, 

the matrix Ai is lower triangular and is exactly identified. It can be easily recovered 

from a Choleski decomposition of the matrix Σi. 

 

The Markov Switching model identifies the market regimes in the SRI market without 

prior specifications. The model will then generate a set of regime probabilities and 

transition probabilities to indicate the properties of the regimes. The market will also 

indicate how much risk and returns are in that particular regime, which provides 

additional information for the SRI markets that it is worthy of international 

diversification. 

 

5.4.3 Optimal Ranking of SRI Markets 

 

Elton et al. (1976) proposed a criterion for ranking the markets into a portfolio, and the 

equation proposed can be expressed as: 

 

,
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Where jj
n
jm Z   1

2  and 2/)( pfpii RRXZ  . 

 

i  is labeled the beta coefficient of SRI markets i, 2

i
  is the residual variance of SRI 

markets i, iR  is the expected return on SRI markets, Rf is the risk-free rate, 2
m  is the 
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variance of the index Im, Xi is the fraction of funds invested in SRI market i, pR  is the 

expected returns on the optimal portfolio; and 2
p  is the variance of returns of the 

optimal portfolio. 

 

In order to determine which SRI markets to be included, the optimal ranking model will 

compute the overall ranking of the SRI market. SRI markets with positive values will be 

according to their values and these are the best performing markets that will enhance an 

investor’s portfolio. This method uses an optimal ranking of the SRI markets, with the 

help of the simplified correlation structure calculated from the DCC model. A threshold 

Zi is determined through an iterative procedure considering the successive ratios 

associated with the portfolio containing the l first markets. Then the returns below this 

threshold are rejected, hence the portfolio will only rank the top performing SRI 

markets to be included into the portfolio. 

 

 

5.5 Methodology for Studies 2 and 3 

 

To examine the shifts in portfolio composition and finding the optimal asset allocation 

using MPT, this study must first estimate the returns, risks and correlations of the assets 

and/or markets within the portfolio or to be included into the portfolio. This model 

assumes normally distributed returns in addition to linearities in the relationship among 

the assets, and a quadratic utility function. However, researchers have shown that 

returns in financial markets often exhibit non-normalities arising from autocorrelations 

and fat tails that can lead to biased results. This study employed Blume et al. (1991) and 

Geltner (1991, 1993) models to adjust autocorrelation and Rockafellar and Uryasev’s 

(2000, 2002), Conditional Value at Risk to overcome bias from fat tails.  

 

Behavioral finance literature has shown that investors are more concerned about the 

downside risk and the probability of their investment incurring losses. Investors are 

generally loss averse and they would be more inclined to adopt strategies that minimize 

the probability of extreme losses. Therefore, the measurement of tail risk using Value at 

Risk and Conditional Value at Risk provides additional information for investors in 

evaluating their investment portfolio. While estimating the parameters in a portfolio, 

errors may exist in predicting future expected returns. To significantly minimize the 
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estimation errors, this study will employ the Bayes-Stein estimation procedures. The 

following sections discuss the methods that will be applied to Studies 2 and 3. 

 

5.5.1 Portfolio Models 

 

The following sections review the portfolio models including measures of portfolio 

performance that have been employed in the thesis. 

 

5.5.2 Mean-Variance Framework 

 

A fundamental milestone of finance is the classic portfolio theory of Markowitz (1952). 

This theory combine the best possible combination of investment alternatives for 

establishing an optimal portfolio, which considered the preferences of the investor 

concerning risk and return. The expected portfolio return )( PrE  can be shown as a 

weighted average of the expected returns of the asset classes )( jrE , whereas jx  

depicts the weight proportions N as the number of assets: 
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The risk of a portfolio conforms to the standard deviation with the covariance 

jiijij p   : 
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Those combinations, which show the lowest risks for a given expected return or achieve 

the highest expected returns for a given risk, are called efficient. The set of portfolios 

that can be called efficient is pictured in the so-called efficient frontier (see Figure 4.5). 

This portfolio can be calculated by minimizing the risk without restricting the expected 

return (Elton et al., 2003): 

 

Minimum Risk Portfolio (MRP): 

min! )(
1 1
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The portfolio theory of Markowitz was extended by Tobin (1958) by additionally 

viewing a riskless investment. The Maximum Relative Performance Portfolio 

(Tangency Portfolio) can be calculated by maximizing the Sharpe Ratio (Sharpe, 1994): 

 

Maximum Performance Portfolio (MPP): 
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(5.20)

where r = riskless interest rate. 

 

The Mean-Variance framework is used assuming that there are two types of investors 

those who are rational and who seek high returns by diversifying into SRI markets, and 

those who diversify their portfolio risk by investing into SRI markets. Short sales are 

not allowed in this context and the analysis also has assumed no transactions costs, no 

management fees and no taxes. All the portfolio calculations are performed using 

Smartfolio 3 software. The software then calculates the returns, downside risks and the 

weights of the optimal portfolio. 

 

5.5.3 Criteria for Optimizing Investor’s Portfolio 

 

For the second study of the thesis, the SRI markets are selected based on the optimal 

ranking of SRI markets by Elton et al. (1976). The process of optimization will seek to 
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maximize investor’s portfolio performance with the inclusion of 15 SRI markets. Later 

the optimized results will be compared to those who invested in the Australian SRI 

market only to examine whether there are significant benefits in diversifying to different 

SRI markets. Based on the previously selected SRI markets, the thesis will incorporate 

those SRI markets into an investor’s portfolio of stocks and bonds to investigate the 

third study of the thesis. The asset allocations are entered as additional constraints 

directly into the optimization models. The constraints are as follows: 

 

Table 5.2:  

Portfolio Constraints of Stocks and Bonds Markets 

Asset Classes Maximum Weight in a Portfolio 

Australian stocks 70% 

International stocks 70% 

Australian bonds 40% 

International bonds 40% 

 

After the constraints have been placed, the portfolio will include the SRI markets 

selected in the second study. This thesis will examine whether the inclusion of SRI into 

a portfolio would increase the performance based solely on stocks and bonds in the third 

study.  

 

5.5.4 Sharpe Ratio 

 

Sharpe (1966) suggested that the historical performance of a portfolio may be calculated 

as the excess return earned for bearing risk per unit of total risk. The Sharpe index is: 

 

P

FP
P

RR
Sharpe




  (5.21)

 
where PR  is the mean portfolio return, FR  is the mean risk-free asset return and P  

is the standard deviation of portfolio returns. A higher value for PSharpe  indicates that 

the portfolio delivers a higher performance for its level of total risk measured by P . 

There is no benchmark for comparison of performance measures obtained from the 

Sharpe index. They can mainly be used to compare the performance between the 

markets and between several portfolios. 
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5.5.5 Sortino Ratio  

 

When returns exhibit non-normal distribution, the Mean-Variance is no longer optimal. 

Thus, these measures cease to capture the essential asymmetry in the return distribution. 

Whilst this has been a commonly acknowledged problem in finance, not least due to the 

presence of skewness in much financial data, only recently have solutions for this been 

advanced by the use of downside risk measures. The concept of downside deviation has 

been used to suggest several risk-adjusted performance measures, among which the 

most well-known is the Sortino ratio introduced by Sortino and Price (1994). The 

Sortino ratio measures the risk-adjusted return of an investment asset, portfolio or 

strategy. It is a modification of the Sharpe ratio but penalizes only those returns falling 

below a user-specified target, or required rate of return, while the Sharpe ratio penalizes 

both upside and downside volatility equally. It is thus a more realistic measure of 

risk-adjusted returns than the Sharpe. The ratio is calculated as: 

 

LPM

TR
Sortino


  (5.22)

 
Where R is the average returns from the investment portfolio; T is the target or required 

rate of return for the investment; and LPM is the downside risk measured by Lower 

Partial Moments. 

 

5.5.6 Value at Risk  

 

From these optimization problems based on the classical portfolio theory, portfolio 

volatility can be calculated for all the asset classes. While volatility is the industry 

standard risk measure, it has two different deficiencies; namely, it is a symmetric 

measure that penalizes upside performance and it does not adequately capture extreme 

downside risk. Furthermore, volatility does not have the properties of a risk measure. 

Although the volatility is used as the risk measure, alternative risk measures (VaR and 

CVaR) are usually used instead of the volatility; that is only the objective function is 

changed in the optimization problem. The asset allocation in this study is also carried 

out on the basis of such risk measures, so that the effects of those risk measures on the 

asset allocation can be analyzed. Value at Risk provides a reasonable instrument to 

capture the magnitude of downside risks; defined as maximum potential losses on 
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specific portfolios at a given confidence level and time horizon. For instance, Value at 

Risk (VaR) is the maximum deficit that is not exceeded by a given “security 

probability” in a certain period of time (confidence level 1-  = 95%). Formally, the 

VaR is defined as follows (Favre and Galeano, 2002): 

 

arj zaFrVaR
j

  )()( 1
)(  (5.23)

where F(.) = distribution function. 

 

5.5.7 Conditional Value at Risk  

 

The Conditional Value at Risk (CVaR), also referred to as Expected Shortfall or 

Expected Tail Loss, has received increasing attention from both the academia the 

investment professional. The CVaR is interpreted as a quantile reserve plus an Excess 

Reserve and is the expected loss under the VaR (Favre and Galeano, 2002). The CVaR 

portfolio optimization model employed usually requires the convex programming 

formulation of Rockafellar and Uryasev (2000, 2002). The portfolio framework can be 

expressed as: 

 
)).(()( jjjj rVaRrrErCVaR   (5.24)

 
In the case of normally distributed returns, the VaR and the CVaR are calculated as 

follows (Favre and Galleano, 2002): 

 
Value at Risk: 
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with az = quantile of the standard normal distribution 

 
Conditional Value at Risk: 
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with (.) = density function of the standard normal distribution. 

 



 

 121

5.5.8 Bayes-Stein Mean Shrinkage Estimation 

 

It is already known from the literature review that the classical portfolio theory is based 

on certain theories, evaluated critically by several researchers. Some of the criticisms 

are “bad” out-of-sample performance and sensitive results concerning changes in input 

parameters. Even marginal changes in the expectation of returns can cause significant 

changes in the optimal weights of portfolios (see Jorion, 1985). Moreover, in practice, 

the expected returns are often simply calculated from the historical returns. From that 

point of view, the portfolio optimization has to be applied in a different way to obtain 

consistent and confident structures of asset allocation for the portfolio optimization. 

 

The use of robust estimators, so-called “Bayes–Stein” shrinkage estimators (Jorion, 

1985) is proposed as an alternative to historical returns. The basic principle of these 

estimators is that a global asset classes “specific return average” is the basis for all the 

asset classes, to which asset classes specific risk premiums are added. This is 

demonstrated in the following equation (Jorion, 1985): 

 

).()()1()( MVP
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j
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hist
jrE )( stands for the historical return and )( MVPrE  for the return of the MPP and MRP 

without short-sale. The MPP and MRP are calculated on the basis of the classical 

portfolio theory of Markowitz without short-sale. The so-called Shrinkage Factor w 

reduces the elements of the originally expected returns in dependency from the 

volatility. It can be calculated, if we assume that T is the number of periods of 

estimation, N is the number of assets, 1 stands for the vector of ones and 1  is the 

inverse of the variance covariance matrix (Jorion, 1991): 

 

)1)()(()'1)()(()2(

2
1

MVPjMVPj rErETrErEN

N
w




   (5.28)

where .ijE   

 



 

 122

Since the variance covariance matrix S is not known in practice, it is replaced by (Kan 

and Zhou, 2007): 

ijNT

T 
2

1ˆ



  (5.29)

 

 

5.6 Chapter Summary and Conclusion 

 

This chapter discussed in detail the different procedures used in this study. These 

techniques include the unit root tests, heteroskedasticity test, and model selection 

criteria as the diagnostic test for estimating Dynamic Conditional Correlation (DCC) 

and the Markov Switching (MS) model for examining the first study. The use of these 

models provides more robust analysis as the previous studies have only employed a 

simple model to analyze the portfolio returns and correlations among the markets and 

assets in their studies. The results from the DCC and MS models will be fitted into the 

optimal ranking model to examine the best performing SRI markets. 

 

The second and third studies are investigated using Mean-Variance framework as well 

as with Bayes-Stein mean shrinkage estimation to form an optimal portfolio. The use of 

Bayes-Stein minimizes forecast errors, hence, provides better estimates for portfolio 

results. Prior to the portfolio formation, the correlations between assets and markets are 

calculated, together with Sharpe ratio, Sortino ratio, Value at Risk and Conditional 

Value-at-risk to measure the risk and returns are adjusted for serial correlations. 

Subsequently, the study will compare whether the inclusion of SRI markets into a 

portfolio of stocks and bonds would improve its performance. 

 

Finally, the data includes the Dow Jones Sustainable Index. The advantages of using the 

indexes arises from the way they are constructed, as already explained in this chapter. 

Past studies have mainly focused on a handful of SRI markets and have analyzed the 

portfolios from an US investor perspective. This thesis contributes to the literature by 

analyzing 15 international SRI markets and provides an additional perspective by 

examining the benefits of diversification from an Australian perspective. 

 

A summary of the research framework is presented in Figure 1.2 in Chapter 1.
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Chapter 6: 

Study 1 Results: 

An Analysis of the Inter-Linkages between the Australian and 

Other SRI Markets Worldwide 

 

6.1 Introduction 

 

As mentioned in Chapter 1, Section 1.2, the thesis aims to examine the risk and return 

of a portfolio consisting of stocks and bonds diversifying into SRI. In pursuit of this aim, 

the thesis conducts three interrelated studies: 

Study 1:  An Analysis of the Inter-Linkages between the Australian and Other SRI 

Markets Worldwide 

Study 2:  An Examination of the Impact of International Diversification on the 

Performance of SRI Portfolios: An Australian Perspective 

Study 3:  An Investigation of the Impact of Diversification into SRI Assets on the 

Performance of a Portfolio of Stocks and Bonds 

 

This chapter conducts and presents the results of Study 1. Study 1 investigates the 

relationship between the Australian and different SRI markets worldwide. This is 

undertaken to identify the specific SRI markets to be included in the SRI portfolio. This 

study provides new evidence as regards the linkages and integration between SRI 

markets from an Australian context. More specifically, the correlation, risk and returns 

of the SRI markets are discussed covering the period from January 1994 to December 

2009. The results of the diagnostic test and selection of the best models for the Dynamic 

Conditional Correlation (DCC) and Markov Switching (MS) models are presented. The 

optimal ranking of SRI markets will use the results based on the outputs from DCC and 

MS models to rank the top performing markets to be included into the international 

portfolio of SRI markets.  

 

The remaining parts of the chapter are organized as follows. Section 6.2 discusses the 

research description and objectives for this chapter. Section 6.3 lists the hypothesis to be 

tested. Section 6.4 provides a summary of research methodology. Section 6.5 presents 
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the diagnostic test results and correlation between the SRI markets. The results 

generated from the Dynamic Conditional Correlation and Markov Switching model 

including the regime coefficients, transition probabilities and regime probabilities are 

shown in Sections 6.6 and 6.7. Section 6.8 discusses the optimal ranking of SRI markets 

to be included into the portfolio. Section 6.9 presents the hypothesis testing results and 

Section 6.10 concludes the chapter. 

 

 

6.2 Research Description and Objectives 

 

This chapter forms the first part of the overall study to investigate whether the inclusion 

of SRI would benefit a portfolio consisting of stocks and bonds. The study conducted in 

this chapter investigates the inter-linkages between SRI markets, specifically analyzing 

the correlation, risk and returns. Subsequently, the results are fitted into an optimal 

ranking of SRI market to determine which market is beneficial for diversification. 

Recall from Chapter 1, the following diagram provides a reminder of how the study is 

being conducted.  

 

 

 

 

Figure 6.1: Study 1 in the Context of the Thesis’ Research Objectives 

 

Prior to examining whether the inclusion of SRI would be beneficial to the stocks and 

bonds portfolio, this study analyzes the inter-linkages between SRI markets to reveal 

how correlated these SRI markets are, and how much risk and returns are faced by SRI 

investors under different market regimes. Finally, the study will provide the best 

performing SRI market for investors to enhance their portfolio. The best performing is 

the market providing the highest returns while being less correlated with other SRI 
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markets. The market will provide investors with satisfaction by investing ethically as 

well as benefiting financially. 

 

The use of portfolio theory requires estimations on correlation coefficients, expected 

returns and variance of returns. This study uses advanced methods to compute the above 

variables and avoids the estimation problem of forecasted correlation, returns and risks. 

MPT noted that, for diversification to work, the correlation between markets should be 

less than 1. When markets are less correlated, the movements in one market would not 

have much effect on other markets. It is important for investors to allocate their 

portfolio into the right markets in order to benefit from diversification across different 

markets. Therefore, it is vital to understand the inter-linkages between SRI markets 

across different countries under different market conditions. This chapter examines 

which international SRI market will improve the investor’s portfolio performance as 

stated in the first study of the thesis. Based on the discussion, this chapter provides 

answer to the following questions: 

 

RQ6.1 Are SRI markets correlated together across different countries? 

RQ6.2 Are SRI markets characterized by different market regimes? 

RQ6.3 Which would be the best SRI markets for a SRI conscientious investor to 
diversify into? 

 

 

6.3 Hypotheses to be Tested 

 

The following section outlines the hypotheses that will be tested in the study and how 

these hypotheses are formulated. 

 

Hypothesis 6.1: The correlations between SRI markets increase over time particularly 

during financial distress periods. 

 

The concept of MPT noted that for a diversification to be successful, the correlation 

between markets has to be less than 1. The lower the correlation between markets, the 

more benefits diversification will provide. As reviewed in the literature, the recent trend 

of correlation between markets is increasing due to financial market integration and 

financial distress events also increased correlation between markets. Bekaert and 

Harvey (1995), Fratzscher (2002) and Fernandez-Izquierdo and Lafuente (2004) found 
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several stock markets exhibit a high degree of integration. Longin and Solnik (1995) 

and Christofi and Pericli (1999) have also found similar results suggesting fewer 

opportunities to reduce risk and increase returns across stock markets. 

 

Lafuente and Ordóñez (2009) investigated the dynamic nature of financial integration 

for the main Eurozone member countries (Germany, France, Spain and Italy) and the 

UK. The authors used the dynamic conditional correlation model to estimate conditional 

correlations between stock index returns during the sample period 1993–2004. The 

authors found that the potential benefits of international diversification from European 

portfolios have declined. 

 

The increase in financial markets integration can be attributed to the increase in 

globalization and this can also be explained by the uncertainty as to how one market is 

trying to process the financial distress events, therefore, markets would try to imitate 

what the other markets are doing, thereby causing the correlations to increase. The 

correlations between markets can be in the range of negative correlation; this means that 

the markets are moving in different directions. Negative correlation can sometimes 

bring a safe asset into the portfolio, as safe assets move differently so investors would 

diversify investments into different assets and markets. The literature has generally 

reviewed the stock market correlation (see Levy and Sarnat, 1970; Agmon, 1972; 

Lessard, 1973; Solnik, 1974; and Shawky et al., 1997), but none have examined the area 

of correlation between SRI markets. This thesis fills the gap in the literature by 

providing new research evidence in the area of SRI markets.  

 

 

Hypothesis 6.2: The SRI markets are characterized by different market regimes. 

 

The SRI markets are rapidly growing due to strong support from governments and 

financial institutions for companies that are environmentally and socially aware. The 

strong growth of SRI markets has provided higher returns over a long term period of 7 

years, as discussed in Table 2.2. The returns from the SRI markets are highly debated in 

the literature. Some studies found that SRI has underperformed in the market, while 

other studies found that SRI provides avenues for diversification. The mixed results 

from these studies are explained by the difference in time periods, methodologies and 

the SRI markets being studied. With strong interest from fund managers to include SRI 
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into their portfolios and offer these SRI portfolios to investors, there is a need to 

investigate the performance of SRI markets.  

 

The idea that stock price returns move in line with their volatilities constantly overtime, 

as was believed by previous scholars, has been recently challenged by many academics. 

Schaller and van Norden (1997), for example, identified two market regimes in the 

stock prices of the S&P 500 index. They concluded that the regime switching model 

was superior to other models which considered that the stock market movement was not 

time-varying. The study by So et al. (1998) corresponded to that of Schaller and van 

Norden (1997), which also identified regime-dependent stock market returns of the S&P 

500 index between 1961 and 1987. Three regimes are identified by this study, and these 

are high, medium and low volatility states. The authors concluded that the high 

volatility regime overlaps considerably with four US economic recession periods, and is 

able to capture the 1987 crash. As documented by these studies, the recognition of 

irregular switching in the parameter values provides a better and more appropriate 

estimate of the stock price return volatility. This occurs because when the different 

stock market regimes are taken into account the stock market shocks tend affect the 

stock price returns less persistently (So et al., 1998). The lower persistency of the shock 

effects enable a more appropriate estimate for the returns and risks, because the stock 

market price moves dynamically and instinctively. The persistent negative effects of 

stock market shocks might be diluted by the positive returns during a low or medium 

volatility state, and may be hard to recognize or predict without taking the stock market 

regimes into consideration. 

 

There is an increasing interest in regime switching between the stock market returns and 

other relative variables, due to the significance of the stock market regimes on the stock 

returns. This may have some time-varying effects on the stock market returns. Kanas 

and Ioannidis (2010), for example, documented strong indication of regime switching in 

the relationship between real stock prices and real activity for the UK during the years 

1946 to 2002, particularly for the causality pattern from real stock returns to the 

industrial production growth rate. The causality between stock returns and industrial 

production growth rate was found only in the low stock market volatility regime. 

According to the US study by Chou and DeGennaro (1994), the relationship between 

the expected stock market return and the financing costs resulting from an institutional 

feature has been identified as regime-dependent. Also, Hondroyiannis and Papapetrou 
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(2006) uncovered a regime-dependent relationship between real stock returns and 

expected and unexpected inflation, identifying three market regimes during the period 

from 1974 to 2002 in Greece.  

 

As far as is known no study of SRI has considered the market regime effects on SRI 

returns and the relationship between these returns and other influential variables. With 

regard to the regime-dependent relationship between the unsystematic risk and stock 

market returns, the existing literature can be valuable for this study, because the SRI is 

associated with unsystematic risk, which is caused by under-diversification due to the 

social screens it applies. The study by Angelidis and Tessaromatis (2009) for example, 

documented a regime-dependent inter-temporal relationship between the US stock 

returns and unsystematic risk during the period from 1963 to 2001. The authors 

uncovered a positive and statistically significant relationship between the unsystematic 

risk and future market returns in the low variance regime, while this relationship 

disappeared during the high variance regime. 

 

Finally, evidence supports the fact that the returns of SRI are more than likely to be 

time-varying (see Barnett and Salomon, 2006; Mill and Holland, 2005). Therefore, in 

order to capture the inconsistency of the SRI return and the relationship between SRI 

risk and return during different market conditions, the foremost step is to identify the 

SRI regimes. The thesis examines the returns of SRI markets under different market 

regimes. With reference to the SRI literature, none considered the effect of market 

regimes on the SRI risk and returns. The SRI markets’ returns as experienced in a stable 

market would be different during the market recession periods. As such, there is a need 

to examine the SRI markets’ returns using different market regimes. The use of market 

regimes would provide robust evidence for fund managers to understand the dynamics 

of market conditions and select in which SRI markets to invest. Past studies that have 

investigated market regimes are focused on the stock market; these studies have 

generally found that returns are higher in stable market conditions, while returns are 

lower during volatile market conditions.  
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Hypothesis 6.3: The best performing SRI markets would be the US and European 

SRI markets. 

 

As mentioned previously, the strong interest in SRI investments has motivated the 

research into the returns of SRI markets. The SRI markets that would enhance a 

portfolio should be less correlated with other SRI markets, as this would provide 

benefits for diversification, as well as positive returns generated in the SRI market. 

Previous studies have used the optimal ranking model to rank assets and markets based 

on the ability to generate high returns and lower correlation among the assets or markets 

(Elton et al., 1976; Bawa, 1978; Elton et al., 2003). When SRI markets are less 

correlated, this does not imply that these markets would generate positive returns in an 

investors’ portfolios, hence, there is a need to investigate the optimal market that fulfils 

two of these requirements – being less correlated among other markets and generating 

positive returns. Past studies of SRI have found mixed results relating to SRI 

performance and there are not many studies that have examined the correlations and 

returns of SRI markets (see Schröder, 2003; Bauer et al., 2005; Renneboog et al., 2008). 

Given the SRI investors’ preference to invest, either for their personal beliefs or to seek 

to improve portfolio performance, investors would allocate their investments into stable 

companies that are highly rated in the screenings. The SRI investors would usually 

invest in companies with good track records in environmental and social concerns.  

 

Although the European SRI market is still in an early stage of development, it is also 

growing rapidly. In 2005, European SRI assets reached $1.4 trillion, representing 

10-15% of Funds under management in Europe (EuroSIF, 2008; Renneboog et al., 

2008). The European SRI has a good track record of SRI providing a stable and 

regulated performance for these green companies. The European SRI consists of the 

world’s 51% of SRI investments (as discussed in Table 2.5). The SRI market in Europe 

consists of 141 funds for SRI investors to choose from. 

 

The professionally managed assets of SRI portfolios in the US, including retail and 

institutional funds (e.g. pension funds, insurance funds, and separate accounts) 

amounted to $2.3 trillion in 2005, growing by 1,200% from $162 billion a decade 

earlier. SRI assets representing about 10% of US’s total assets under management 

(Social Investment Forum, 2005). The US had the largest pension assets valued at $15.3 

trillion in 2010 (Austrade, 2011). According to a poll by the Opinion Research 
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Corporation in 2001, about 50% of US investors reported that they consider social 

criteria when making investment decisions. As a result, some of the largest pension 

funds in the US have taken SRI initiatives in response to this demand by offering more 

SRI products to investors. The California Public Employees’ Retirement System is the 

largest pension scheme in the US and anages $1.869 trillion in June 2011 (CalPERS, 

2011). The California retirement system actively engages companies to promote 

socially responsible behavior and was one of the leaders of the tobacco divestment of 

the late 1990s (Oxford Business Knowledge, 2007). The large SRI markets in US and 

Europe, combined with strong regulations, provides SRI investors with the preference to 

allocate their investment into these well-regulated SRI markets.  

 

 

6.4 Research Methodology 

 

With reference to Figure 6.1, the study analyzes the 15 SRI markets from 1994-2009 

(mentioned in Chapter 5) and first ran the diagnostic tests to check the data for unit 

roots and select appropriate DCC and MS model specifications. The study will run 

several models including the DCC model, the MS model and the optimal ranking of SRI 

markets model. The DCC model tests the first hypothesis with regards to the dynamic 

time-varying correlation generated by the model between the SRI markets. The MS 

model examines the second hypothesis by capturing the SRI markets response to 

different market regimes; and the MS model will provide insights as to the risks and 

returns during each market regime. Based on the DCC and MS models, the results of 

correlation, risk and returns are fitted into the Optimal ranking of SRI markets to 

determine the best SRI market, hence, investigating the third hypothesis. Please see 

Figure 6.1 for a summary of the research description and how each method answers the 

specific hypothesis. 
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Figure 6.2: Research Methodology for the Analysis of the Inter-linkages between 
SRI Markets 

 

 

15 SRI markets  
(1994-2009) 

Diagnostic test 
(Unit root & model selection criteria) 

Dynamic Conditional Correlation 
(Engle, 2002) 

 
H1: The correlations between SRI 
markets increase over time particularly 
during financial distress periods. 
. 

Markov Switching model 
(Krolzig, 1997) 

 
H2: The SRI markets are characterized by 
different market regimes. 
 

Optimal ranking of assets  
(Elton et al., 1976) 

 
H3: The best performing SRI markets 
would be the US and European SRI 
market. 
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6.5 Diagnostic Tests 

 

As shown in Table 6.1 the descriptive statistics revealed that Demark (0.240) has the 

highest return among the other SRI markets, followed by Ireland (0.170) and Canada 

(0.137); while Japan (-0.011) has the lowest return, followed by Netherlands (0.019) 

and the UK (0.036). The country with the highest risk is Hong Kong (5.078), followed 

by South Africa (4.496) and Ireland (4.201). The countries with the lowest risk are UK 

(2.362), Australia (2.687) and US (2.713). Almost all markets have a negatively skewed 

distribution, except Hong Kong, Ireland and Japan, which have positive skewness. 

Canada has a peaked distribution, as the kurtosis statistic is positive. Clearly, all returns 

do not follow a normal distribution, as can be seen from the Jarque-Bera test. The 

results from both Augmented Dickey Fuller and Phillip-Perron tests for unit root 

suggest that all returns are stationary. The correlation analysis is presented in Table 6.2. 

The Australian SRI market has the lowest correlation with Denmark, Ireland and US 

SRI markets. The correlations with other SRI markets remained fairly low for all the 

other SRI markets.  

 

Table 6.1:  

Descriptive Statistics 

 Mean 
Std. 
Dev. 

Skew- 
ness Kurtosis 

Jarque- 
Bera* ADF* PP* 

Australia 0.067  2.687 -0.179 7.311  630.144 -28.526 -28.538 

Canada 0.137  3.763 -1.034 13.357  3755.256 -30.264 -30.232 

Denmark 0.240  3.164 -0.332 4.769  120.127 -30.323 -30.379 

France 0.111  3.396 -0.225 4.776  112.997 -31.356 -31.282 

Germany 0.061  3.200 -0.084 3.901  28.282 -29.405 -29.382 

Hong Kong 0.068  5.078 0.091 6.518  417.774 -28.632 -28.628 

Ireland 0.170  4.201 0.016 5.223  166.474 -30.878 -30.824 

Japan -0.011  2.961 0.094 4.151  45.822 -31.919 -31.731 

Netherlands 0.019  3.103 -0.648 6.116  383.557 -28.643 -28.637 

Norway 0.114  3.531 -0.497 4.741  135.300 -29.701 -29.689 

South Africa 0.119  4.496 -0.166 7.112  572.855 -30.957 -30.820 

Sweden 0.083  3.762 -0.144 4.882  121.979 -28.713 -28.712 

Switzerland 0.107  2.810 -0.330 7.834  801.334 -28.634 -28.625 

UK 0.036  2.362 -0.017 4.883  119.395 -31.572 -31.585 

US 0.064  2.713 -0.144 3.791  23.857 -31.408 -31.407 

Note: * the Jarque-Bera shows all significant; ADF and PP refers to unit root tests – Augmented 
Dickey Fuller and Phillip Perron, both unit root tests shows the series are stationary. 
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Table 6.2:  

Unconditional Correlation between Australia and Other Markets 
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Australia 1.000 0.277 0.152 0.245 0.259 0.121 0.152 0.201 0.347 0.416 0.361 0.335 0.176 0.337 0.159 

Canada  1.000 0.238 0.509 0.481 0.266 0.137 0.236 0.346 0.369 0.331 0.435 0.350 0.408 0.531 

Denmark   1.000 0.365 0.380 0.121 0.292 0.226 0.367 0.327 0.243 0.335 0.383 0.405 0.319 

France    1.000 0.752 0.337 0.418 0.317 0.595 0.426 0.398 0.583 0.597 0.647 0.574 

Germany     1.000 0.327 0.419 0.283 0.647 0.399 0.403 0.654 0.605 0.655 0.586 

Hong Kong      1.000 0.152 0.275 0.216 0.115 0.172 0.208 0.211 0.285 0.296 

Ireland       1.000 0.210 0.431 0.268 0.295 0.409 0.376 0.424 0.356 

Japan        1.000 0.281 0.210 0.188 0.241 0.278 0.297 0.314 

Netherlands         1.000 0.477 0.366 0.586 0.595 0.730 0.537 

Norway          1.000 0.354 0.479 0.378 0.463 0.283 

South Africa           1.000 0.399 0.350 0.404 0.271 

Sweden            1.000 0.466 0.549 0.482 

Switzerland             1.000 0.588 0.487 

UK              1.000 0.579 

US               1.000 
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6.6 Results from the Dynamic Conditional Correlation Analysis 

 

The Dynamic Conditional Correlation (DCC) multivariate GARCH model proposed by 

Engle (2002) is used to examine the correlation between SRI markets. The SIC model is 

employed to determine the optimal DCC specifications. The SIC results in Table 6.2 

show that the lowest SIC value correspond to DCC (1,1) specifications. Hence, the 

study will adopt the DCC (1,1) specifications. 

 

Table 6.3:  

Optimum DCC specifications 

(m,n) 0,1 0,2 0,3 0,4 

1,0 70.691 * 70.755 70.825 70.921 

2,0 70.778 70.849 70.976 71.024 

3,0 70.859 70.932 71.055 71.085 

4,0 70.959 71.041 71.073 71.162 

Note: * represents the lowest SIC model, which is the MS-VAR model that will be used for the 
study 
 

The DCC (1,1) estimation results are reported in Table 6.4. The i  coefficients for 

most of the SRI markets are highly significant at 1% level, while only Australia, 

Germany and Norway are significant at 5% level. Norway has the highest coefficient 

(0.915), followed by South Africa (0.878) and Japan (0.857), which indicates that these 

countries are highly correlated with the Australian SRI market. The lowest correlation is 

between the Canadian market of 0.125. All correlations are generally less than 1, which 

implies that all markets would provide benefits for international diversification. 

 

The DCC model also provides further insights on how the correlation behaves based on 

the past movements within the SRI markets. The significant i  coefficients for all SRI 

markets are suggesting persistence of correlation and a high coefficient for asymmetric 

volatility for the SRI markets, which could indicate a potential effect in the market 

movements from other markets that affected other SRI markets. The results show that 

Switzerland’s SRI market tends to follows to move in accordance with other SRI 

markets, on the other hand, Denmark’s SRI markets are least affected by other SRI 

markets’ movements. 
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The i  coefficient for all SRI markets indicates a high asymmetric effect, implying 

that the SRI markets are reacting to different sources of news from different markets 

and adjust accordingly. All SRI markets tend to adjust to different news fairly quickly, 

the quickest market is Denmark and the slowest is Switzerland. This implies that any 

news or policies being passed in one country would have direct impact on the 

movements of other SRI markets, and the adjustments on these markets are fairly rapid. 

 

The DCC parameters are shown in Table 6.5. Both parameters are significant indicating 

that the correlation between SRI markets is dynamic and time-varying. However, the 

correlation are generally lower than 1, as such diversification would still be achievable. 

 

Table 6.4:  

DCC Multivariate GARCH (1,1) Model Estimates 

 i   i   i   

Australia 0.215 ** (0.011) 0.139 *** (0.002) 0.834 *** (0.004) 

Canada  0.125 *** (0.001) 0.139 *** (0.000) 0.861 *** (0.000) 

Denmark  0.597 *** (0.006) 0.066 *** (0.000) 0.876 *** (0.001) 

France  0.335 *** (0.001) 0.168 *** (0.000) 0.821 *** (0.000) 

Germany  0.763 ** (0.011) 0.236 *** (0.002) 0.723 *** (0.002) 

Hong Kong  0.517 *** (0.005) 0.151 *** (0.001) 0.842 *** (0.001) 

Ireland  0.548 *** (0.002) 0.153 *** (0.000) 0.825 *** (0.000) 

Japan  0.857 *** (0.009) 0.168 *** (0.001) 0.739 *** (0.002) 

Netherlands  0.355 *** (0.002) 0.216 *** (0.001) 0.769 *** (0.001) 

Norway  0.915 ** (0.024) 0.150 *** (0.002) 0.692 *** (0.003) 

South Africa  0.878 *** (0.006) 0.124 *** (0.001) 0.813 *** (0.001) 

Sweden  0.517 *** (0.001) 0.180 *** (0.001) 0.787 *** (0.001) 

Switzerland  0.612 *** (0.001) 0.302 *** (0.001) 0.666 *** (0.000) 

UK  0.199 *** (0.001) 0.174 *** (0.001) 0.806 *** (0.001) 

US 0.145 *** (0.002) 0.135 *** (0.001) 0.853 *** (0.001) 

Note: Standard errors are presented in parenthesis. 
* Significant at the 10% level; ** Significant at the 5% level; *** Significant at the 1% level. 
 

The DCC results have indicated that the SRI markets are affecting each other with the 

movements in other SRI markets, implying that SRI markets have a high relationship 

with each other. These results are rather similar to those previous studies that have been 

conducted in the stock markets. For example, Kim and In (2002) found the Australian 
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stock market has been affected by the movements of other global stock markets. Kanas 

(1998) found a spillover between the markets of UK, France and Germany. Susmel and 

Engle (1994) found spillover between the UK and US markets. Bae and Karolyi (1994) 

analyzed the spillover between the US and Japanese markets and found a high degree 

and persistence of shocks originating in the stock markets of the United States or Japan 

that spread to other markets.  

 
Table 6.5:  

DCC Multivariate GARCH (1,1) Model Parameters 

Parameters Estimates Significance 

α 0.017 (0.000) 

β 0.923 (0.000) 

 

The time-varying correlation between Australia and other SRI markets generated by 

DCC are presented in Figure 6.2 as the blue lines. Figure 6.2 also includes the average 

annual correlation (as the red lines) to provide a comparison of correlations during 

different periods. Correlation for Australia-Australia is not plotted. The correlations 

between other markets are similar to the figure presented below, therefore to conserve 

space, the thesis only presents this while the actual empirical analysis will take all the 

correlations into consideration. A simple investigation across all the correlation graphs 

show spikes at a similar point in time. These spikes started to build up around 2001 and 

late 2008. The complete sets of correlation for each year of the study period, from 1994 

to 2009, are shown in Appendix 1. 

 

The co-movement of the different markets with the Australian market has similarities. 

For example, it can be seen that most of the graphs have captured spikes during the 

financial distress periods – i.e. US bond crisis in 1997, Russian crisis in 1998, dotcom 

boom in 1999 and its collapse in 2000, September 11, 2001 attacks, Enron bankruptcy 

in late 2002, WorldCom and Delphia bankruptcy in 2003, US subprime crisis in 2007 

and the ensuing global financial crisis. It is also noticeable from Figure 6.2 that the 

correlations between Australia and the other markets increased, starting in 2007 at the 

onset of the US real estate market collapse, leading to the global financial crisis which 

followed. These two observations are even more clearly seen in Figure 6.3, which 

superimposes all the DCCs of the different markets. During these periods therefore, the 

benefits from diversifying into other markets would be lower. 
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Figure 6.3: Individual Countries’ DCC Time-varying Correlations and Average 
Annual Correlations 

------- Average Annual Correlation  ------- Dynamic Conditional Correlation 
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Figure 6.4: DCC Combined Time-varying Correlations 

 

It is observed from Figures 6.3 and 6.4 that although the correlations between Australia 

and the other markets fluctuate, they are still generally lower than 1. The theory of 

portfolio diversification posits that as long as the correlation between the markets is less 

than 1, there are still benefits to be gained. The results cased on the red lines in Figure 

6.3 representing the annual average correlation, show that several markets are 

negatively correlated with the Australian SRI markets. The periods of negative 

correlation are found during crisis periods (mentioned above). The Norwegian SRI 

market seems to be moving in the same direction as the Australian market, while the 

Danish SRI market is the least correlated. 

 

The DCC results show that some markets provide less portfolio diversification benefits 

to Australian investors, over time. These are the markets in which Australia experienced 

increasing correlation. From Figure 6.3, it can be seen that this is the case with Canada 

and Denmark. Australia and these other countries are very active in the SRI investment 

space – they have taken the lead in a number of SRI activities worldwide. Hence, there 
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may be increasing commonalities among them in terms of the way investors behave in 

these markets. The increasing correlation implies fewer benefits for Australian investors 

if they diversify to these other markets. Other countries have more or less stationary 

correlations with Australia, except during the period starting from 2007. These other 

markets therefore provide better avenues for Australian SRI conscientious investors to 

internationally diversify. 

 

The results in this section found that the correlation between Australia and other 

markets are time-varying. This can be seen from the DCC and average annual 

correlation. Both results show that the correlations are less than 1 and in some years the 

correlation is negative, indicating that the possibility of diversification is possible with 

the optimal allocation into these markets. While this section has found that SRI markets 

are correlated, but generally less than 1, this does not mean that the SRI market would 

enhance the portfolio returns. The markets that are less correlated should also provide 

high returns, thereby making diversification successful. Hence, the study continues to 

investigate the SRI market risk and returns using the Markov Switching model 

presented in next section. 

 

 

6.7 Results from the Markov Switching Analysis 

 

The Markov Switching (MS) model by Krolzig (1997) analyzes the risk and returns 

characteristics of each of the SRI markets to determine which of these markets are 

worthy investments to be added into an investor’s portfolio. The use of Markov 

Switching model identifies the number of market regimes in the SRI markets, and based 

on the number of market regime, the model provides the risk and returns in that 

particular market regime. Table 6.6 shows SIC value for all competing MS models with 

two to four regimes and one to four lags. As mentioned earlier, the data are stationary 

and the MS models will be used in a Vector autoregressive (VAR) form. The SIC 

suggests that the best model is the MS model with two regimes and one lag (or the 

MS(2)-VAR(1) model) as its value is smaller than other competing Markov Switching 

models. 
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Table 6.6:  

Optimum Regimes and Lags for Markov Switching Model 

 2 Regimes 3 Regimes 4 Regimes 

1 Lag 74.173 * 76.639 78.786 

2 Lags 77.808 81.153 84.641 

3 Lags 81.061 85.897 90.478 

4 Lags 84.332 90.437 95.229 

Note: * represents the lowest SIC model, which is the MS-VAR model that will be used for the 
study. 
 

Table 6.7 presents the corresponding probabilities and characteristics for the MS model. 

As can be seen in this table, more than two thirds of the time (73.14%), the observation 

stays in regime 2 (568.20 observations), while about one third of the time (26.86%) in 

regime 1 (212.80 observations). Regime 2 has the longest duration of about 13.91 

weeks and regime 1 has 5.11 weeks. The average returns for regimes 1 and 2 are 

-26.43% and 23.34%, respectively. The average volatility in regime 1 and 2 are 2.92% 

and 1.77%, respectively. The characteristics from the Markov Switching have clearly 

suggested that regime 1 is the volatile or “bad” market condition (negative returns with 

high risk) while regime 2 is the stable or “good” market conditions (positive returns 

with low risk) – see Table 6.7. 

Table 6.7:  

Probabilities and Characteristics of Regimes 

 

Probability 
Average 
Duration 

Number of 
Observations 

Average 
Returns 

Average 
Volatility 

Regime 1 26.86% 5.11 weeks 212.80 -26.43% 2.92% 

Regime 2 73.14% 13.91 weeks 568.20 23.34% 1.77% 

 

The transition probabilities in Table 6.8 illustrate how market conditions switch to each 

other. The probabilities in the first row represent the probabilities of regime 1 switching 

to regimes 1 and 2. In the case where regime 1 switches to regime 1, it means the 

probability of staying in its own regime. For instance, the probabilities of staying in 

regimes 1 and 2 are 80.43% and 92.81%, respectively. The transition probability from 

regimes 2 to 1 is quite low (7.19%). These results suggest that regime 2 consist of stable 

market conditions. The transition probability from regimes 1 to 2 is quite high, implying 

that there are volatile conditions. The transition probabilities support the results 

presented in Table 6.7. 
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Table 6.8:  

Transition Probabilities 

To: 
From: 

Regime 1 Regime 2 

Regime 1 80.43% 19.57% 

Regime 2 7.19% 92.81% 

 

A graphical representation of the regime probabilities are presented in Figure 6.4. By 

simple inspection based on the spikes in regime 1, it can be observed that switches 

between the regimes during the period 1997 to 2003. It is evident that there is switching 

between regimes 1 and 2, which support the results presented in Table 6.8. These spikes 

captured by the Markov Switching model relate to the Asian financial crisis in 1997, the 

Dotcom boom and bust, September 11 attacks in 2001, collapse of Enron in late 2002, 

WorldCom and Delphia bankruptcies in 2003, and the US sub-prime crisis in 2008. 

 

Probabilities of Regime 1 – volatile or “bad” market condition 
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Probabilities of Regime 2 – stable or “good” market condition 
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Figure 6.5: MSIAH(2)-VAR(1) Regime Probabilities 

 

Figure 6.5 shows the individual SRI markets reacting to different market conditions, 

(only regime 1 is plotted in the Figure). Regime 2 is the exact opposite of regime 1, as 

such, it will not be shown in the Figure. It is noted that Canada and US SRI markets 

have remained in regime 1 with a very few switches between regimes. Ireland, 

Netherlands, Switzerland and the UK have very quick switches in and out of the 
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regimes. These markets are constantly being affected by other market movements. 

South Africa has the lowest switches into regime 1, indicating that their market is least 

affect by other SRI markets. US is noticeably the market that has remained in regime 1. 

This indicates that the US SRI market is experiencing a volatile market conditions from 

1996-2003, 2006 and 2008-2009. Similar results can also be found in Australia, Canada, 

France and Germany. 

 

The estimated parameters of the MS model are presented in Table 6.9, which provides 

information on the risk and returns movements in the SRI markets. All coefficients in 

regime 2 are significant at 10%, while some of the coefficients in regime 1 are not 

significant. This would indicate that these markets are not driving the returns in the SRI 

markets; however, Hong Kong is significant at 5% in regime 1. This suggests that 

market movements in Hong Kong lead to an effect on other SRI markets.  

 

Table 6.9:  

Estimated Coefficients for MSIAH(2)-VAR(1) Model 

 Regime 1 Regime 2 

 Coefficients S.E. Returns Risk Coefficients S.E. Returns Risk 

Australia -0.117 * (0.087) -0.224 3.940 -0.015 ** (0.045) 0.201 1.777 

Canada -0.059 * (0.057) -0.206 5.710 -0.010 ** (0.044) 0.308 2.219 

Denmark -0.225 * (0.076) -0.098 4.037 -0.027 ** (0.036) 0.497 2.214 

France 0.008 * (0.099) 0.028 4.395 0.009 * (0.051) 0.179 2.233 

Germany -0.075 (0.109) -0.439 4.465 0.015 * (0.058) 0.322 2.267 

Hong Kong 0.085 ** (0.042) -0.001 6.940 -0.051 ** (0.023) 0.153 2.853 

Ireland -0.032 * (0.057) 0.049 5.745 0.026 ** (0.029) 0.244 2.562 

Japan 0.106 * (0.073) -0.289 1.802 -0.014 ** (0.037) 0.106 3.336 

Netherlands 0.076 (0.110) -0.341 4.446 -0.014 * (0.054) 0.211 2.031 

Norway 0.064 * (0.085) -1.281 5.822 0.036 ** (0.033) 0.403 2.705 

South Africa 0.017 * (0.054) -1.633 9.282 0.001 ** (0.024) 0.332 3.444 

Sweden 0.094 * (0.095) -0.886 5.784 -0.027 ** (0.038) 0.392 2.718 

Switzerland 0.037 * (0.099) -0.079 5.043 -0.060 * (0.052) 0.147 1.927 

UK 0.054 (0.140) -0.384 3.526 0.153 * (0.074) 0.174 1.807 

US 0.001 (0.101) -0.013 3.317 0.091 * (0.057) 0.142 1.878 

Note: The autoregressive coefficients values are shown in lag 1. Standard errors are shown in 
parentheses. *, **, *** significant at 10%, 5% and 1% 
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Figure 6.6: Markov Switching for Individual Countries (only Regime 1 shown) 
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The risk and returns identified by the Markov Switching model are also presented in the 

same Table 6.9. Ireland has the highest returns in regime 1, while the lowest returns 

during regime 1 are South Africa. The highest risk in regime 1 is South Africa, while 

the lowest risk in regime 1 is Japan. In regime 2, Denmark has the highest returns while 

Japan has the lowest returns. The highest risk during regime 2 is South Africa and the 

lowest risk during regime 1 is Australia. The Markov Switching model indicates that 

South African SRI markets have performed poorly in both regimes. The Danish SRI 

market stands out during normal market conditions providing the highest returns (49.7%) 

compared to other SRI markets. The Irish SRI market seem to have withstood the 

volatile market conditions and was able to provide positive returns of 4.9%.  

 

The MS results have clearly shown that returns are higher during normal market 

conditions (regime 2) and lower during volatile market conditions (regime 1), while the 

risk is higher during volatile market conditions (regime 1) and lower during normal 

market conditions (regime 2). The results strongly support the second hypothesis and 

confirm the evidence that the risk and returns of SRI are time-varying (see Barnett and 

Salomon, 2006; Mill and Holland, 2005). 

 

To further verify the best performing SRI markets based on the correlation, risk and 

returns information calculated, the study proceeds to investigate the optimal ranking of 

SRI markets in the next section. 

 

 

6.8 Results from the Optimal Ranking of SRI Markets 

 

The optimal ranking of SRI markets uses the optimal ranking proposed by Elton et al. 

(1976) for the selection of SRI market to be included into a portfolio. The correlation 

calculated from the DCC model and the risks and returns calculated from the MS model 

are being fitted into the optimal ranking of the SRI market model to select the best SRI 

performing markets, which will then be included to form an optimal portfolio in the 

second study. By doing so, the portfolio will incorporate the volatility spillover effects 

from the SRI markets. Failing to incorporate volatility spillover effects in variance 

equations makes portfolio standard deviations about 1 to 1.5% higher. While such 

losses are not dramatic, they could be eliminated without necessarily incurring higher 

rebalancing costs and without additional portfolio risk. By applying this method to 
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create portfolios from the DCC and MS models, the portfolio will result in a more 

robust analysis. The optimal ranking model used in this study has prohibited short 

selling, ignored management fees and taxes.  

 

Table 6.10 reports the optimal ranking of SRI markets for each year individually. The 

ranking shows that the markets that perform best are ranked number one during that 

year and this ranking suggests that the best performing market will increase the 

portfolio performance. A summary of the top ranking (by countries) for each year are 

Australia in 2009; Canada in 2005; Denmark in 2000, 2001, 2006, 2007 and 2008; 

Hong Kong in 1999; Ireland in 1995, 1998 and 2003; Netherlands in 1996; Norway in 

1994; South Africa in 2002 and 2004; and Switzerland in 1997.  

 

Interestingly, the US SRI market was not the best performing SRI market. The US SRI 

market was ranked 3 in 1996 and 1998 and ranked 4 in 2001. The ranking of the US 

SRI market has been consistently overtaken by the European SRI market. These 

European SRI markets are larger when compared to the US, however, they provides a 

large number of SRI funds for investors to invest in. In terms of the SRI regulations, the 

US and European SRI funds have provided a good track of regulations, which has 

increased the opportunities for investors to select the countries they want to invest in. 

 

A combined ranking for the whole period 1994-2009 is shown in Figure 6.6. The results 

show that Denmark is ranked as having the top performing SRI market, followed by 

Ireland and South Africa. On the other hand, Japan has performed poorly for most of the 

years and was the lowest in the ranking, followed by the US and the UK. The US SRI 

market was ranked the second lowest performing market. The results from the optimal 

ranking of SRI markets provide the best SRI markets that are beneficial to improve an 

SRI conscientious investor’s portfolio.  

 

The results from the optimal ranking of SRI markets provide answers to the third 

hypothesis. The model found Denmark to be less correlated with other SRI markets, 

(also evident from the DCC results) and generating positive returns (as can be seen from 

the returns generated by the Markov Switching model). The results from optimal 

ranking of SRI market have revealed that Denmark, Ireland and South African SRI 

markets provide great potential for investors to diversify into, as they are top 

performing during the years mentioned above. These are the SRI markets that are 
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worthwhile for diversification. The thesis will form an internationally diversified SRI 

portfolio and will further investigate the amount of benefit that can be derived in the 

next chapter. 

 

 

 

Figure 6.7: Average Optimal Ranking of Markets (Combined 1994-2009) 
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Table 6.10:  

Optimal Ranking of SRI Markets 

 1994 Rank 1995 Rank 1996 Rank 1997 Rank 1998 Rank 1999 Rank 2000 Rank 2001 Rank 

Australia -0.128 (3) 0.428 (12) -0.675 (13) -0.893 (15) -0.938 (15) 0.998 (6) -0.465 (15) 0.256 (2) 

Canada -1.245 (11) 0.615 (10) 0.555 (5) 1.208 (8) 0.158 (10) 1.875 (2) 0.113 (9) -0.893 (14) 

Denmark -0.765 (8) 0.983 (7) 0.683 (4) 1.868 (2) 0.143 (11) -0.390 (12) 0.975 (1) 0.375 (1) 

France -1.170 (10) 0.353 (13) -0.503 (11) 1.163 (10) 0.780 (6) 1.358 (4) 0.840 (3) -0.360 (10) 

Germany -0.990 (9) 0.795 (8) -0.480 (10) 1.688 (5) 0.795 (5) 0.525 (8) -0.105 (11) -0.480 (11) 

Hong Kong -1.628 (15) 1.260 (3) 0.950 (2) -0.668 (14) -0.075 (12) 1.900 (1) 0.323 (8) -0.353 (8) 

Ireland -0.525 (6) 1.718 (1) -0.383 (9) 1.850 (3) 1.335 (1) -1.470 (15) 0.810 (4) -0.195 (6) 

Japan -0.375 (5) 0.113 (15) -1.913 (15) 0.150 (13) 1.300 (2) 1.845 (3) -0.435 (14) -0.900 (15) 

Netherlands -1.328 (13) 1.200 (4) 0.968 (1) 1.245 (7) 0.510 (7) -0.548 (14) 0.615 (6) -0.503 (12) 

Norway 0.398 (1) 0.345 (14) 0.210 (8) 0.278 (12) -0.570 (13) 0.278 (9) 0.758 (5) -0.353 (8) 

South Africa 0.383 (2) 0.458 (11) -0.653 (12) 0.345 (11) -0.690 (14) 1.058 (5) -0.143 (12) 0.180 (3) 

Sweden -0.158 (4) 0.765 (9) 0.225 (7) 1.200 (9) 0.225 (9) 0.548 (7) 0.525 (7) -0.240 (7) 

Switzerland -0.585 (7) 1.673 (2) -0.885 (14) 2.078 (1) 0.480 (8) -0.428 (13) 0.855 (2) -0.570 (13) 

UK -1.395 (14) 1.058 (6) 0.518 (6) 1.808 (4) 0.885 (4) -0.128 (11) 0.000 (10) -0.083 (5) 

US -1.320 (12) 1.100 (5) 0.795 (3) 1.688 (5) 1.290 (3) 0.278 (9) -0.278 (13) 0.105 (4) 

Note: The yearly ranking results based on the Optimal ranking model are presented corresponding to each year. The ranking of these results are presented in the 
Rank column for each year. 
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Table 6.10 (continued):  

Optimal Ranking of SRI Markets  

 2002 Rank 2003 Rank 2004 Rank 2005 Rank 2006 Rank 2007 Rank 2008 Rank 2009 Rank 

Australia -0.458 (2) 0.143 (7) 0.981 (4) 1.133 (4) 0.548 (4) 0.450 (4) -1.170 (12) 0.878 (1) 

Canada -1.568 (15) 0.350 (3) 0.458 (7) 1.545 (1) 0.278 (12) 0.600 (3) -0.480 (5) 0.128 (6) 

Denmark -1.013 (9) 0.083 (8) 0.713 (6) 0.645 (9) 1.358 (1) 1.020 (1) 0.075 (1) -0.090 (10) 

France -0.788 (5) -0.173 (10) 0.165 (12) 0.818 (7) 0.500 (6) -0.338 (8) -0.945 (8) -0.135 (11) 

Germany -1.440 (12) 0.255 (6) 0.135 (13) 0.413 (13) 0.428 (10) 0.241 (6) -1.005 (10) -0.345 (13) 

Hong Kong -1.328 (10) 0.340 (4) 0.375 (8) 0.758 (8) 0.518 (5) 0.613 (2) -0.803 (7) 0.368 (4) 

Ireland -0.578 (3) 0.533 (1) 0.968 (5) 0.525 (10) 0.690 (2) -0.563 (12) -0.045 (2) -0.045 (9) 

Japan -0.818 (7) -0.233 (11) 0.323 (9) 1.442 (2) -0.120 (14) -1.095 (15) -0.983 (9) -0.210 (12) 

Netherlands -0.788 (5) -0.443 (13) 0.068 (14) 0.833 (6) 0.435 (9) -0.285 (7) -1.313 (14) 0.218 (5) 

Norway -0.735 (4) -0.068 (9) 0.990 (3) 1.050 (5) 0.668 (3) 0.368 (5) -1.253 (13) 0.623 (2) 

South Africa 0.593 (1) 0.383 (2) 2.033 (1) 0.510 (11) 0.008 (13) -0.420 (9) -0.473 (4) 0.128 (6) 

Sweden -1.365 (11) 0.330 (5) 1.133 (2) 0.503 (12) 0.488 (7) -0.518 (11) -1.073 (11) 0.623 (2) 

Switzerland -0.945 (8) -0.488 (15) 0.240 (11) 1.253 (3) 0.390 (11) -0.720 (13) -0.315 (3) -0.383 (14) 

UK -1.515 (14) -0.450 (14) 0.308 (10) 0.323 (14) 0.465 (8) -0.488 (10) -1.343 (15) -0.015 (8) 

US -1.493 (13) -0.315 (12) -0.278 (15) 0.030 (15) -0.128 (15) -0.878 (14) -0.780 (6) -0.390 (15) 

Note: The yearly ranking results based on the Optimal ranking model are presented corresponding to each year. The ranking of these results are presented in the 
Rank column for each year. 
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6.9 Hypotheses Testing Results 

 

The results from this chapter aim to answer the question of which international SRI 

market will enhance an investor’s portfolio. The following three hypotheses are 

examined in this chapter: 

 

Hypothesis 6.1: The correlations between SRI markets increase over time, 

particularly during financial distress periods. 

 

The DCC model has successfully captured the financial distress periods. The findings 

indicate that the correlations between SRI markets are time-varying and this suggests 

that the correlations are increasing during financial distress periods, which has 

confirmed the first hypothesis. The DCC results have shown in which there are periods 

in which it is still worthwhile for diversification to occur, which is confirmed by the 

annual average correlations that have shown negative correlation during the periods of 

financial distress, thereby confirming the first hypothesis. The correlation between 

Australia-Canada SRI markets is the lowest, while the correlation between 

Australia-Norway SRI markets is highly correlated. The correlation are generally less 

than 1, hence all these markets would provide benefits for diversification.  

 

 

Hypothesis 6.2: The SRI markets are characterized by different market regimes. 

 

The Markov Switching results have found the SRI markets are characterized by two 

regimes, these are the volatile and stable market regimes. These two regimes are also 

labeled as the “bad” market condition for the volatile market regimes in regime 1. The 

second regime is labeled as the “good” market condition for the stable market regimes. 

The volatile regime provides an average return of -26.43% with an average volatility of 

2.92%. The stable regime provides an average return of 23.34% with an average 

volatility of 1.77%. These regimes have successfully captured the financial distress 

periods. The Markov Switching results have strongly supported the second hypothesis 

that returns are higher during normal market conditions (regime 2) and lower during 

volatile market condition (regime 1), while the risk is higher during volatile market 

condition (regime 1) and lower during normal market condition (regime 2).  
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Hypothesis 6.3: The best performing SRI markets would be the US and European 

SRI markets. 

 

The optimal rankings of SRI markets would present the best performing SRI market for 

an investor to include into his portfolio. The optimal ranking model includes the 

volatility spillover effects calculated from the DCC model and the risk and returns 

generated by the Markov Switching model. Results from both models are input into the 

optimal ranking model. The overall results for the sample period show that Denmark is 

ranked as the top performing SRI market. These are the markets that are less correlated 

among the SRI markets and provide generate positive returns. The findings support the 

third hypothesis. With reference to the SRI market value, Denmark has a relatively 

small SRI market that has potential to grow. These best performing SRI markets are 

then included into the analysis in the next chapter to form the optimal portfolio. 

 

 

6.10 Chapter Summary and Conclusion 

 

This chapter examines the inter-linkages between SRI markets and provides new 

evidence of integration between SRI markets and the risk and returns under different 

market conditions. The DCC model has found that correlation between SRI markets is 

below one, and this increases during financial distress periods. This implies that 

diversification is worthwhile for markets that are correlated less with Australia. The 

Markov Switching model has found the SRI market is characterized by two market 

regimes – volatile and stable market conditions. Previous studies have yet to examine 

these using the DCC and MS models. The highest returns in regime 1 and 2 are Ireland 

and Denmark, while the lowest returns are South Africa and Japan. The optimal ranking 

of SRI markets have shown Denmark as the best performing on average for the whole 

study period. For SRI investors, this implies that they could benefit from investing 

ethically while enjoying high financial returns. This findings presented in this chapter 

are of obvious importance to SRI investors, researchers, scholars and those who are still 

unsure as to the financial benefits of SRI. These results will have important implications 

for both international portfolio managers and for researchers interested in modeling risk 

and returns for the SRI markets under different market conditions. The next chapter will 

examine whether these SRI markets would provide benefits for diversification 

internationally.
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Chapter 7: 

Study 2 Results: 

An Examination of the Impact of International Diversification 

on the Performance of SRI Portfolios: An Australian 

Perspective 

 

7.1 Introduction 

 

As discussed in the objectives of the thesis in Section 1.2, the thesis aims to examine the 

risk and return of a portfolio consisting of stocks and bonds diversifying into SRI. In 

line with the objective, the thesis conducts three interrelated studies: 

Study 1:  An Analysis of the Inter-Linkages between the Australian and Other SRI 

Markets Worldwide 

Study 2:  An Examination of the Impact of International Diversification on the 

Performance of SRI Portfolios: An Australian Perspective 

Study 3:  An Investigation of the Impact of Diversification into SRI Assets on the 

Performance of a Portfolio of Stocks and Bonds 

 

This chapter conducts and presents the results of Study 2. Study 2 examines whether 

there are any significant benefits to invest in SRI markets internationally. The study 

evaluates the performance of the optimal SRI portfolio formed, consisting of the 

Australian and international SRI markets identified in Study 1, from the perspective of 

an Australian investor. The portfolio studies that have adopted an Australian perspective 

are limited to a handful only and are outdated; hence this study fills an important gap 

that is lacking in the international literature on portfolio diversification. Prior to the 

portfolio formation, the study has previously taken the top performing SRI markets in 

Study 1 and these results will be used to evaluate the optimal portfolio. Previous studies 

have evaluated international portfolios and have found that diversification would 

increase the portfolio performance.  
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This study compares an investor’s portfolio holding solely Australian SRI versus the 

optimal portfolio across international SRI markets to examine whether there are any 

significant benefits and how much an Australian investor could earn by international 

diversification. This study offers new insights into the benefits of international 

diversification for investors who are dedicated to SRI. 

 

The chapter is organized into the following sections. Section 7.2 describes the research 

description and the objectives. Section 7.3 lists the hypothesis to be tested. Section 7.4 

discusses the research methodology and procedures to form an optimal portfolio. 

Section 7.5 presents the descriptive statistics of the SRI markets. Sections 7.6 and 7.7 

discuss the results of an international portfolio of SRI markets based on a 

Mean-Variance and Bayes-Stein estimates. Section 7.8 compares the portfolios formed. 

Section 7.9 presents the hypotheses testing results and Section 7.10 concludes the 

chapter. 

 

 

7.2 Research Description and Objectives 

 

This chapter forms the second part of the overall study to examine whether there are 

benefits to diversification across SRI markets internationally. The study assumes the 

investor is an SRI conscientious investor and only wishes to invest in SRI markets. Two 

portfolios will be formed (i.e. a non-diversified portfolio holding Australian SRI and an 

internationally diversified portfolio of SRI). The study compares a non-diversified 

portfolio of investments solely in the Australian SRI market with the internationally 

diversified SRI market portfolio to discover whether there are benefits to diversification 

across SRI markets internationally. The portfolio risk and returns will then be used to 

evaluate the performance of these portfolios formed. As recalled from Chapter 1, the 

second study evaluates the SRI markets in a portfolio context to determine whether 

these markets would improve the performance into a portfolio of stocks and bonds (see 

Figure 7.1). 
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Figure 7.1: Study 2 in the Context of the Thesis’ Research Objectives 

 

 

MPT noted that for diversification to work best, it is vital for investors to add 

investments across different international markets, as this would allow investors to 

expand the opportunities from portfolio diversification beyond those that are available 

through domestic markets. The previous chapter examined markets that were less 

correlated to each other, while being able to reduce the overall portfolio risk and 

achieve higher portfolio returns. The results are shown in the optimal ranking of SRI 

markets in Study 1 and found Denmark to be the best performing SRI market for 

1994-2009. Based on these results, the study begins by forming an optimal 

internationally diversified SRI portfolio for the 15 SRI markets.  

 

The process of optimization has imposed a limit that these markets will invest no more 

than 80%. Certain SRI markets have performed outstandingly in some years and the 

optimization will allocate 100% into those markets. MPT noted the key to gaining 

maximum benefits from diversification is to spread the investment across different 

markets and not to hold only one asset in the portfolio, which explains the upper limit of 

80% imposed on the SRI markets. The chapter presents two portfolios formed using 

Mean-Variance and the Bayes-Stein estimator. Bayes-Stein is a robust estimator to 

shrink the estimated parameters to a common set in the portfolio, hence providing a 

robust optimum portfolio formation results. 
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To examine whether it is beneficial to diversify internationally, the chapter discusses the 

portfolio risks and returns measures used. Based on the discussion, this chapter seeks to 

answer the following question: 

 

RQ7.1 For a SRI conscientious investor, is it beneficial to diversify across SRI 

markets internationally? 

 
 

7.3 Hypothesis to be Tested 

 

Hypothesis 7.1: The internationally diversified portfolio will have higher 

risk-adjusted returns than the non-diversified portfolio because it will have a higher 

return and a lower risk. 

 

Studies on international portfolio diversification have documented that there are 

benefits by diversify internationally (see, for instance, Grubel, 1968; Levy and Sarnat, 

1970; Solnik, 1974; Jorion, 1985; Eun and Resnick, 1994; Shawky et al., 1997). The 

benefits of diversification depend on the interaction of risk-adjusted returns with 

correlations as shown in portfolio theory (see, Merton, 1972; Elton and Gruber, 1995). 

Elton and Gruber (1995) have shown that the risk-adjusted returns in international 

markets are not higher than those compared in domestic markets. When international 

markets are less correlated, then international diversification will provide higher 

risk-adjusted returns. The literature on cross-country correlations have shown that 

international markets exhibit lesser than correlation of one, however, there is evidence 

that international market correlations have been increasing over the years due to the 

increased integration and globalisation of markets (see, for instance, Shawky et al., 

1997; Longin and Solnik, 1995). Moreover, depending on which investor’s point of 

view, returns from international markets are becoming significantly lower than domestic 

returns. Therefore, with increasing correlations in international markets, there are 

evidence that the gains from international diversification may be decreasing. 

 

In order to understand the stability of these correlations, it is important to know the 

interaction of the markets. For instance, the unconditional correlation between any two 

markets can be low, therefore providing international diversification benefits, but this 

can disappear over time if the two markets are found to have a stable long-term 
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relationship. Hence, total reliance on unconditional correlations can be misleading, 

which was the reason for the investigation of the conditional correlations in Study 1, 

and the finding that correlations are changing over time. The key to diversification is to 

spread investment across different countries and markets that are less correlated. The 

portfolio exposure to international markets would be subject to different market 

movements, hence, increasing portfolio returns and reducing portfolio risk. The concept 

of international diversification has been heavily examined in the previous studies. These 

studies have generally found that the correlation between stocks markets is changing 

and increasing over the years. This might provide lower benefits for diversification as 

markets are more correlated with each other.  

 

Solnik (1974) concluded that the primary motivation in holding a portfolio of stocks is 

to reduce risk. He proved this by showing how the level of systematic risk was reduced 

when investors added international stocks to a portfolio of US stocks. Other studies 

have also concluded that international investing is useful in reducing risk. Black and 

Litterman (1992) found that the efficient frontier was pushed out further when 

international opportunities were included in the opportunity set, increasing the capacity 

for risk reduction beyond a portfolio with US stocks only. Shawky et al. (1997) showed 

evidence in favor of international portfolio diversification as a reasonable method of 

reducing the risk of an investment portfolio without negatively affecting its expected 

returns. 

 

Previous studies that have adopted the Australian investors’ perspective are only limited 

to Watson and Dickinson (1981) and Izan et al. (1991). Watson and Dickinson (1981) 

analyzed international diversification over the period 1969-1977 in 8 countries 

(Australia, Denmark, Germany, Japan, New Zealand, South Africa, UK and US). Izan et 

al. (1991) analyzed the benefits of international diversification byAustralia investors 

over the period 1986-1989 using weekly data in 8 countries (Australia, Canada, France, 

West Germany, Italy, Japan, UK and US). This thesis covers a longer time period of 15 

years of data, dating from 1994 to 2009, including the period of the global financial 

crisis. This thesis also extends the number of countries examined by these studies to 15 

countries (including Australia, Canada, Denmark, France, Germany, Hong Kong, 

Ireland, Japan, Netherlands, Norway, South Africa, Sweden, Switzerland, UK and US), 

and therefore provides more robust evidence of international diversification from an 

Australian investor’s perspective. 
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In terms of the SRI portfolio studies, only the following studies have adopted the 

Australian’s point of view when investing into SRI. Cummings (2000) analysed 7 SRI 

funds during 1986-1996, Tippet (2001) examined 3 SRI funds over the period 

1991-1998 and more recently, Bauer et al. (2006) investigated 25 SRI funds during 

1992-2003. The above mentioned studies, however, have a small sample size and short 

period of time, therefore, this thesis fills in the gap in the literature by analyzing 15 

countries using recent data during the period 1994-2009. 

 

The benefits of an international SRI portfolio have yet to be explored in the literature. 

Most of the studies on SRI have focused on performance of SRI and only a handful 

have studied SRI in a portfolio context (see Sauer, 1997; Cummings, 2000; Statman, 

2000; Tippet, 2001, Geczy et al., 2003; Hamid and Sanford, 2002; Bauer et al., 2005; 

Derwall et al., 2005). For example, Bauer et al. (2005) studied German, UK and US SRI 

markets and found no significant performance differences. Their study only analyzed a 

limit of 3 SRI markets, however, this study incorporates 15 SRI markets to provide a 

broader investment perspective. 

 

As mentioned before, SRI investors are loyal investors, and they do not pull out their 

investments during bad times. Hence, the performance of SRI would only increase as 

more investors invest their money responsibly. SRI is growing at a tremendous rate 

around the world and the availability of SRI funds is increasing as SRI investors and 

fund managers demand for these funds. Therefore, there is a need to study whether there 

are benefits to investment in SRI markets internationally. Based on MPT, international 

diversification would improve the portfolio’s risk-returns as compared to a 

non-diversified portfolio. 

 

 

7.4 Research Methodology 

 

With reference to Figure 7.2, the study analyses the 15 SRI markets from 1994 to 2009 

(mentioned in Chapter 5). Two optimum portfolios will be formed – (i) a 

non-diversified SRI portfolio that only holds Australian SRI and (ii) an internationally 

diversified SRI portfolio (these results are based on the findings in Study 1, regarding 

the international SRI market). Both of these portfolios will be based on the 
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Mean-Variance framework and Bayes-Stein estimators to reduce the forecast errors 

associated with the portfolio estimates. Subsequently, the study will test the hypothesis 

by comparing the portfolio formed using both methods, and will investigate the 

portfolio returns by discussing the results from the portfolio risk-adjusted returns, the 

Sharpe ratio and the Sortino ratio. Additionally, the study examines the portfolio risks. 

The portfolio risks are measured by the portfolio volatility, Value at Risk and 

Conditional Value at Risk. 

 

 

Figure 7.2: Research Methodology for the Analysis of Portfolio Diversification 
Across SRI Markets Internationally 

 

To examine whether diversifying into SRI markets internationally would provide 

significant benefits, the study compares the portfolio of an investor holding Australian 

SRI with the optimal portfolio allocated into international SRI markets. The study 

constructs an optimal portfolio allocation for the international SRI markets for each year 

from 1994 to 2009 based on the Mean-Variance and Bayes-Stein estimates. The use of 

Bayes-Stein estimators have proven to provide robust results as previous studies have 

showed evidence that the ex-post performance of optimal portfolios improves 
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substantially, see Jorion (1985) and Chopra et al. (1993). The study formed two 

portfolios for the international SRI markets based on Mean-Variance and Bayes-Stein. 

However, for the non-diversified portfolio, only the Mean-Variance results are 

computed, as the Bayes-Stein estimators could not shrink any estimates based on a 

non-diversified single asset portfolio. The following sections discuss the impact of 

return and risk when diversifying internationally. 

 
 

7.5 Descriptive Statistics  

 
The risk-adjusted returns, volatilities, Sharpe ratio, Sortino Ratio, Value at Risk (VaR) 

and Conditional Value at Risk (CVaR) for the SRI markets from 1994 to 2009 are 

presented in Table 7.1. The SRI market with the highest returns is Denmark (7.76%) 

while the lowest returns are from Japan (-6.07%). The most volatile SRI markets is 

Hong Kong (36.23%) and the least volatile is the UK market (16.97%). The Sharpe and 

Sortino ratios show the best SRI market to invest in is Denmark. Hong Kong also has 

the highest VaR and CVaR (7.30% and 11.07%, respectively). The complete annual 

portfolio statistics are presented in Appendix 2. 

 
Table 7.1:  

Descriptive Statistics of SRI Markets (1994-2009) 

 
Risk-adj. 
returns 

Volatility 
Sharpe 
ratio 

Sortino 
ratio 

VaR CVaR 

Australia -0.34% 19.50% 0.08 0.08 4.11% 5.95% 

Canada 2.35% 26.90% 0.22 0.21 5.25% 8.56% 

Denmark 7.76% 22.64% 0.46 0.45 4.63% 6.74% 

France 1.18% 24.35% 0.17 0.17 5.51% 7.34% 

Germany -1.43% 22.99% 0.05 0.05 5.11% 6.73% 

Hong Kong -1.82% 36.23% 0.13 0.13 7.30% 11.07% 

Ireland 3.77% 30.62% 0.28 0.28 6.46% 9.10% 

Japan -6.07% 21.43% -0.18 -0.18 4.45% 5.91% 

Netherlands -2.94% 22.39% -0.02 -0.02 4.88% 7.29% 

Norway 2.00% 25.41% 0.21 0.20 5.65% 8.06% 

South Africa 1.29% 32.28% 0.20 0.20 6.64% 10.28% 

Sweden 1.00% 27.30% 0.17 0.17 5.91% 8.08% 

Switzerland 0.96% 20.11% 0.15 0.15 4.10% 6.16% 

UK -2.75% 16.97% -0.08 -0.08 3.72% 5.07% 

US -1.39% 19.40% 0.03 0.03 4.33% 5.84% 
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A simple risk-returns diagram for the sample period is presented in Figure 7.3. Denmark 

shows the highest returns while Japan shows the lowest returns; Hong Kong shows the 

highest risks, while UK shows the lowest risks. The findings are consistent with the 

Optimal ranking of markets in Study 1, where Denmark is the most preferred market 

and Japan is the least preferred.  

 

Figure 7.3: Risk versus Returns for 1994-2009 

 

 

7.6 Portfolio Performance Based on Mean-Variance 

 

This section discusses the portfolio performance results based on the Mean-Variance 

framework for the two portfolios formed (i.e. the non-diversified SRI portfolio and 

diversified portfolio of international SRI markets). The portfolio results are presented in 

Table 7.2. 

 

7.6.1 Portfolio Returns 

 

The internationally diversified portfolio returns shows that the SRI market is able to 

generate a maximum of 108.03% returns in 1999, while the non-diversified portfolio is 

able to obtain 48.24% (see Figure 7.4). The return is doubled by holding 78% in Hong 

Kong and 22% in Canadian SRI markets. The lowest returns for the non-diversified 

portfolio is -44.59% in 2008, however, the diversified portfolio is better off at 10.18%. 
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The diversified portfolio held 80% in Denmark, 8% in Ireland and 12% in Switzerland. 

In 1998, the diversified portfolio obtained returns of 68.16% while the non-diversified 

portfolio obtained -15.85%. The portfolio returns have shown that the internationally 

diversified portfolio provides higher returns in most of the years. Interestingly, the 

portfolio returns came very close in 2009 with 42.73% in the non-diversified portfolio 

and 42.91% in the diversified portfolio. The strong performance in the Australian SRI 

market is the slight performance improvements, as 80% is invested in Australia and 4% 

in Norway and 16% in Sweden. The non-diversified portfolio generated negative 

returns for 5 years, while the diversified portfolio has steadily obtained positive returns.  
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Figure 7.4: Mean-Variance Portfolio Returns of SRI Markets  

 

 

7.6.2 Portfolio Risk 

 

The portfolio risk shows mixed results, whereby the highest volatility is in 1999, and 

the lowest volatility of 14.96% is in 2007 by the Mean-Variance portfolio (see Figure 

7.5). The non-diversified portfolio has the lowest volatility of 8.83% among the other 

portfolios, which can be explained by the consistent growth in the Australian SRI 

market during 2004. A clear trend of increasing portfolio volatility during 1997-1999 

and decreasing volatility during 1999-2000 is evident from the portfolios, however, 

after the September 11 crisis, the portfolio volatility moved in different directions. The 

non-diversified portfolio shows a high volatility of 35.19% during the global financial 



 

 161

crisis, while the diversified portfolio shows a volatility of 20.04% for the 

Mean-Variance diversified portfolios. Despite the fact that the diversified portfolio 

risk-adjusted returns are able to outperform the non-diversified, the overall results for 

the portfolio volatility have shown mixed results, where some years show high volatility 

with high returns and some years of low volatility and high returns. The results from 

portfolio volatility suggest that the diversified portfolio would reduce portfolio volatility 

during a global financial crisis, however the volatility is somewhat higher than the 

non-diversified portfolio. 
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Figure 7.5: Mean-Variance Portfolio Volatility of SRI Markets  

 

 

The portfolio Value at Risk (VaR) is used to measure the risk of loss in the portfolios 

formed. The VaR result shows mixed results, similar to portfolio volatility. The 

non-diversified portfolio VaR is highest at 9.75% in 2008, while the diversified 

portfolios reported VaR at 3.86% and 3.76% (see Figure 7.6). During the global 

financial crisis, the diversified portfolio has clearly achieved success from 

diversification (i.e. able to generate higher returns while reducing risk). The results prior 

to 2006 suggested that the portfolio VaR increases with the portfolio returns. The 

highest VaR for the diversified portfolio is at 6.99% in 1998 for the Mean-Variance 

portfolio and 5.89% in 1999 for the Bayes-Stein portfolio. The lowest VaR for the 

diversified portfolio is in 1997, while the lowest VaR for the non-diversified portfolio is 

in 2004 and this can be explained by the steady growth in the Australian SRI market. 
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The overall results for the portfolio VaR suggest that the portfolio is able to achieve 

high returns while reducing risk in recent years.  
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Figure 7.6: Mean-Variance Portfolio VaR of SRI Markets  

 

 

The portfolio Conditional Value at Risk (CVaR) is used to measure loss distribution in 

the tail of the distribution, and CVaR is more sensitive than the VaR. The results from 

portfolio CVaR have shown the highest tail risk of 11.74% from the non-diversified 

portfolio in 2008 (see Figure 7.7). During that year, the diversified portfolios CVaR are 

5.03% and 5.06%. The trend of CVaR is increasing from 1997 to 1998 and reducing 

from 1998 to 2000. Interestingly, the Mean-Variance diversified portfolio CVaR has 

fallen during the September 11 crisis in 2001. The non-diversified portfolio CVaR 

increases in 2001, and this clearly suggests that the portfolio CVaR are reducing while 

returns are increasing. The overall results for the portfolio VaR suggest that the 

portfolio is able to achieve high returns while reducing risk in recent years. 
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Figure 7.7: Mean-Variance Portfolio CVaR of SRI Markets  

 

 

7.6.3 Portfolio Risk-adjusted Returns 

 

A simple inspection of the risk-adjusted returns graph in Figure 7.7 shows that portfolio 

risk-adjusted returns are being affected by the global financial crisis in 2008, where the 

portfolios show a fall in the portfolio returns. The highest loss was incurred by the 

non-diversified portfolio with a loss of -60.69% (indicated by the blue line in Figure 

7.8). The non-diversified portfolio has underperformed the diversified portfolio overall; 

the portfolio faced the second highest loss in 1998 with -28.03% of losses. The highest 

returns that could have been obtained by the non-diversified portfolio are 34.06% in 

1999, followed by 28.73% in 2009. If the portfolio had diversified internationally, the 

highest returns can be obtained is 91.27% in 1999 by holding 78% of Hong Kong SRI 

and 22% of Canada SRI (based on the Mean-Variance estimates, indicated by the red 

line). The recovery from the Asian financial crisis has made Hong Kong an attractive 

market, while the Canadian SRI market has also shown an upward trend in the SRI 

index.  

 

The lowest returns from the internationally diversified portfolio are in 2008, when the 

Mean-Variance portfolio has shown a negative return of -1.85%. When compared to the 

non-diversified portfolio incurring a loss of -60.69%, the investor would have been 

better off holding an internationally diversified portfolio. The portfolio risk-adjusted 
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returns have clearly shown that the diversified portfolio outperformed the 

non-diversified portfolio. However, following the global financial crisis, the returns on 

the portfolios came very close in 2009. The diversified Mean-Variance portfolio slightly 

outperformed the non-diversified portfolio by 0.29%. The overall results have suggested 

that the portfolio would be able to increase its risk-adjusted returns by diversifying 

internationally. 
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Figure 7.8: Mean-Variance Portfolio Risk-adjusted Returns of SRI Markets  

 

The portfolio Sharpe ratio measures the excess returns per unit of risk in the portfolio. 

The results from the Sharpe ratio supported the findings in risk-adjusted returns. The 

ratio shows a higher performance for the diversified portfolio, as compared to the 

non-diversified portfolio. The highest Sharpe ratio is 2.963 in 1997 for the 

Mean-Variance portfolios (see Figure 7.9). During the same year, the non-diversified 

portfolio had a Sharpe ratio of -1.175. In 2008, all portfolios were badly affected by the 

global financial crisis; the non-diversified portfolio shows the lowest Sharpe ratio of 

-1.523, while the Mean-Variance is showing 0.006. The trend of underperformance is 

evident for the whole period. The overall results have supported the claims that an 

internationally diversified portfolio would increase the portfolio’s returns. 

 

The portfolio Sortino ratio measures the risk-adjusted return of an investment portfolio. 

The ratio provides a better measure as it treats risk more realistically than the Sharpe 

ratio, where it only penalizes those returns falling below the required rate of return. The 
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Sharpe ratio has presented very similar findings to the Sharpe ratio, where the lowest 

ratio is found in 2008 and the highest in 1999 (see Figure 7.10). In 2009, the ratio came 

very close, however, the diversified portfolio slightly outperformed the non-diversified 

portfolio. 
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Figure 7.9: Mean-Variance Portfolio Sharpe Ratio of SRI Markets  
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Figure 7.10: Mean-Variance Portfolio Sortino Ratio of SRI Markets 
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7.7 Portfolio Performance Based on Bayes-Stein Estimators 

 

The following sections present results based on the Bayes-Stein portfolio formed on the 

non-diversified portfolio and the international portfolio of SRI markets. The 

Bayes-Stein results are presented in Table 7.3. 

 

7.7.1 Portfolio Returns 

 

The portfolio returns based on the Bayes-Stein estimators are very similar to the 

Mean-Variance framework, where most of the portfolio returns are positive for the 

diversified portfolio, and the non-diversified portfolio earned negative returns for 5 

years. The Bayes-Stein diversified portfolio has shown that the portfolio return of 

35.52% is low compared to the non-diversified of 42.73% (see Figure 7.11). The 

portfolio returns of the diversified portfolio are very similar to the non-diversified in 

2001 and 2003, the difference is 4.68% and 5.52% respectively.  
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Figure 7.11: Bayes-Stein Portfolio Returns of SRI Markets  
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7.7.2 Portfolio Risk 

 

The portfolio risk shows mixed results, where the highest volatility is the Bayes-Stein 

diversified portfolios in 1999, and the lowest volatility of 14.96% in 2003 is shown by 

the Bayes-Stein portfolio (see Figure 7.12). The non-diversified portfolio has the lowest 

volatility of 8.83% among the other portfolios, which can be explained by the consistent 

growth in the Australian SRI market during 2004. A clear trend of increasing portfolio 

volatility during 1997-1999 and decreasing volatility during 1999-2000 is evident from 

the 3 portfolios, however, after the September 11 crisis, the portfolio volatility moved in 

different directions. The non-diversified portfolio shows a high volatility of 35.19% 

during the global financial crisis, while the diversified portfolio shows a volatility of 

19.57% for the Bayes-Stein diversified portfolios. Despite the fact that the diversified 

portfolio risk-adjusted returns are able to outperform the non-diversified; the overall 

results for the portfolio volatility have shown mixed results. During some years it shows 

high volatility with high returns and some years shows low volatility and high returns. 

The results from portfolio volatility suggest that the diversified portfolio would reduce 

portfolio volatility during a global financial crisis, while the volatility is somewhat 

higher than the non-diversified portfolio. 
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Figure 7.12: Bayes-Stein Portfolio Volatility of SRI Markets  
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The portfolio Value at Risk (VaR) is used to measure the risk of loss in the 2 portfolios 

formed. The VaR result shows mixed results, similar to the portfolio volatility (see 

Figure 7.13). The non-diversified portfolio VaR is highest at 9.75% in 2008, while the 

diversified portfolios reported VaR at 3.86% and 3.76%. During the global financial 

crisis, the diversified portfolio clearly achieved success from diversification (i.e. able to 

generate higher returns while reducing risk). The results prior to 2006 have suggested 

that the portfolio VaR increases with the portfolio returns. The highest VaR for the 

diversified portfolio is at 5.89% in 1999 for the Bayes-Stein portfolio. The lowest VaR 

for the diversified portfolio is in 1997, while the lowest VaR for the non-diversified 

portfolio is in 2004. This can be explained by the steady growth in the Australian SRI 

market. The Bayes-Stein diversified portfolio VaR remained lower than the 

non-diversified portfolio; this can be seen in 1997, 1998, 2000, 2001, 2003 and 

2006-2009. The overall results for the portfolio VaR suggest that the portfolio was able 

to achieve high returns while reducing risk in recent years.  
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Figure 7.13: Bayes-Stein Portfolio VaR of SRI Markets  

 

The portfolio Conditional Value at Risk (CVaR) is used to measure loss distribution in 

the tail of the distribution, and CVaR is more sensitive than the VaR. The results from 

portfolio CVaR have shown the highest tail risk of 11.74% from the non-diversified 

portfolio in 2008 (see Figure 7.14). During that year, the diversified portfolios CVaR 

are 5.03% and 5.06%. The trend of CVaR is increasing from 1997-1998 and reducing 
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from 1998 to 2000. The non-diversified portfolio CVaR increases in 2001, and this 

clearly suggests that the portfolio CVaR are reducing while returns are increasing. The 

Bayes-Stein diversified portfolio CVaR remained lower than the non-diversified 

portfolio; this can be seen in 1993-1997, 2000-2001, 2003 and 2007-2009. The overall 

results for the portfolio VaR suggest that the portfolio was able to achieve high returns 

while reducing risk in recent years. 
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Figure 7.14: Bayes-Stein Portfolio CVaR of SRI Markets  

 

 

7.7.3 Portfolio Risk-adjusted Returns 

 

The highest loss was incurred by the non-diversified portfolio with a loss of -60.69% 

(indicated by the blue line). The non-diversified portfolio has overall underperformed 

the diversified portfolio, facing the second highest loss in 1998 with -28.03% of losses 

(see Figure 7.15). The highest returns that can be obtained by the non-diversified 

portfolio are 34.06% in 1999, followed by 28.73% in 2009.  

 

The portfolio returns are similar to the Bayes-Stein estimates (indicated by the blue line). 

The highest returns are 86.34% in 1999, this is by holding 56% of Hong Kong SRI, 

35% of Canadian SRI and 9% of Japanese SRI. The Hong Kong and Japanese SRI 

markets showed clear signs of recovery from the Asian financial crisis; as such the SRI 
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markets have also improved. The lowest returns from the internationally diversified 

portfolio were in 2008, where the Bayes-Stein portfolio has shown a negative returns of 

-2.32%. When compared to the non-diversified portfolio incurring a loss of -60.69%, 

the investor would have been better off holding an internationally diversified portfolio. 

The portfolio risk-adjusted returns have clearly shown that the diversified portfolio is 

outperforming the non-diversified portfolio. However, after the global financial crisis, 

the returns on the portfolios came very close in 2009. The Bayes-Stein diversified 

portfolio has underperformed the non-diversified portfolio by 5.60%. The diversified 

Mean-Variance portfolio has outperformed the non-diversified portfolio by a slight 

0.29%. The overall results have suggested that the portfolio would be able to increase 

its risk-adjusted returns by diversifying internationally.  
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Figure 7.15: Bayes-Stein Portfolio Risk-adjusted Returns of SRI Markets  

 

The portfolio Sharpe ratio measures the excess returns per unit of risk in the portfolio. 

The results from the Sharpe ratio supported the findings in risk-adjusted returns. The 

ratio shows a higher performance for the diversified portfolio, as compared to the 

non-diversified portfolio. The highest Sharpe ratio is 3.031 in 1997 for Bayes-Stein 

portfolios (see Figure 7.16). During the same year, the non-diversified portfolio has a 

Sharpe ratio of -1.175. In 2008, all portfolios were badly affected by the global financial 

crisis; the non-diversified portfolio shows are lowest Sharpe ratio of -1.523, while 

Bayes-Stein shows -0.0023. The trend of the underperformance is evident for the whole 
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period. The overall results supported the claims that an internationally diversified 

portfolio would increase the portfolio returns. 

 

The portfolio Sortino ratio measures the risk-adjusted return of an investment portfolio. 

The ratio provides a better measure as it treats risk more realistically than the Sharpe 

ratio, where it only penalizes those returns falling below the required rate of return. The 

Sharpe ratio has presented very similar findings to the Sharpe ratio, where the lowest 

ratio is found in 2008 and the highest in 1999 (see Figure 7.17). In 2009, the ratio came 

very close, however, the diversified portfolio has slightly outperformed the 

non-diversified portfolio. 
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Figure 7.16: Bayes-Stein Portfolio Sharpe Ratio of SRI Markets  
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Figure 7.17: Bayes-Stein Portfolio Sortino Ratio of SRI Markets  

 

7.8  Discussion of Results  

 

The analysis began by investigating a portfolio that only consisted of investment in the 

Australian SRI market. The results are shown in Table 7.4. This provides an initial 

starting point to investigate whether it would be beneficial to invest in SRI markets 

internationally. The Australian SRI market has experienced a tremendous growth of 

approximately 3,587% during the period 2000 to 20067.7This strong growth should 

reflect the improving performance of the Australian SRI market during that period. The 

Australia SRI market experienced similar market cycles to the normal stocks market, as 

is evident from the risk-adjusted returns during the Asian financial crises periods from 

1996 to 1998.  

 

With reference to Section 7.6.3 and Table 7.3 (Panel A), the average portfolio 

risk-adjusted returns in a non-diversified Australian SRI from 1994 to 2009 was a loss 

of -0.07%. During this period, there were many years that the portfolio risk-adjusted 

returns were negatives. The worst performance occurred in 2008 during the US 

subprime crisis where the Australian SRI market lost -60.69%, followed by -28.03% (in 

1998 after the Asian crisis) and -12.94% (in 2000 during the Dotcom bust).  

                                                 
7 RIAA (2006) reported that “in the 6 years from 2000 through 2006 SRI managed portfolios have now 

grown from $325m to $11.98 billion, an increase of 3,587% (or 36 times).” 
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Furthermore, the portfolio volatility is high over the years. The highest volatility was 

shown in 2008 of 35.19%, indicating that the subprime crisis badly affected the 

Australian SRI market. Overall, the non-diversified portfolio investing in Australian 

SRI market is least favorable as it has generated an average loss of -0.07% and the 

non-diversified portfolio experienced a fairly high volatility over the years. In order for 

investors to maximize their returns, the portfolio should diversify internationally across 

different SRI markets. 

 

The study continues to examine whether diversification into SRI markets internationally 

provides significant benefits. To begin the analysis, the 15 SRI markets are optimized in 

a portfolio to find the optimum weights. The outcomes from the portfolio optimization 

are presented in Table 7.2 and Table 7.3. The results have shown that by holding a mix 

of SRI markets the portfolio returns are able to achieve average returns of 34.94% with 

22.34% of volatility. When compared with the non-diversified portfolio of -0.07% 

returns and 18.17% volatility, the results suggest strong evidence that diversification 

into SRI markets internationally would be beneficial for the SRI investor, as an 

international SRI market would be able to improve the investor’s portfolio by more than 

30% while taking on an extra 4.17% volatility. The international SRI markets portfolio 

is not exempt from the subprime crisis. The performance in 2008 shows the lowest 

returns among other years of 0.12% with a volatility of 20.04%. During this period, the 

Australian SRI market has made a great loss of 54.65% with close to double volatility 

of 35.19%. The portfolio of international SRI markets has clearly diversified the risks 

by holding 80% in Danish SRI, 8% in Irish SRI and 12% in Swiss SRI. 

 

The international SRI markets portfolio continues to improve the performance even 

during the Asian financial crisis period. In 1997 and 1998, the portfolio showed a strong 

performance in returns of 55.11% and 58.10%, while volatility was relatively low at 

18.60% and 31.72%, respectively. In 2009, the international SRI market portfolio 

showed very similar performance with the Australian SRI market. The international SRI 

market portfolio returns and volatility were 32.85% and 27.96%, while the Australian 

SRI market was 32.67% in returns and 28.37% in volatility. The findings implied that 

both portfolio performances were experiencing a recovery from the crisis period. The 

average portfolio Sortino ratio for an international diversified portfolio is 1.490, with 

0.068 for the non-diversified Australian portfolio.  
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To further illustrate the significant benefit, let us assume an investor started out his 

investment of $1,000 in Australian SRI Market in 1994, the investor would make a loss 

of $0.73 by the end of 2009, while being faced with a volatility of 18.17% in the 

Australian market. If the same investors had invested the same amount of $1,000 in the 

SRI market internationally, he would have gained $349 in returns while facing a 

relatively higher risk of 22.34%. The findings revealed that international diversification 

provides some significant benefits for investors diversifying into SRI markets 

internationally. However, higher returns are achieved by taking additional risk, which is 

consistent with the risk-return tradeoffs. 

 

The next stage in the analysis is to ensure the portfolio formed is based on an accurate 

set of forecasts with the use of Bayes-Stein estimators. The estimator is designed to 

reduce the degree of estimation error and furthermore, decrease the tendency for asset 

allocation studies to arrive at corner solutions. As with previous studies, the use of the 

Bayes-Stein shrinkage approach led to increased stability in the estimated allocations 

and results and improved the optimal portfolio results. The results from the estimates 

are shown in Table 7.3. The Bayes-Stein estimators have shown an average return of 

30.98% with 18.44% volatility. Comparing these figures with the non-diversified 

portfolio would confirm the evidence from the previous section. The non-diversified 

portfolio has returns of -0.07% with a volatility of 18.17%.  

 

The Bayes-Stein portfolio has shown returns of 30.98% when compared to the 

Mean-Variance portfolio of 34.94%; the reduction in Bayes-Stein portfolio returns are 

about 3.96%. However, the risk of the portfolio is reduced to 18.44% while the 

Mean-Variance portfolio is showing 22.34% in volatility, a reduction in volatility of 

about 3.90%. The Bayes-Stein portfolio shows a lower risk and lower returns and this is 

consistent with the risk-reward tradeoffs. When the results from the Bayes-Stein are 

compared to the non-diversified portfolio, the claim that diversifying to international 

SRI markets is shown to have some merit. 

 

The Bayes-Stein estimates, being a more robust estimator, have shown improved 

performance over the years. For instance, the returns in 2001 were negative 11.16% 

when compared to the Australian SRI of negative -0.07%. In the same year, the 

volatility for Bayes-Stein was 14.69% while the Australia SRI was 11.44%. The 

underperformance began in 2002 and continued till 2007, and the Bayes-Stein 
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estimators have captured the recovery from the September 11 attacks that affected the 

market as a whole.  

 

To further illustrate this significant benefit, let us assume an investor started out his 

investment of $1,000 in Australian SRI Market in 1994, the investor would make a loss 

of $0.73 by the end of 2009, while being faced with a possibility of 18.17% of volatility. 

If the same investor had invested the same amount of $1,000 in a Bayes-Stein portfolio, 

the investor would have made returns of $309.82 while facing almost similar risk of 

18.44%. The Bayes-Stein findings have clearly shown significant benefits for investors 

to diversify into SRI markets internationally. Noticeably, the non-diversified portfolio 

risk is relatively similar to Bayes-Stein of 18.17% and 18.44%, respectively. However, 

the risk-adjusted returns for a non-diversified portfolio are -1.93% and 41.04% for the 

Bayes-Stein estimates. The results implied that for the same level of risk faced by the 

portfolios, an internationally diversified portfolio is able to obtain much higher returns 

while facing a similar level of risk with the Bayes-Stein estimates. 

 

For both of the international diversified portfolios of SRI markets, most of the weights 

have been placed in Denmark, South Africa and Hong Kong. Interestingly, the portfolio 

did not invest in Germany. The Mean-Variance and Bayes-Stein portfolio have 

consistently found that the portfolio returns are able to be improved by diversifying 

internationally. The portfolio returns have shown an increment of up to 30% as well as 

the risk-adjusted returns. For the Mean-Variance framework, the portfolio returns 

increased together with the portfolio risk. The Bayes-Stein estimator provides a robust 

measure as the portfolio risks remained relatively similar at 18%, while the portfolio 

risks adjusted returns have increased by 31.13%. The Bayes-Stein internationally 

diversified portfolio provides SRI investors with the same level of portfolio while 

achieving higher portfolio risk-adjusted returns.  

 

The overall results from the international portfolio of SRI market have confirmed that it 

is beneficial to diversify into international SRI markets. The findings have confirmed 

the past studies by Solnik (1974), Roll (1992), and Griffin and Karolyi (1998), whose 

studies supported the claims that international diversification would increase portfolio 

returns at the same time as reducing portfolio risk. The findings of the SRI portfolio 

also add new perspective to the limited diversification studies using the Australian 

investors’ point of view (see Cummings, 2000; Tippet, 2001 and Bauer et al., 2005). 
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7.9 Hypothesis Testing Result 

 

The general objective of the chapter is to examine whether it is beneficial to diversify 

into SRI markets internationally. The following hypothesis is addressed in this chapter. 

 

Hypothesis 7.1: The internationally diversified portfolio will have higher 

risk-adjusted returns than the non-diversified portfolio because it will have a higher 

return and a lower risk. 

 

The results from the internationally diversified portfolio have supported the claims that 

diversification will increase the portfolio risk-adjusted returns while reducing risk. The 

Mean-Variance portfolio is able to generate 32.34% of risk-adjusted returns, while the 

Bayes-Stein portfolio has found that the portfolio returns are able to obtain 29.20%, 

which is much more than the non-diversified portfolio of 1.93%. The level of risk that is 

faced to achieve those returns is higher for the Mean-Variance portfolios of 22.34%, 

whereas the Bayes-Stein portfolios and non-diversified portfolios are relatively similar 

with 18.44% and 18.17%, respectively. This implies that internationally diversifying 

into SRI markets would bring risk-adjusted returns while maintaining a similar level of 

risk. On the other hand, the Mean-Variance framework portfolio has found the portfolio 

risk-adjusted returns increased substantially, while portfolio risk increases at the same 

time. The results for the internationally diversified portfolio Sharpe and Sortino ratios 

have supported the hypothesis by concluding a higher ratio as compared to the 

non-diversified portfolio. The portfolio risk measures of VaR and CVaR have found 

higher level of risk for the Mean-Variance portfolio as compared to the non-diversified 

portfolio, whereas the Bayes-Stein portfolio is faced with a lower VaR and CVaR as 

compared with the non-diversified portfolio. The portfolio has allocated most of its 

weight to Denmark, confirming the results found in Study 1. 

 

 

7.10 Chapter Summary and Conclusion 

 

The chapter has begun the analysis of an SRI investor holding a non-diversified 

portfolio of the Australian SRI market. The results of the non-diversified portfolio are 

compared with the diversified portfolio of SRI markets internationally. The findings of 

the Mean-Variance and Bayes-Stein portfolio estimates of the risk-adjusted returns, 
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Sharpe ratio and Sortino ratios have supported the hypothesis by provided strong 

evidence that the portfolio is able to obtain higher returns by diversifying across SRI 

markets internationally. The results from portfolio risks suggest that the diversified 

portfolio would reduce portfolio volatility during a global financial crisis, while the 

volatility is somewhat higher than the non-diversified portfolio, however the portfolio 

VaR and CVaR results are lower for the intentionally diversified Bayes-Stein portfolio 

when compared to the non-diversified portfolio. The results during the financial distress 

periods supported the hypothesis. However, during the non-financial distress periods, 

portfolio risks as shown by the portfolio volatility, VaR and CVaR remained higher for 

the internationally diversified portfolio as compared to the non-diversified portfolio. 

 

The implications of the findings are of importance to fund managers and other 

participants in the market who are interested in investing in SRI but who are unsure of 

the financial benefits. The results in this chapter have shown the strong track record of 

the SRI market internationally (while facing similar risk to the non-diversified 

Australian SRI market portfolio), and this would eventually turn into a mainstream 

investment. Hence, investors or fund managers who are interested in improving their 

portfolio performance are highly encouraged to diversify into the international SRI 

markets. 
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Table 7.2:  
Optimum Mean-Variance Portfolio Weights for SRI Markets 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Panel A: Non-diversified portfolio (100% SRI in Australia)
Portfolio Returns 6.88% 16.38% -2.14% -9.84% -15.85% 48.24% -1.27% 11.54% 3.05% 12.26% 22.85% 27.98% 19.43% 22.11% -44.59% 42.73%
Portfolio Excess Returns -3.18% 6.32% -12.20% -19.90% -25.91% 38.18% -11.33% 1.48% -7.01% 2.20% 12.79% 17.92% 9.37% 12.05% -54.65% 32.67%
Portfolio Risk-adj. Returns -4.99% 5.11% -13.11% -21.30% -28.03% 34.06% -12.94% -0.51% -7.66% 1.54% 12.41% 17.21% 8.54% 10.71% -60.69% 28.73%
Portfolio Sharpe Ratio -0.165 0.403 -0.893 -1.175 -1.242 1.322 -0.624 0.073 -0.607 0.189 1.448 1.490 0.717 0.727 -1.553 1.152 
Portfolio Sortino Ratio -0.169 0.438 -0.956 -1.152 -1.201 1.502 -0.619 0.068 -0.602 0.178 1.321 1.333 0.636 0.694 -1.523 1.133 
Portfolio Volatility 19.22% 15.68% 13.65% 16.93% 20.87% 28.88% 18.15% 20.17% 11.56% 11.63% 8.83% 12.03% 13.07% 16.58% 35.19% 28.37%
Portfolio VaR 4.29% 3.03% 3.04% 4.04% 5.58% 5.20% 4.03% 3.90% 2.96% 2.86% 2.04% 2.69% 2.95% 3.78% 9.75% 6.06%
Portfolio CVaR 4.91% 3.63% 3.23% 4.87% 6.48% 5.82% 4.53% 6.22% 3.45% 3.40% 2.15% 3.95% 4.43% 4.69% 11.74% 6.69%
 

Panel B: Diversified Portfolio of International SRI Markets
Australia 0 0 0 0 0 0 0 0.22 0.20 0 0 0 0 0 0 0.80 
Canada 0 0 0 0 0 0.22 0 0 0 0 0 0.80 0 0.03 0 0 
Denmark 0 0 0 0.20 0 0 0.76 0.77 0 0 0 0 0.80 0.80 0.80 0 
France 0 0 0 0 0 0 0.18 0 0 0 0 0 0 0 0 0 
Germany 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hong Kong 0 0.58 0.70 0 0 0.78 0 0 0 0.07 0 0 0 0.17 0 0 
Ireland 0 0.20 0 0 0.80 0 0.01 0 0 0.59 0 0 0.04 0 0.08 0 
Japan 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0 0 
Netherlands 0 0 0.12 0 0 0 0 0 0 0 0 0 0 0 0 0 
Norway 0.53 0 0 0 0 0 0 0 0 0 0 0.16 0.16 0 0 0.04 
South Africa 0.47 0 0 0 0 0 0 0 0.80 0.34 0.80 0 0 0 0 0 
Sweden 0 0 0 0 0 0 0 0 0 0 0.20 0 0 0 0 0.16 
Switzerland 0 0.22 0 0 0 0 0.05 0 0 0 0 0 0 0 0.12 0 
UK 0 0 0 0.80 0 0 0 0 0 0 0 0 0 0 0 0 
US 0 0 0.18 0 0.20 0 0 0.00 0 0 0 0 0 0 0 0 
Portfolio Returns 33.26% 55.26% 34.29% 65.17% 68.16% 108.03% 47.58% 19.53% 27.50% 27.61% 62.76% 43.13% 42.74% 31.85% 10.18% 42.91%
Portfolio Excess Returns 23.20% 45.20% 24.23% 55.11% 58.10% 97.97% 37.52% 9.47% 17.44% 17.55% 52.70% 33.07% 32.68% 21.79% 0.12% 32.85%
Portfolio Risk-adj. Returns 21.04% 43.10% 22.29% 53.42% 53.19% 91.27% 34.25% 7.62% 14.42% 15.24% 51.04% 31.74% 30.96% 20.69% -1.85% 29.02%
Portfolio Sharpe Ratio 1.110 2.189 1.216 2.963 1.832 2.649 1.447 0.488 0.699 0.808 2.854 2.009 1.739 1.457 0.006 1.175 
Portfolio Sortino Ratio 1.234 2.346 1.133 2.803 1.696 2.714 1.350 0.493 0.636 0.789 2.396 2.004 1.576 1.507 0.006 1.148 
Portfolio Volatility 20.90% 20.65% 19.93% 18.60% 31.72% 36.98% 25.92% 19.43% 24.95% 21.71% 18.46% 16.46% 18.79% 14.96% 20.04% 27.96%
Portfolio VaR 3.45% 3.94% 4.53% 2.89% 6.99% 6.51% 4.66% 3.83% 4.69% 4.00% 3.22% 3.05% 2.76% 2.74% 3.86% 6.13%
Portfolio CVaR 4.66% 4.73% 5.02% 4.72% 8.30% 7.40% 7.01% 4.24% 7.31% 5.58% 5.04% 3.92% 5.63% 3.69% 5.03% 6.48%
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Table 7.3:  
Optimum Bayes Stein Portfolio Weights for SRI Markets 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Panel A: Non-diversified portfolio (100% SRI in Australia)
Portfolio Returns 6.88% 16.38% -2.14% -9.84% -15.85% 48.24% -1.27% 11.54% 3.05% 12.26% 22.85% 27.98% 19.43% 22.11% -44.59% 42.73%
Portfolio Excess Returns -3.18% 6.32% -12.20% -19.90% -25.91% 38.18% -11.33% 1.48% -7.01% 2.20% 12.79% 17.92% 9.37% 12.05% -54.65% 32.67%
Portfolio Risk-adj. Returns -4.99% 5.11% -13.11% -21.30% -28.03% 34.06% -12.94% -0.51% -7.66% 1.54% 12.41% 17.21% 8.54% 10.71% -60.69% 28.73%
Portfolio Sharpe Ratio -0.165 0.403 -0.893 -1.175 -1.242 1.322 -0.624 0.073 -0.607 0.189 1.448 1.490 0.717 0.727 -1.553 1.152 
Portfolio Sortino Ratio -0.169 0.438 -0.956 -1.152 -1.201 1.502 -0.619 0.068 -0.602 0.178 1.321 1.333 0.636 0.694 -1.523 1.133 
Portfolio Volatility 19.22% 15.68% 13.65% 16.93% 20.87% 28.88% 18.15% 20.17% 11.56% 11.63% 8.83% 12.03% 13.07% 16.58% 35.19% 28.37%
Portfolio VaR 4.29% 3.03% 3.04% 4.04% 5.58% 5.20% 4.03% 3.90% 2.96% 2.86% 2.04% 2.69% 2.95% 3.78% 9.75% 6.06%
Portfolio CVaR 4.91% 3.63% 3.23% 4.87% 6.48% 5.82% 4.53% 6.22% 3.45% 3.40% 2.15% 3.95% 4.43% 4.69% 11.74% 6.69%
 

Panel B: Diversified Portfolio of International SRI Markets
Australia 0 0 0 0 0 0 0 0.36 0.54 0.30 0 0 0 0.01 0 0.43 
Canada 0 0 0 0 0 0.35 0 0 0 0.38 0 0.80 0 0.07 0 0 
Denmark 0 0 0 0.23 0 0 0.41 0.38 0 0 0 0 0.80 0.80 0.80 0.03 
France 0 0 0 0 0 0 0.11 0 0 0 0 0 0.10 0 0 0 
Germany 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hong Kong 0 0.32 0.38 0 0 0.56 0 0 0 0 0 0 0.09 0.12 0 0.25 
Ireland 0 0.34 0 0 0.47 0 0.03 0 0 0.18 0 0 0 0 0 0 
Japan 0 0 0 0 0 0.09 0 0 0 0 0 0.13 0 0 0 0 
Netherlands 0 0 0.40 0 0 0 0 0 0 0 0 0 0 0 0 0 
Norway 0.51 0 0 0 0 0 0.14 0 0 0 0 0.07 0.01 0 0 0.21 
South Africa 0.48 0 0 0 0 0 0 0.10 0.46 0.14 0.80 0 0 0 0 0 
Sweden 0 0 0 0 0 0 0 0 0 0 0.20 0 0 0 0 0.08 
Switzerland 0 0.34 0 0 0 0 0.30 0 0 0 0 0 0 0 0.20 0 
UK 0 0 0 0.76 0 0 0 0 0 0 0 0 0 0 0 0 
US 0 0 0.22 0 0.53 0 0 0.15 0 0 0 0 0 0 0 0 
Portfolio Returns 32.92% 51.33% 30.28% 64.49% 61.37% 101.27% 40.07% 16.22% 17.05% 17.78% 62.76% 42.76% 41.36% 31.88% 9.62% 35.52%
Portfolio Excess Returns 22.86% 41.27% 20.22% 54.43% 51.31% 91.21% 30.01% 6.16% 6.99% 7.72% 52.70% 32.70% 31.30% 21.82% -0.44% 25.46%
Portfolio Risk-adj. Returns 20.76% 40.11% 19.27% 52.85% 47.79% 86.34% 28.45% 4.93% 5.63% 7.19% 51.04% 31.47% 29.85% 20.71% -2.32% 23.13%
Portfolio Sharpe Ratio 1.107 2.684 1.457 3.031 1.908 2.891 1.679 0.389 0.419 0.740 2.854 2.071 1.820 1.447 -0.023 1.170 
Portfolio Sortino Ratio 1.236 2.732 1.411 2.853 1.701 2.924 1.713 0.379 0.382 0.726 2.396 2.063 1.735 1.489 -0.023 1.188 
Portfolio Volatility 20.64% 15.38% 13.87% 17.95% 26.89% 31.55% 17.88% 15.83% 16.68% 10.44% 18.46% 15.79% 17.20% 15.08% 19.57% 21.75%
Portfolio VaR 3.45% 3.24% 2.94% 2.73% 5.36% 5.89% 2.85% 2.71% 3.21% 2.37% 3.22% 3.17% 2.65% 3.00% 3.76% 4.70%
Portfolio CVaR 4.60% 3.65% 3.13% 4.52% 7.24% 6.43% 3.78% 4.29% 5.09% 2.71% 5.04% 3.85% 4.75% 3.76% 5.06% 5.36%
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Table 7.4:  

Comparisons of Average Optimum Portfolio Weights (Mean-Variance and Bayes-Stein) 

 Panel A: Mean-Variance  Panel B: Bayes-Stein 

 
Non-diversified 

Portfolio
Internationally Diversified

SRI Portfolio
Non-diversified 

Portfolio
Internationally Diversified 

SRI Portfolio  
Australia 1.00 0.08 1.00 0.10  
Canada N 0.07 N 0.10  
Denmark N 0.26 N 0.22  
France N 0.01 N 0.01  
Germany N 0 N 0  
Hong Kong N 0.14 N 0.11  
Ireland N 0.11 N 0.06  
Japan N 0.00 N 0.01  
Netherlands N 0.01 N 0.03  
Norway N 0.06 N 0.06  
South Africa N 0.15 N 0.12  
Sweden N 0.02 N 0.02  
Switzerland N 0.02 N 0.05  
UK N 0.05 N 0.05  
US N 0.02 N 0.06  
Portfolio Returns 9.99% 45.00% 9.99% 41.04%  
Portfolio Excess Returns -0.07% -34.94% -0.07% 30.98%  
Portfolio Risk-adj. Returns -1.93% 32.34% -1.93% 29.20%  
Portfolio Sharpe Ratio 0.079 1.540 0.079 1.603  
Portfolio Sortino Ratio 0.068 1.490 0.068 1.556  
Portfolio Volatility 18.17% 22.34% 18.17% 18.44%  
Portfolio VaR 4.14% 4.20% 4.14% 3.45%  
Portfolio CvaR 5.01% 5.55% 5.01% 4.58%  

Please note: N denotes that the markets are excluded from the formation of optimum portfolio 
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Chapter 8: 

Study 3 Results: 

An Investigation of the Impact of Diversification into SRI 

Assets on the Performance of a Portfolio of Stocks and Bonds 

 

8.1 Introduction 

 

As presented in Section 1.2, the thesis aims to examine the risk and return of a portfolio 

consisting of stocks and bonds diversifying into SRI. In examining this objective, the 

thesis conducts three interrelated studies: 

Study 1:  An Analysis of the Inter-Linkages between the Australian and Other SRI 

Markets Worldwide 

Study 2:  An Examination of the Impact of International Diversification on the 

Performance of SRI Portfolios: An Australian Perspective 

Study 3:  An Investigation of the Impact of Diversification into SRI Assets on the 

Performance of a Portfolio of Stocks and Bonds 

 

This chapter conducts and presents the results of Study 3. Study 3 examines the 

performance of the optimal portfolio of stocks and bonds with the inclusion of SRI 

assets identified from Studies 1 and 2. This chapter reports on how much weight of an 

investor’s portfolio of stocks and bonds should be placed on SRI in order to improve his 

portfolio performance. The portfolio optimization results for the stocks and bonds 

portfolio before and after the inclusion of SRI markets are presented in this chapter. The 

study puts forward fresh evidence with regards to the benefits of diversification into 

SRI. 

 

This chapter presents the portfolio properties, optimal portfolio based on 

Mean-Variance and Bayes-Stein estimates. The chapter is organized into the following 

sections. Section 8.2 describes the research description and objectives. Section 8.3 lists 

the hypothesis to be tested. Section 8.4 presents the research methodology and 

procedures to form an optimal portfolio. Section 8.5 provides the descriptive statistics. 

Sections 8.6 and 8.7 discuss the results based on the Mean-Variance and Bayes-Stein 
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estimators. Section 8.8 compares the results of the portfolio before and after the 

inclusion of SRI. Section 8.9 presents the hypothesis testing results and Section 8.10 

concludes the chapter. 

 

 

8.2 Research Description and Objectives 

 

This chapter forms the third and final part of the overall study to examine whether the 

inclusion of SRI would improve the portfolio performance of stocks and bonds. The 

study forms two portfolios (i.e. a portfolio of stocks and bonds and a portfolio of stocks, 

bonds and SRI). The study compares the portfolio formed to investigate whether there 

are benefits to the inclusion of SRI into the portfolio of stocks and bonds. The portfolio 

risk and returns will then be used to evaluate the performance of these portfolios formed. 

As mentioned previously in Chapter 1, the third study evaluates the portfolio of stocks, 

bonds and SRI to determine whether SRI would improve the performance into a 

portfolio of stocks and bonds (see Figure 8.1). 

 

 

 

 

 

Figure 8.1: Study 3 in the Context of the Thesis’ Research Objectives 

 

The purpose of this chapter is to examine whether there are benefits to diversify into 

SRI markets within the portfolio of stocks and bonds. The characteristics of SRI are 

argued to perform better than stocks and bonds, because they undergo a screening 

process. The study assumes the investor only invests in the stocks and bonds markets 

and then examines whether the inclusion of SRI markets would be beneficial. Two 

portfolios will be formed to examine the third study of the thesis. To answer whether 
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there are benefits to an inclusion of SRI markets into the stocks and bonds portfolio, the 

study compares a portfolio of stocks and bonds markets with the portfolio of stocks, 

bonds and SRI markets. The portfolio risk and returns will then be used to evaluate the 

performance of these portfolios formed.  

 

Based on the discussion, this chapter provides answer to the following question: 

 

RQ8.1 For an investor who holds a portfolio of stocks and bonds, is it beneficial 

to diversify into SRI? 

 

 

8.3 Hypothesis to be Tested 

 

Hypothesis 8.1: The inclusion of SRI into a portfolio of stocks and bonds will 

increase the overall portfolio risk-adjusted returns because SRI will have a higher 

returns and a lower risk. 

 

MPT posits that the benefits of diversification are achievable when a portfolio consists 

of a variety of diversified markets and assets. Previous studies investigated the portfolio 

of SRI with a mix of assets, and generally they found that SRI would improve the 

performance of the portfolio. The inclusions of SRI companies are generally perceived 

as companies with sound management practices, therefore these companies would not 

perform very badly during market recessions as compared to the whole of the market. 

MPT is broadly accepted for its contribution on the topic of portfolio diversification in 

relation to the SRI markets, suggesting that an optimal portfolio is one which carries the 

lowest risk whilst bringing the highest return. It is based on the supposition that 

investors are rational and their portfolios are well diversified, therefore, these investors 

hold the most efficient portfolios carrying no unsystematic risk (Ferris and Rykaczewski, 

1986). According to these authors, portfolios with any selection restrictions would 

increase the risk that would otherwise have been diversified away. The market cannot 

compensate for an increased risk component (Lydenberg, 2007).  

 

MPT considers that SRI screening, notably negative screening, causes a rise in portfolio 

risks, and this is because the exclusion of stocks, sectors and countries results in a 

significant reduction in diversification benefits (Lee, 2006). Therefore, the higher risk 
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cannot be financially paid off and is deemed to be higher than the non-SRI portfolios. 

This idea that there is no financial reward given to a socially responsible investor has 

been supported by some empirical studies, for example those by Sauer (1997), Bello 

(2005), Schröder (2007) and Jones et al. (2008).  

 

However, only assessing the financial component of SRI returns seems insufficient due 

to its complexity. The utility of SRI should include not only the financial returns but 

also social and economical benefits as it incorporates social values into the investment 

decision process. However, MPT attempts to maximize returns with no regard for other 

consequences such as the social, environmental, strategic or personal magnitude of 

investment decisions. In other words, it is vulnerable to some standard market failures 

such as those arising from externalities, public goods and information asymmetry 

through its complete reliance on asset price (Renneboog et al., 2008). Another 

disadvantage of the theory is that it can discourage firms or individuals who have 

engaged in social strategies on ESG issues and reward dishonest market behaviors, such 

as corporate fraud and window dressing. Overall, MPT suggests that, due to the 

under-diversification caused by social screens, there is a financial sacrifice for 

investment in SRI markets. 

 

The Stakeholder Theory is the second most important theory on the SRI, and this is 

divided into descriptive, instrumental and normative aspects all closely related to each 

other. Descriptive deals with issues concerning how the world is. Normative deals with 

issues concerning how the world ought to be. Instrumental is referred to as identifying 

the connections, or lack of connections, between stakeholder management and the 

achievement of traditional corporate objectives (Egels-Zandén and Sandberg, 2010). 

The core underlying assumption of this theory is that “managers and other agents act as 

if all stakeholder' interests have intrinsic value” (Donaldson and Preston, 1995).  

 

This theory has placed stakeholders into various classifications, as consumers, creditors, 

the surrounding community and/or their own employees (Renneboog et al., 2008). The 

theory is instrumentally justified by accepting that companies practicing stakeholder 

management will maximize their financial performance by always being concerned 

about the link between corporate social performance and corporate financial 

performance (Egels-Zandén and Sandberg, 2010). 
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This theory suggests that some stakeholder relations are more important to the firms’ 

success than others. Firms are more likely to be successful in investing when they try to 

create and maintain trusting relationships with their important stakeholder groups. 

(Barnett and Salomon, 2006). Therefore, an increase in a firms’ productivity, and 

turnover, and reduction in employee dissatisfaction can result from positive 

relationships with employees (Donaldson and Preston, 1995; Barnett and Salomon, 

2006; Egels-Zandén and Sandberg, 2010). As stated by Barnett and Salomon (2006), 

this is consistent with the findings of several empirical studies.  

 

The local community is another crucial stakeholder. A fractious relationship with local 

communities can increase the cost of expansion and thereby limit the firm’s growth. For 

example, heavy legal expenses may arise due to the local community’s protest against a 

firm’s expansion (Barnett and Salomon, 2006). Conversely, positive community 

relations can lead to successful bargaining for favorable regulation relaxation and 

taxation, and to gaining stronger support from the public. A positive relationship with 

the local and wider community will in turn produce “moral capital” and “public 

goodwill” in the long term, and this in turn will increase productivity and minimize 

transaction costs, thus placing the firm in a better competitive position and bringing 

higher financial returns against the market (Hellsten and Mallin, 2006; Becchetti and 

Ciciretti, 2009).  

 

It is costly to engage in socially responsible behavior that builds or maintains these 

relationships, despite the fact that some stakeholder relations are positively related to 

the firm's financial performance (Renneboog et al., 2008). Significant expenses occur 

when firms provide a range of employee welfare benefits, such as paid parental leave 

and company transportation services, for example. Also other stakeholders such as local 

communities and suppliers may demand other types of welfare, and these demands 

often conflict with a firms’ limited budget. By taking into account the connections 

between the types of stakeholder relationships and the firm’s financial returns to make 

sure the benefits derived from that relationship outweigh the costs, firms may have to 

reallocate their limited resources to meet the needs of different stakeholders, otherwise, 

the firm could face a lack of viability (Barnett and Salomon, 2006).  

 

Although it is argued that profit maximization depends on contextual factors, it is 

unreasonable to expect a simple idea such as stakeholder management to provide a 
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universal recipe for success (Egels-Zandén and Sandberg, 2010). In addition, it is 

increasingly recognized that companies’ financial performances would improve, even 

based on a narrow investment universe, should adequate socially responsible practices 

be implemented (Donaldson and Preston, 1995; Barnett and Salomon, 2006; 

Egels-Zandén and Sandberg, 2010). In summary, the Shareholder Theory suggests that 

if firms can survive the pressure of extra costs imposed by extra social responsibilities 

for their stakeholders, then the social benefits the SRI creates for investors would 

improve their financial performance.  

 

The Neoclassical Economics Theory is another theory which can explain the 

relationship between a firm’s financial and social responsibility goals. This theory states 

that there is no conflict between the social responsibility goals and the economic goals, 

because, when all firms strive to maximize their own profits, the resource allocation will 

be “Pareto-optimal” and social welfare will be maximized in a competitive and 

complete market. This theory is based on the social welfare theorem, which refers to the 

overall welfare of society and represents the sum of all the utility forms. In some 

circumstances particularly when the assumption of the welfare theorem does not hold, 

profit-maximizing behavior does not necessarily imply social-welfare maximizing 

outcomes (Renneboog et al., 2008). However this is true when one agent’s profitable 

action hurts another agent’s wellbeing or interests. Coal mining firms for example 

produce energy and electricity for the population worldwide, but at the same time, 

release toxic gas into the atmosphere and dump their waste in the community. Since the 

local community suffers from the coal mining firms’ productivities, the social welfare is 

not maximized. Not only shareholders’ values, but also other stakeholders’ welfare 

should be counted on for firm decisions and behaviors, and the mining firms should 

make decisions and act on both moral and economic grounds (Wood, 1991; Renneboog 

et al, 2008). In conclusion, the Neoclassical Economics Theory suggests that firms 

fulfill their social responsibilities to their stakeholders and derive a reasonable financial 

return and at the same. 

 

This section has discussed the three basic theories which are associated with the 

performance of the SRI market. According to the MPT, SRI performance should be 

lower than non-SRI, due to the social restrictions that cause it to be under-diversified, 

and therefore, its returns will drift from the line of the efficiency frontier. Neoclassical 

Economic Theory is based on the assumption of the social welfare theorem, holding that 
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there is no conflict between firms’ economic and social goals, so in order to maximize 

social welfare, firms should be socially as well as economically responsible. In practice, 

scholars usually consider all of the implications of the three theories of the SRI market 

issues. This is evidenced by prior studies, including those of Barnett and Salomon (2006) 

and Renneboog et al. (2008).  

 

There are several ways in which SRI differs from conventional investments. Firstly, SRI 

is aimed at companies that obey the social, environmental and corporate governance 

requirements as determined by these funds. Hence, the omission of companies that fail 

these criteria may reduce the possibilities for diversification and influence the 

performance of the SRI funds in comparison to conventional funds in a negative way. 

Conversely, the use of investment screens can be considered to be an active selection 

strategy for firms with characteristics that are believed to yield superior performance 

(Bollen, 2007). One or more of the following practices should be included in the 

investigation, selection and monitoring of an investment security or portfolio. 

 

It can be further argued that the inclusion of SRI companies into the SRI index provides 

a selection of “good” companies, and these good companies are considered to be 

superior in performance in terms of the ratings and screenings used by the SRI index. 

Furthermore, SRI investors tend to hold stocks based on their personal values, and not 

for profit motivated. As such, SRI investors are long term investors and do not divest 

when the market is making losses. The performance of SRI over the long term has 

shown to be achieving higher returns as compared to the market benchmark. The 

findings from Study 2 have clearly shown benefits in that the SRI markets can provide 

stable returns. Hence, based on the MPT and the results found in Study 2, the 

diversification into SRI markets based on a portfolio of stocks and bonds would provide 

higher returns, while the portfolio risk would be reduced. 

 

 

8.4 Research Methodology 

 

With reference to Figure 8.2, the study analyses the stocks and bonds markets from 

1994-2009 (mentioned in Chapter 5). Two optimum portfolios will be formed – (i) a 

portfolio that invests in stocks and bonds markets and (ii) a portfolio that invest in 

stocks, bonds and SRI markets (the best SRI markets are based on findings in Study 2 
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and the markets are included into this formation of an optimal portfolio). Subsequently, 

the study compares the portfolio formed and investigates the portfolio risk and returns. 

 

Figure 8.2: Research Methodology for the Analysis of the Effect of Portfolio 

Performance of Diversification into SRI 

 

To begin the analysis, the study uses the Australian stocks, international stocks, 

Australian bonds and international bonds to form an optimal portfolio of stocks and 

bonds in order to examine how much risk and returns an investors would experience 

before the inclusion of SRI markets.  

 

Two portfolios are formed in this chapter – (i) a portfolio of stocks and bonds is formed 

before the inclusion of SRI markets to determine the portfolio risks and returns; and (ii) 

a portfolio of stocks and bonds (after the inclusion SRI markets) is formed to examine 

Two Optimum Portfolios will be formed 
(Using Mean-variance and Bayes-Stein) 

Optimum Stocks and Bonds 
Portfolio 

Optimum Stocks, Bonds and 
SRI Markets Portfolio 

Results Generated: 
- Portfolio returns  

(risk-adjusted returns, Sharpe 
ratio & Sortino ratio) 

- Portfolio risk  
(volatility, VaR & CVaR) 

Results Generated: 
- Portfolio returns  

(risk-adjusted returns, Sharpe 
ratio & Sortino ratio) 

- Portfolio risk  
(volatility, VaR & CVaR) 

H8.1: The inclusion of SRI into a portfolio of 
stocks and bonds will increase the overall 
portfolio risk-adjusted returns because SRI will 
have higher returns and a lower risk. 

Stocks and Bonds Portfolio 
(1994-2009) 

International SRI Markets 
will be added into the Stocks 

and Bonds Portfolio 
(Based on Chapter 7 Findings)
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the impact of SRI markets on the portfolio of stocks and bonds. The study has imposed 

a constraint of 70% maximum in the stock markets and 40% maximum in the bond 

markets. The process of optimization will impose limits on stock markets of no more 

than 70% and bond markets of no more than 40%. Some markets have performed 

outstandingly in some years and the optimization will allocate 100% into that market. 

As MPT has noted, the key to gaining maximum benefits from diversification is to 

spread the investment across different markets, and not to hold only one asset in the 

portfolio. The chapter presents two portfolios formed using Mean-Variance and the 

Bayes-Stein estimator. Bayes-Stein is a robust estimator to shrink the estimated 

parameters to a common set in the portfolio, hence providing optimum portfolio 

formation results. 

 

All returns are risk-adjusted based on the risk-free rate with the corresponding year. 

After the optimal portfolio of stocks and bonds are formed, the study incorporates the 

SRI markets found earlier and this combines into the portfolio of stocks and bonds, 

forming a portfolio consisting of stocks, bonds and SRI markets. The following section 

discusses the impact of risk and returns when SRI markets are included into the 

portfolio of stocks and bonds.  

 

 

8.5 Descriptive Statistics  

 

The returns, volatilities, Sortino Ratio, Value at Risk (VaR) and Conditional Value at 

Risk (CVaR) of the Australian and international shares and bonds for the whole period 

from 1994 to 2009 are all presented in Table 8.1. The returns on Australian shares are 

performing well, earning 1.05%, which is much better when compared to -1.98% for the 

international shares. The volatilities, VaR and CVaR for the Australian and international 

shares are similar. The Australian bonds have proved to be one of the safest, however, 

they are also a low return investment, with only 0.40% returns and 0.18% in volatility. 

The international bonds are generating -6.59% return with high volatility of 13.19% 

when compared to Australian bonds. 
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Table 8.1:  

Descriptive Statistics of Australia and International Stocks and Bonds (1994-2009) 

 
Risk-adj. 
returns 

Volatility 
Sharpe 

ratio 
Sortino 

ratio 
VaR CVaR 

Australian 
Stocks  
(AU Stocks) 

0.40% 0.18% 2.15 2.15 -0.07% -0.06% 

International 
Stocks  
(INT Stocks) 

-0.02% 14.63% 0.07 0.07 3.19% 4.79% 

Australian 
Bonds  
(AU Bonds) 

-7.46% 13.19% -0.50 -0.58 2.54% 3.62% 

International 
Bonds  
(INT Bonds) 

-3.27% 16.02% -0.12 -0.13 3.75% 4.86% 

 

 

A simple risk-returns diagram for the whole sample period including the SRI markets is 

presented in Figure 8.3. Australian bonds show the highest returns among other markets, 

while being the safest investment market. The international bonds perform poorly, as 

they generate the lowest returns. The Australian and international stocks have also 

performed poorly, as both markets show negative returns with a fairly high risk. 

 

  

Figure 8.3: Risk versus Returns for 1994-2009 
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8.6 Portfolio Performance Based on Mean-Variance 

 

This section discusses the measures of portfolio returns based on the two portfolios 

formed (i.e. the portfolio of stocks and bonds, and portfolio of stocks, bonds and SRI 

based on Mean-Variance estimates). The results for the two portfolios formed are 

presented in Table 8.2 and Table 8.3. 

 

8.6.1 Portfolio Returns 

 

The portfolio with SRI has the highest returns in 1999 and the lowest returns in 2001, 

the portfolio without SRI tend to achieve lower portfolio returns over the years. During 

the period of high returns, most of the portfolio is allocated to 22% in Canada and 78% 

in Hong Kong. The periods of lower returns in 2001 and 2008 are most concentrated in 

the bond markets. All the years, none of the portfolios have invested in the stock market. 

The overall performance of the inclusion of SRI would be beneficial in improving the 

portfolio returns. 
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Figure 8.4: Mean-Variance Portfolio Returns of Stocks, Bonds and SRI Markets  

 

 



 

 192

8.6.2 Portfolio Risk 

 

The inclusion of SRI markets into the portfolio of stocks and bonds has also increased 

the volatility, with the exception of 2008 where the volatility was reduced by 0.09%. 

This similar volatility is due to the large investment allocated in the bonds markets, a 

total of 80% (40% in Australian bonds and 40% in international bonds) and 20% in 

Denmark. Portfolio volatility of SRI markets is the highest in 1999. This can be 

explained by the investment in Hong Kong SRI (78%) and Canadian SRI (22%). The 

recovery phase in the Asian market has increased the volatility in the SRI market 

portfolio. The overall portfolio volatility increases after the inclusion of SRI markets. 
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Figure 8.5: Mean-Variance Portfolio Volatility of Stocks, Bonds and SRI Markets 

 

 

The portfolio VaR is very similar to the portfolio volatility. It is noticeable that with the 

inclusion of SRI markets portfolio VaR is lower than the stocks and bonds portfolio in 

2007 and 2008, with a slight difference of 0.22% and 0.13%. The inclusion of SRI 

market into the portfolio has reduced the portfolio VaR in 2001 by investing in 

Australian SRI (40%), Canadian SRI (10%) and French SRI (50%). The overall results 

for the portfolio VaR have suggested that while portfolio returns are increasing, the 

portfolio risk increases as well. However, it is only in 2007 and 2008 that the risks have 

been lowered by diversifying into SRI markets.  
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Figure 8.6: Mean-Variance Portfolio VaR of Stocks, Bonds and SRI Markets 

 

Portfolio CVaR shows similar results to the portfolio VaR. The overall results of the 

portfolio CVaR suggested that the inclusion of SRI markets has increased the portfolio 

risks. Portfolio CVaR increases more than VaR during 2000, 2002 and 2006, indicating 

that the CVaR is capturing the tail-risk of extreme events happening before the financial 

crisis. 
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Figure 8.7: Mean-Variance Portfolio CVaR of Stocks, Bonds and SRI Markets 
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8.6.3 Portfolio Risk-adjusted Returns 

 

It can be clearly seen that the inclusion of SRI markets into a stocks and bonds portfolio 

would increase the portfolio risk-adjusted returns. The highest returns are 91.27% in 

1999 for the stocks, bonds and SRI markets portfolio. Without the inclusion of SRI 

markets, the portfolio generates 13.03% in 1999. The high profits can be explained by 

the investment in the Hong Kong SRI market. As the Asian markets are recovering from 

the crisis, Hong Kong appears to be recovering steadily. In 2004, the portfolio with SRI 

markets is 51.04%, compared to that without SRI at 10.85%. The difference is 

significant and it confirms the results based on the previous chapter that diversification 

increases the portfolio returns. The overall risk-adjusted returns have shown that the 

portfolio returns are improved after the inclusion of SRI markets. 
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Figure 8.8: Mean-Variance Portfolio Risk-adjusted Returns of Stocks, Bonds and 
SRI Markets  

 

The Sharpe ratio shows a negative value of -2.085 in 2002, due to the September 11 

crisis in 2001. By diversifying into SRI markets, the portfolio performance did not make 

a loss, the performance has increased to 0.779. The highest Sharpe ratio is 1.906 in 1997 

as the international stock market is growing due to the technology boom. The Sharpe 

ratio is similar in 2000-2001 and 2003-2004. The financial distress periods also brought 

down the performance of SRI markets; however, the SRI markets still appear to be able 

to increase portfolio performance. The overall Sharpe ratio has found that the inclusion 
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of SRI markets has increased the portfolio performance. 

 

The portfolio Sortino ratio is similar to the portfolio Sharpe ratio. The stocks and bonds 

portfolio has made a huge loss in 2002, while diversifying into SRI markets has 

increased the portfolio performance. The findings have suggested that investors should 

hold South African SRI (80%) and Australian bonds (20%) in 2002. The Sortino ratio is 

rather similar in 2000-2001 and 2003-2004, implying that the SRI markets are 

experiencing the market downturns, however it appears that SRI markets are still able to 

improve the portfolio performance. The overall results from the Sortino ratio have 

confirmed that the inclusion of SRI markets has proven to be beneficial. 
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Figure 8.9: Mean-Variance Portfolio Sharpe Ratio of Stocks, Bonds and SRI 
Markets  
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Figure 8.10: Mean-Variance Portfolio Sortino Ratio of Stocks, Bonds and SRI 
Markets  

 

 

8.7 Portfolio Performance Based on Bayes-Stein Estimators 

 

This section discusses the measures of portfolio returns based on the 2 portfolios formed 

(i.e. the portfolio of stocks and bonds, and portfolio of stocks, bonds and SRI markets 

based on Bayes-Stein). The results for the two portfolios formed are presented in Table 

8.4 and Table 8.5. 

 

8.7.1 Portfolio Returns 

 

The portfolio returns are highest during 1999 and lowest during 2001. Interestingly, the 

portfolio returns are very similar in 2001 and 2008. The Bayes-Stein portfolio has 

captured the market downturns; portfolio returns with the inclusion of SRI would still 

be better than portfolio returns without SRI. Most of the portfolio weights are allocated 

to bond markets in 2001 and 2008. The Australian stock market has shown strong 

growth during the years 2003 to 2009, therefore would seem favorable to investors in 

those years. 
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Figure 8.11: Bayes-Stein Portfolio Returns of Stocks, Bonds and SRI Markets  

 

 

8.7.2 Portfolio Risk 

 

The inclusion of SRI markets into the portfolio of stocks and bonds have also increased 

the volatility, with the exception being 2008 when volatility was reduced by 0.09%. The 

similar volatility is due to the large investment allocated in the bonds markets, a total of 

80% (40% in Australian bonds and 40% in international bonds) and 20% in Denmark. 

Portfolio volatility of SRI markets is the highest in 1999. This can be explained by the 

investment in Hong Kong SRI (58%), Canadian SRI (33%) and Japanese SRI (9%). The 

recovery phase in the Asian market has increased the volatility in the SRI market 

portfolio. The overall portfolio volatility increases after the inclusion of SRI markets. 
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Figure 8.12: Bayes-Stein Portfolio Volatility of Stocks, Bonds and SRI Markets 

 

 

The portfolio VaR is very similar to the portfolio volatility. It is noticeable that the 

inclusion of SRI markets portfolio VaR is lower than the stocks and bonds portfolio in 

2008, with a slight difference of 0.13%. The inclusion of the SRI market portfolio has 

reduced the portfolio VaR in 2001 by investing in Australia bonds (40%), international 

bonds (32%), Danish SRI (16%), Australian SRI (10%) and South African SRI (3%). 

The overall results for the portfolio VaR suggested that while portfolio returns are 

increasing, the portfolio risk increases as well. However, it is only in 2008 that the risks 

were lowered by diversifying into SRI markets.  

 

Portfolio CVaR shows similar results with the portfolio VaR. The overall results of the 

portfolio CVaR have suggested that the inclusion of SRI markets has increased the 

portfolio risks. Portfolio CVaR has shown spikes in 1998, 2004 and 2006. The results 

indicated that portfolio CVaR has captured the periods of financial distress. 
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Figure 8.13: Bayes-Stein Portfolio VaR of Stocks, Bonds and SRI Markets  
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Figure 8.14: Bayes-Stein Portfolio CVaR of Stocks, Bonds and SRI Markets  
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8.7.3 Portfolio Risk-adjusted Returns 

 

The inclusion of SRI markets into a stocks and bonds portfolio has increased the 

portfolio risk-adjusted returns. The highest returns are 86.73% in 1999 for the stocks, 

bonds and SRI markets portfolio. Without the inclusion of SRI markets, the portfolio 

generates 12.00% in 1999. The large profits can be explained by the investment in the 

Hong Kong SRI market; as the Asian markets are recovering from the crisis, Hong 

Kong appears to recover steadily. In 2004, the portfolio with SRI markets is 51.04%, 

compared to the portfolio without SRI at 10.82%. The difference is significant and it 

confirms the results based on the previous chapter that diversification increases the 

portfolio returns. The portfolio returns whether or not the SRI markets are included 

seems to be minimal in 2009. The inclusion would have outperformed by 2.02%. The 

overall risk-adjusted returns have shown that portfolio returns are improved after the 

inclusion of SRI markets. 
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Figure 8.15: Bayes-Stein Portfolio Risk-adjusted Returns of Stocks, Bonds and SRI 
Markets  
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The Sharpe ratio shows a negative value of -2.085 in 2002, and this is due to the 

September 11 crisis in 2001. By diversifying into SRI markets, the portfolio 

performance did not make a loss, the performance was brought up to 0.748. The highest 

Sharpe ratio is 1.906 in 1997 as the International stock market grew due to the 

technology boom. The Sharpe ratio is fairly similar in 2000-2001 and 2003-2004. The 

financial distress periods have also brought down the performance of SRI markets; 

however, the SRI markets still appear to be able to increase portfolio performance. The 

overall Sharpe ratio has found that the inclusion of SRI markets has increased the 

portfolio performance. 

 

The portfolio Sortino ratio is similar to the portfolio Sharpe ratio. The stocks and bonds 

portfolio has made a huge loss in 2002, while diversifying into SRI markets has 

increased the portfolio performance. The findings have suggested investors should hold 

South African SRI (54%), Australian bonds (20%), international bonds (5%), and 

Australian SRI (1%) in 2002. The Sortino ratio is very similar in 2000-2001 and 

2003-2004, this implies that the SRI markets are experiencing market downturns, 

however, it still appears that SRI markets are able to improve the portfolio performance. 

The overall results from the Sortino ratio have confirmed that the inclusion of SRI 

markets has proven to be beneficial. 
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Figure 8.16: Bayes-Stein Portfolio Sharpe Ratio of Stocks, Bonds and SRI Markets  
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Figure 8.17: Bayes-Stein Portfolio Sortino Ratio of Stocks, Bonds and SRI Markets  

 

8.8 Discussion of Results 

 

The results for all portfolios formed using Mean-Variance and Bayes-Stein are 

presented in Table 8.6. This table presents the average portfolio weights allocated from 

1994 to 2009. It can be seen that in terms of portfolio returns reported in the 

Mean-Variance portfolio, the stocks and bonds portfolio is 18.25%. After the inclusion 

of the SRI market, the returns increased to 45.25%. Similar results are supported by the 

Sharpe and Sortino ratios. When compared to the internationally diversified portfolio of 

SRI, the portfolio is able to achieve returns of 45.00% and this is pushed higher after 

including SRI is included into stocks and bonds portfolio to 45.25%. The Bayes-Stein 

portfolio similarly found that the inclusion of SRI markets has increased the portfolio 

returns. Before the inclusion, the portfolio obtained 17.74% in returns, after the 

inclusion it achieved 41.38% in returns.  

 

The portfolio risk-adjusted returns for the Mean-Variance portfolio after the inclusion 

increased to 32.73%, as compared to 7.70% without SRI markets. The portfolio 

volatility after the inclusion is 21.54%, while before the inclusion is 9.03%. Based on 

Sharpe and Sortino ratios, both have increased after the inclusion of SRI markets. The 

strong performance of the SRI portfolio has brought up the portfolio performance based 

on stocks and bonds markets. The portfolio returns shown are clearly outperforming the 
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stocks and bonds markets, for every year. The portfolio of stocks, bonds and SRI 

markets provides consistently positive returns over the years.  

 

To provide an example of how much an investor could earn from the diversification, let 

us assume an investor started out with $1,000 investments in 1994. At the end of 2009, 

the Mean-Variance portfolio of stocks and bonds markets generates portfolio returns of 

$81.92, while the portfolio after the inclusion of SRI markets provides $351.94. Both of 

the returns experience the same portfolio volatility. The average weights that have been 

placed in stocks, bonds and SRI markets are 4% in Australian bonds, 5% in the 

International bonds, none in the Australian and international stock markets, and an 

average of 6% in the SRI markets. The highest weight in the SRI markets is allocated in 

Denmark (20%), South Africa (15%) and Hong Kong (14%).  

 

The optimum portfolio of stocks and bonds using Bayes-Stein estimators are also shown 

in Table 8.6. The same sets of constraints are imposed in the construction of an optimal 

portfolio (i.e. a maximum of 70% in the stock markets and 40% in the bond markets). 

The results from the Bayes-Stein model show that an average of 7.27% in portfolio 

risk-adjusted returns and 8.35% in portfolio volatility can be achieved by investing 35% 

in Australian stocks, 26% in international stocks, 27% in Australian bonds and 12% in 

international bonds. The results from the Bayes-Stein seem to have performed better 

than the Mean-Variance portfolio model results, when compared to the portfolio Sharpe 

and Sortino ratios. The Sharpe and Sortino ratios show 0.725 and 0.716 in the 

Bayes-Stein model for the average over the years. The Mean-Variance portfolio shows a 

Sharpe ratio of 0.717 and a Sortino ratio of 0.706. 

 

After the inclusion of SRI markets, the average portfolio risk-adjusted return is 29.68% 

with a volatility of 17.46%. The return doubled after inclusion of the SRI markets. The 

average optimal weights that are allocated over the years are 1% in Australia stocks, 

10% in Australia bonds, 1% in International stocks, 5% in international bonds and 83% 

in SRI markets. The majority of the SRI market weights are in Denmark (17%), with 

South Africa (13%) and Hong Kong (11%). 

 

The returns generated from various portfolios formed are shown in Table 8.6; this 

includes the stocks and bonds only portfolio, the SRI only portfolio, a mix of stocks and 

bonds with the SRI portfolio to maximize returns and minimize risk. As can be seen 
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from Table 8.6, the highest returns from the portfolio are obtained from the SRI only 

portfolio in 1999 of 89.35% returns and 29.89% volatility based on Mean-Variance 

estimates. This is achieved by investing in Canada, Hong Kong and Japan. The growth 

can be attributed to the dotcom booms, which also appear to influence the portfolio of 

stocks and bonds in obtaining positive returns. The portfolio performed poorly in 1994, 

2002 and 2008, which may be explained by the financial events of the time causing the 

markets to generate negative returns. While portfolios are able to generate positive 

returns, investors do have to take on extra risk; as such the risks have to be carefully 

examined to attain greater returns. The highest volatility is noted in the 2009 SRI only 

portfolio of about 31.84%; the portfolio of stocks and bonds with SRI assets are also 

highest in 2009. The stocks and bonds only portfolio has the highest volatility in 1999 

and 2007. The overall findings is in line with Lewis and Mackenzie (2000) who found 

that investors hold both SRI and non-SRI in a portfolio, and that the portfolio 

performance were being affected by different time periods. 

 

The efficient frontier for Mean-Variance and Bayes-Stein estimates for the whole period 

of 1994-2009 is presented in Figures 8.18 and 8.19. Both estimates have shown similar 

results, however, Bayes-Stein estimates have an efficient frontier with lower portfolio 

risk-adjusted returns due to the shrinkage factor. The efficient frontier for the portfolio 

of stocks and bonds is presented in red, the portfolio of SRI is shown in green; and the 

portfolio of stocks and bonds (after including SRI) is displayed in blue. The efficient 

frontier for the portfolio of SRI (in green) is much higher than the portfolio of stocks 

and bonds (in red). This implies that the portfolio SRI is able to obtain much higher 

returns while also facing a higher level of portfolio risk. After the inclusion of SRI into 

the stocks and bonds portfolio (in blue), the efficient frontier is able to generate a much 

higher portfolio risk-adjusted returns than before the inclusion of SRI, while at the same 

time the efficient frontier has a higher level of portfolio risk. The efficient frontier after 

the inclusion of SRI stretches from rather low portfolio risk to the high level of risk in 

the portfolio. This was because of the portfolio mix that has allocated weights in the 

Australian bond markets, which have a low level of risk. Overall, the efficient frontier 

analysis has found that the efficient frontier is pushed upwards after the inclusion of 

SRI into a portfolio of stocks and bonds. The efficient frontier findings are consistent 

with Black and Litterman (1992) who found that the efficient frontier increased when 

international opportunities are included into the portfolio.  
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Figure 8.18: Efficient Frontier for Mean-Variance Portfolios Formed 

 

 

 

Figure 8.19: Efficient Frontier for Bayes-Stein Portfolios Formed 
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8.9 Hypothesis Testing Result 

 

This chapter sets out to answer the third study of the thesis to investigate whether the 

inclusion of SRI markets into a portfolio of stocks and bonds would increase the 

portfolio performance. The following hypothesis is examined in this chapter. 

 

Hypothesis 8.1: The inclusion of SRI into a portfolio of stocks and bonds will 

increase the overall portfolio risk-adjusted returns because SRI will have higher 

returns and a lower risk. 

 

The results of diversifying into SRI markets were beneficial, as the performance of 

these SRI markets were much better than the shares and bonds markets, providing 

evidence to support the hypothesis. Indeed, including SRI markets into the stocks and 

bonds portfolio improved overall performance; however, in some cases, the 

improvements brought to the portfolio carry a higher risk. These results have generally 

indicated that the risk and returns of SRI markets have improved the performance of 

stocks and bonds performance over the period from 1994 to 2009. The efficient frontier 

analysis has shown that the frontier is being pushed upwards when SRI are included 

into the portfolio.  

 

The portfolio of stocks and bonds can achieve higher returns after the inclusion of SRI 

markets. As shown in Table 8.6, the portfolio risk-adjusted returns before the inclusion 

of SRI are 7.70%, while after the inclusion, portfolio returns increased to 32.73%. The 

same findings are reported using the Bayes-Stein estimates. Before the inclusion of SRI, 

the portfolio risk-adjusted returns were 7.27%, however, after including SRI, portfolio 

returns increased to 29.68%. Both of these findings have indicated that the inclusion of 

SRI into the portfolio of stocks and bonds evidenly increases the performance over the 

years, therefore, the study accepts the hypothesis. Although, the findings in the portfolio 

risk have suggested that the inclusion of SRI markets has increased the portfolio risk 

(evident from the results calculated by the portfolio volatility, VaR and CVaR), the 

portfolio risk has been found to have lowered in 2008 during the financial distress 

periods. Hence, the results from the portfolio risk appear to be dependent on the time 

period. 
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8.10 Chapter Summary and Conclusion 

 

This chapter examines the impact of portfolio before and after the inclusion of SRI into 

a portfolio of stocks and bonds. The results from the portfolio of stocks and bonds are 

compared to the portfolio of stocks, bonds and SRI to analyze whether there are benefits 

to including SRI. The study has used Mean-Variance estimates as well as Bayes-Stein 

estimates to provide more accurate and robust results. Both of these estimates have 

provided evidence that the inclusion of SRI would increase portfolio returns 

substantially for almost all years, including the financial distress periods. These results 

are supported by the portfolio risk-adjusted returns, Sharpe and Sortino ratio. The 

portfolio risk have generally shown that the level of risk after including SRI is higher 

than the portfolio of stocks and bonds, however, the portfolio risk of SRI is able to 

achieve a similar level during the financial distress periods. This implies that the 

diversified portfolio of SRI is able to achieve higher returns while maintain a similar 

level of risk during the financial distress periods. The results from the efficient frontier 

have shown that a portfolio, after the inclusion of SRI, is pushed upwards where the 

portfolio is able to achieve higher returns through a combination of SRI with stocks and 

bonds incorporated in it. 

 

The findings have major implications for fund managers as well as SRI investors. The 

inclusion of SRI into an existing portfolio of stocks and bonds clearly increase the 

portfolio returns, however, the portfolio risk will also be increased. Investors should be 

cautioned that the SRI markets will provide benefits over the longer investment horizon, 

and that the investment is for a “good” cause. Therefore, the findings suggest that the 

inclusion of SRI markets will be beneficial for the improvement of the portfolio 

performance. At the same time, investors are advised to monitor the investment as the 

portfolio risk becomes higher. 
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Table 8.2:  

Optimum Mean-Variance Portfolio Weights for Stocks and Bonds Markets 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
AU Stocks 0.02 0.30 0.23 0 0 0.30 0.20 0.20 0.20 0.70 0.70 0.70 0.70 0.70 0 0.70
AU Bonds 0.40 0 0.40 0 0 0 0.40 0.40 0.40 0.30 0.23 0.00 0.30 0.30 0.40 0.30
INT Stocks 0.58 0.70 0.37 0.70 0.70 0.70 0 0 0 0 0.07 0.30 0 0 0.20 0
INT Bonds 0 0 0 0.30 0.30 0 0.40 0.40 0.40 0 0 0 0 0 0.40 0
Portfolio Returns 5.79% 23.00% 9.97% 33.10% 33.41% 24.29% 16.27% 12.21% 2.74% 11.14% 21.04% 20.67% 18.39% 15.51% 17.49% 27.00%
Portfolio Excess Returns -4.27% 12.94% -0.09% 23.04% 23.35% 14.23% 6.21% 2.15% -7.32% 1.08% 10.98% 10.61% 8.33% 5.45% 7.43% 16.94%
Portfolio Risk-adj. Returns -4.50% 12.58% -0.16% 22.32% 22.03% 13.03% 6.09% 2.03% -7.38% 0.89% 10.85% 10.21% 8.08% 4.88% 6.63% 15.65%
Portfolio Sharpe Ratio -0.627 1.515 -0.022 1.906 1.418 0.908 1.261 0.419 -2.085 0.172 2.140 1.177 1.160 0.504 0.586 1.041 
Portfolio Sortino Ratio -0.630 1.743 -0.025 1.858 1.369 0.866 1.242 0.412 -2.101 0.167 1.998 1.072 1.042 0.471 0.821 0.990 
Portfolio Volatility 6.80% 8.54% 3.91% 12.09% 16.47% 15.68% 4.92% 5.14% 3.51% 6.28% 5.13% 9.02% 7.18% 10.81% 12.68% 16.28%
Portfolio VaR 1.68% 1.29% 0.90% 2.26% 4.07% 2.79% 0.93% 1.07% 0.84% 1.51% 1.18% 1.62% 1.64% 2.95% 1.82% 3.52%
Portfolio CVaR 2.41% 1.72% 1.02% 2.97% 4.78% 4.09% 1.14% 1.38% 0.99% 1.80% 1.30% 2.87% 2.38% 3.34% 2.29% 3.97%
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Table 8.3:  

Optimum Mean-Variance Portfolio Weights for Stocks, Bonds and SRI Markets 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
AU Stocks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
AU Bonds 0 0 0 0 0 0 0 0 0.20 0 0 0 0 0 0.40 0 
INT Stocks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
INT Bonds 0 0 0 0 0 0 0 0.40 0 0 0 0 0 0 0.40 0 
Australia N N N N N N N 0.10 N N N N N N N 0.80 
Canada N N N N N 0.22 N N N N N 0.80 N 0.03 N N
Denmark N N N 0.20 N N 0.76 0.50 N N N N 0.80 0.80 0.20 N
France N N N N N N 0.18 N N N N N N N N N
Germany N N N N N N N N N N N N N N N N
Hong Kong N 0.58 0.70 N N 0.78 N N N 0.07 N N N 0.17 N N
Ireland N 0.20 N N 0.80 N 0.01 N N 0.59 N N 0 N 0 N
Japan N N N N N N N N N N N 0.04 N N N N
Netherlands N N 0.12 N N N N N N N N N N N N N
Norway 0.53 N N N N N N N N N N 0.16 0.20 N N 0.04 
South Africa 0.47 N N N N N N N 0.80 0.34 0.80 N N N N N
Sweden N N N N N N N N N N 0.20 N N N N 0.16 
Switzerland N 0.22 N N N N 0.05 N N N N N N N 0 N
UK N N N 0.80 N N N N N N N N N N N N
US N N 0.18 N 0.20 N N N N N N N N N N N
Portfolio Returns 23.20% 55.26% 34.29% 65.17% 68.16% 108.03% 47.58% 18.47% 28.87% 27.61% 62.76% 43.13% 42.76% 31.85% 24.04% 42.91%
Portfolio Excess Returns 13.14% 45.20% 24.23% 55.11% 58.10% 97.97% 37.52% 8.41% 18.81% 17.55% 52.70% 33.07% 32.70% 21.79% 13.98% 32.85%
Portfolio Risk-adj. Returns 10.98% 43.10% 22.29% 53.42% 53.19% 91.27% 34.25% 7.33% 15.97% 15.24% 51.04% 31.74% 30.97% 20.69% 13.20% 29.02%
Portfolio Sharpe Ratio 0.629 2.189 1.216 2.963 1.832 2.649 1.447 0.568 0.779 0.808 2.854 2.009 1.735 1.457 1.111 1.175 
Portfolio Sortino Ratio 0.692 2.346 1.133 2.803 1.696 2.714 1.350 0.584 0.716 0.789 2.396 2.004 1.559 1.507 1.736 1.148 
Portfolio Volatility 20.90% 20.65% 19.93% 18.60% 31.72% 36.98% 25.93% 14.81% 24.15% 21.71% 18.46% 16.46% 18.84% 14.96% 12.59% 27.96%
Portfolio VaR 3.64% 3.94% 4.53% 2.89% 6.99% 6.51% 4.66% 3.05% 4.58% 4.00% 3.22% 3.05% 2.48% 2.74% 1.69% 6.13%
Portfolio CVaR 4.84% 4.73% 5.02% 4.72% 8.30% 7.40% 7.01% 3.19% 6.91% 5.58% 5.04% 3.92% 5.62% 3.69% 1.80% 6.48%

Please note: N denotes that the markets are excluded from the formation of optimum portfolio 
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Table 8.4:  

Optimum Bayes-Stein Portfolio Weights for Stocks and Bonds Markets 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
AU Stocks 0.07 0.38 0.24 0 0 0.46 0.20 0.22 0.20 0.70 0.70 0.61 0.70 0.48 0 0.60
AU Bonds 0.40 0 0.40 0 0 0 0.40 0.40 0.40 0.30 0.29 0 0.30 0.40 0.40 0.40
INT Stocks 0.53 0.62 0.36 0.70 0.70 0.54 0 0 0 0 0.01 0.39 0 0 0.20 0
INT Bonds 0 0 0 0.30 0.08 0 0.40 0.38 0.40 0 0 0 0 0 0.40 0
Portfolio Returns 5.71% 22.69% 9.97% 33.10% 32.21% 22.96% 16.27% 12.06% 2.74% 11.14% 21.00% 20.46% 18.39% 13.27% 17.49% 24.32%
Portfolio Excess Returns -4.35% 12.63% -0.09% 23.04% 22.15% 12.90% 6.21% 2.00% -7.32% 1.08% 10.94% 10.40% 8.33% 3.21% 7.43% 14.26%
Portfolio Risk-adj. Returns -4.55% 12.31% -0.17% 22.32% 21.11% 12.00% 6.09% 1.88% -7.38% 0.89% 10.82% 10.03% 8.08% 2.90% 6.63% 13.31%
Portfolio Sharpe Ratio -0.676 1.577 -0.024 1.906 1.518 0.953 1.261 0.406 -2.085 0.172 2.232 1.184 1.160 0.404 0.586 1.022 
Portfolio Sortino Ratio -0.682 1.832 -0.026 1.858 1.472 0.924 1.242 0.392 -2.101 0.167 2.050 1.105 1.042 0.380 0.821 0.973 
Portfolio Volatility 6.44% 8.01% 3.88% 12.09% 14.59% 13.54% 4.92% 4.92% 3.51% 6.28% 4.90% 8.78% 7.18% 7.93% 12.68% 13.95%
Portfolio VaR 1.43% 1.34% 0.92% 2.26% 2.82% 2.61% 0.93% 0.99% 0.84% 1.51% 1.11% 1.29% 1.64% 1.93% 1.82% 3.02%
Portfolio CVaR 2.27% 1.65% 1.03% 2.97% 4.10% 3.16% 1.14% 1.30% 0.99% 1.80% 1.24% 2.64% 2.38% 2.43% 2.29% 3.41%
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Table 8.5:  

Optimum Bayes-Stein Portfolio Weights for Stocks, Bonds and SRI Markets 

 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
AU Stocks 0 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0.17 
AU Bonds 0 0 0 0 0 0 0 0.40 0.40 0 0 0 0 0 0.40 0.32 
INT Stocks 0 0 0 0 0.13 0 0 0 0 0 0 0 0 0 0 0 
INT Bonds 0 0 0 0 0 0 0 0.32 0.05 0 0 0 0 0 0.40 0 
Australia N N N N N N N 0.10 0.01 0 N N N 0.02 N 0.23 
Canada N N N N N 0.33 N N N 0.25 N 0.80 N 0.06 N N
Denmark N N N 0.24 N N 0.47 0.16 N N N N 0.80 0.77 0.20 0 
France N N N N N N 0.13 N N N N N 0.03 N N N
Germany N N N N N N N N N N N N N N N N
Hong Kong N 0.35 0.45 N N 0.58 N N N N N N 0.06 0.14 N 0.10 
Ireland N 0.33 N N 0.41 N 0.04 N N 0.41 N N N N N N
Japan N N N N N 0.09 N N N N N 0.20 N N N N
Netherlands N N 0.32 N N N N N N N N N N N N N
Norway 0.52 N N N N N 0.09 N N N N N 0.10 N N 0.10 
South Africa 0.48 N N N N N  N 0.03 0.54 0.29 0.80 N N N N N
Sweden N N N N N N N N N N 0.20 N N N N 0.08 
Switzerland N 0.32 N N N N 0.27 N N N N N N N 0 N
UK N N N 0.76 N N N N N N N N N N N N
US N N 0.23 N 0.46 N N 0 N N N N N N N N
Portfolio Returns 23.19% 51.88% 31.25% 64.84% 58.90% 101.77% 41.52% 13.96% 22.13% 23.50% 62.76% 42.46% 41.92% 31.55% 24.04% 26.34%
Portfolio Excess Returns 13.13% 41.82% 21.19% 54.78% 48.84% 91.71% 31.46% 3.90% 12.07% 13.44% 52.70% 32.40% 31.86% 21.49% 13.98% 16.28%
Portfolio Risk-adj. Returns 10.98% 40.58% 20.07% 53.16% 45.61% 86.73% 29.67% 3.68% 10.80% 12.13% 51.04% 31.24% 30.33% 20.43% 13.20% 15.29%
Portfolio Sharpe Ratio 0.629 2.628 1.398 3.001 1.899 2.875 1.647 0.577 0.748 0.820 2.854 2.104 1.800 1.462 1.111 1.145 
Portfolio Sortino Ratio 0.693 2.672 1.330 2.834 1.696 2.912 1.641 0.604 0.693 0.782 2.396 2.091 1.668 1.503 1.736 1.137 
Portfolio Volatility 20.89% 15.91% 15.16% 18.25% 25.72% 31.91% 19.10% 6.77% 16.14% 16.38% 18.46% 15.40% 17.70% 14.71% 12.59% 14.22%
Portfolio VaR 3.67% 3.33% 3.52% 2.84% 5.12% 5.91% 2.93% 1.33% 3.08% 3.21% 3.22% 3.40% 2.50% 2.90% 1.69% 3.17%
Portfolio CVaR 4.84% 3.80% 3.59% 4.61% 7.03% 6.50% 4.24% 1.49% 4.55% 4.32% 5.04% 3.84% 5.09% 3.71% 1.80% 3.45%

Please note: N denotes that the markets are excluded from the formation of optimum portfolio.  
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Table 8.6:  
Comparisons of Average Optimum Portfolio Weights (Mean-Variance and Bayes-Stein) 

 Panel A: Mean-Variance  Panel B: Bayes-Stein 

 
Portfolio of SRI 

Markets Only
Portfolio of.

Stocks & Bonds
Portfolio of SRI with 

Stocks & Bonds 
Portfolio of SRI 

Markets Only
Portfolio of.

Stocks & Bonds
Portfolio of SRI with

Stocks & Bonds
Australia Stocks N 0.35 0.00 N 0.35 0.01
Australia Bonds N 0.24 0.04 N 0.27 0.10
International Stocks N 0.27 0.00 N 0.26 0.01
International Bonds N 0.14 0.05  N 0.12 0.05
Australia 0.08 N 0.06 0.10 N 0.02
Canada 0.07 N 0.07 0.10 N 0.09
Denmark 0.26 N 0.20 0.22 N 0.17
France 0.01 N 0.01 0.01 N 0.01
Germany 0 N 0.00 0 N 0.00
Hong Kong 0.14 N 0.14 0.11 N 0.11
Ireland 0.11 N 0.10 0.06 N 0.07
Japan 0.00 N 0.00 0.01 N 0.02
Netherlands 0.01 N 0.01 0.03 N 0.02
Norway 0.06 N 0.06 0.06 N 0.05
South Africa 0.15 N 0.15 0.12 N 0.13
Sweden 0.02 N 0.02 0.02 N 0.02
Switzerland 0.02 N 0.02 0.05 N 0.04
UK 0.05 N 0.05 0.05 N 0.05
US 0.02 N 0.02 0.06 N 0.04
Portfolio Returns 45.00% 18.25% 45.25% 41.04% 17.74% 41.38%
Portfolio Excess Returns 34.94% 8.19% 35.19% 30.98% 7.68% 31.32%
Portfolio Risk-adj. Returns 32.34% 7.70% 32.73% 29.20% 7.27% 29.68%
Portfolio Sharpe Ratio 1.540 0.717 1.589 1.603 0.725 1.669
Portfolio Sortino Ratio 1.490 0.706 1.573 1.556 0.716 1.649
Portfolio Volatility 22.34% 9.03% 21.54% 18.44% 8.35% 17.46%
Portfolio VaR 4.20% 1.88% 4.01% 3.45% 1.65% 3.24%
Portfolio CVaR 5.55% 2.40% 5.27% 4.58% 2.18% 4.24%

Please note: N denotes that the markets are excluded from the formation of optimum portfolio. A test of significance using Wilcoxon/Mann-Whitney and 
Kruskal-Wallis has been carried on all the figures in the portfolio risk and returns, and the results revealed that the figures are significantly different from each of the 
portfolio.
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Chapter 9: 

Conclusion 

 

9.1 Summary and Conclusion 

 

The SRI global markets have developed rapidly. The fast growth of SRI has raised 

many questions and puzzles surrounding the performance of the SRI market. The thesis 

examines the effect of diversifying into SRI assets and the overall performance of a 

portfolio consisting of stocks and bonds. Specifically, the thesis investigates three 

inter-connected studies:  

Study 1:  An Analysis of the Inter-Linkages between the Australian and Other SRI 

Markets Worldwide 

Study 2:  An Examination of the Impact of International Diversification on the 

Performance of SRI Portfolios: An Australian Perspective 

Study 3:  An Investigation of the Impact of Diversification into SRI Assets on the 

Performance of a Portfolio of Stocks and Bonds 

 

The thesis utilizes the Dow Jones Sustainability Index (DJSI) data for 15 countries, 

including Australia, Canada, Denmark, France, Germany, Hong Kong, Ireland, Japan, 

Netherlands, Norway, South Africa, Sweden, Switzerland, the UK and the US. The 

Australian and international stocks are represented by the S&P/ASX 300 Accumulation 

Index and the Morgan Stanley Capital Index (MSCI) World ex Australia. The 

Australian and international bonds are represented by the UBS Warburg Australian 

(UBSWA) Composite Bond Index and Barclays Global Aggregate Index. The study 

period covers from 7 January 1994 to 25 December 2009.  

 

The first study presents the results on the inter-linkages between SRI markets. The 

results in the first study employed the Dynamic Conditional Correlation (DCC) model 

and the Markov Switching (MS) model. The advantages of using DCC in examining the 

time-varying correlation between SRI has provided a more robust method as the model 

captures all the financial distress periods and shows the inter-linkages between SRI 

markets. The thesis uses Schwarz information criterion to determine the DCC and MS 
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model specifications. The SIC suggested the use of DCC (1,1) specifications and MS 

model (2 regimes and 1 lag). The DCC model presented the time-varying correlation. 

The results suggested that there was clear evidence of volatilities from one SRI markets 

spillover to other markets. The MS method investigates SRI markets under different 

market conditions. The use of regimes has provided a better understanding of how risk 

and returns behave in these market regimes. The MS model characterized SRI markets 

by 2 market conditions, (i) the “bad” market conditions or the volatile regime, and (ii) 

“good” market conditions or the stable regime. In the volatile regime, returns are low 

and risks are high, while the stable regime is the opposite. Both DCC and MS models 

successfully captured all the financial distress periods, thus provided a more robust 

method. The optimal rankings of SRI markets have suggested that Denmark was the top 

performing SRI market. Previous SRI studies have analyzed the performance of SRI 

using only one market regime, which is not suitable for financial markets that are 

moving in different regimes. Both models have yet to be applied in the SRI literature. 

 

The second study analyzes an SRI investor holding a non-diversified portfolio of 

Australian SRI market and diversifying across SRI markets internationally. The results 

of the non-diversified portfolio are compared with the diversified portfolio of SRI 

markets internationally. Previous SRI studies have only analyzed a handful of SRI 

markets and found inconsistent results with the literature. Some studies have indicated 

that SRI provides superior performance, while other studies concluded that SRI 

underperformed the market benchmark. The thesis contributes to the SRI literature by 

expanding the number of SRI markets using standardized measures of performance 

across different portfolios, and provides up to date results of the diversification benefits 

of SRI. The findings, based on Mean-Variance and Bayes-Stein estimates of the optimal 

portfolio risk-adjusted returns, provide strong evidence that the portfolio is able to 

obtain higher returns by diversifying across SRI market internationally. The results 

from portfolio risks suggest that a diversified portfolio would reduce portfolio volatility 

during a global financial crisis, whereas volatility is somewhat higher than in a 

non-diversified portfolio in non-financial distress periods as indicated by the portfolio 

risk measures. The results have suggested that SRI investors are able to invest ethically 

while enjoying higher returns as a result of international diversification. 
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The third study examines the inclusion of SRI markets into a portfolio of stocks and 

bonds. The chapter analyzes the impact of SRI into the portfolio of stocks and bonds, 

which has not been addressed in previous studies. The advantages of studying the 

impact of SRI would be beneficial for investors who are unsure of the SRI benefits. 

Furthermore, the study investigates the optimal portfolio to determine which markets 

will improve the portfolio performance. The literature on portfolio diversification has 

mostly used the US investors’ perspectives in drawing conclusions. Using the 

Australian perspective contributes to the literature by providing an additional 

perspective for investors. The results show that diversifying into SRI is beneficial, as 

the performance of the SRI markets is much better than the stocks and bonds markets. 

Indeed, the inclusion of SRI into a stocks and bonds portfolio improves overall 

performance. However, in some cases the improvements brought a higher risk to the 

portfolio. These results have generally indicated that the risk and returns of SRI have 

improved the portfolio of stocks and bonds performance over the period from 1994 to 

2009. Even though the portfolio risk may be higher in most years, the portfolio risk was 

found to be lower in 2008 during the financial distress period. Hence, the results from 

the portfolio risk appear to be dependent on the study periods. 

 

The overall results from the three studies have shown strong evidence that the inclusion 

of SRI is beneficial, and that portfolio performance has clearly improved after the 

inclusion of SRI. These measures of portfolio risk and return results have clearly 

indicated that the SRI markets have improved the stocks and bonds portfolio 

performance over the period of 1994 to 2009.  

 

A summary of the hypothesis testing results are presented in Table 9.1. 
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Table 9.1:  

Summary of Findings 

Research Questions Hypotheses Findings 

RQ6.1: Are SRI markets 
correlated together across 
different countries? 

H6.1: The correlations 
between SRI markets increase 
over time particularly during 
financial distress periods. 

Supported. The study reported 
that the correlations between 
SRI markets are increasing 
over time and particularly 
during financial distress 
periods. 

RQ6.2: Are SRI markets 
characterized by different 
market regimes? 

H6.2: The SRI markets are 
characterized by different 
market regimes. 

 

Supported. The SRI markets 
are characterized by 2 market 
regimes, volatile and stable 
market conditions. The 
returns are higher in the stable 
regime, while risk is lower. 
On the other hand, the volatile 
regime has high risk with low 
returns. 

RQ6.3: Which would be the 
best SRI markets for a SRI 
conscientious investor to 
diversify into? 

H6.3: The best performing 
SRI markets would be the US 
and European SRI markets. 

Supported. The best 
performing SRI market is 
Denmark. It exhibited strong 
performance during the study 
period. 

RQ7.1: For a SRI 
conscientious investor, is it 
beneficial to diversify across 
SRI markets internationally? 

H7.1: The internationally 
diversified portfolio will have 
higher risk-adjusted returns 
than the non-diversified 
portfolio because it will have 
a higher return and a lower 
risk. 

Supported. The portfolio of 
international diversification 
has shown clear evidence that 
the diversification across SRI 
markets is proven to be 
beneficial for most of the 
years under study. 

RQ8.1: For an investor who 
holds a portfolio of stocks and 
bonds, is it beneficial to 
diversify into SRI? 

H8.1: The inclusion of SRI 
into a portfolio of stocks and 
bonds will increase the overall 
portfolio risk-adjusted returns 
because SRI will have a 
higher returns and a lower 
risk. 

Supported. The inclusion of 
SRI in a portfolio of stocks 
and bonds improved the 
performance. 
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9.2 Implications 

 

The thesis takes into account of the difference between SRI and stocks and bonds 

markets. By including the SRI separately into the stocks and bonds portfolio, the 

portfolio can be evaluated with a more robust analysis and determine how SRI would 

impact on the investor’s portfolio performance. The findings would assist different 

types of investors (risk-adverse and risk-taking) in deciding whether to include SRI into 

their portfolio, and which SRI market under which market condition would benefit them 

the most. The findings would also help companies to gain a better understanding of the 

financial effects of social responsibilities to their stakeholders (i.e. shareholders, 

employees, supplies and local communities). The effects of gaining a better 

understanding would enable the companies to better balance their financial and social 

goals. Additionally, the findings would also provide new direction for researchers in the 

field of SRI performance. The findings from the thesis have important implications for 

long-term investors, including fund managers and SRI policy makers. The thesis 

provides clear evidence to suggest that SRI is a desirable asset class in portfolio 

construction. Similarly, they expose the investors to higher portfolio risk as well. The 

evidence thus presented in this thesis informs both finance regulators and policy makers 

that SRI funds are an attractive investment market.  

 

SRI is viewed as a natural extension of a pension fund’s fiduciary duty. The new goal 

for these fund managers is to achieve positive financial returns, while taking into 

consideration of the environmental, social and governance issues. The activities in SRI 

fit within the investment policy of the pension funds, as it would improve the overall 

portfolio performance, leading to additional amount in the retirees’ pension funds. In 

Australia, a number of Australian superannuation funds are signatories to the UN PRI, 

which pledges to promote SRI in their investment activities. Given the special nature of 

superannuation funds (i.e. to serve the retirement needs of an ageing population), it is 

important to achieve the investment objective of earning the highest possible return and 

at the same time protecting the safety of their investments. 

 

The performance of the SRI would depend on how investors perceive their investment 

into these companies. For example, DJSI screens companies based on their set of ESG 

criteria and the ratings of these companies will show whether they are “good” 

companies that is believed to result in better social outcomes than the “bad” companies 
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with a lower ratings in the ESG criteria. Assuming that investors have accurately 

identified these companies and that SRI funds invest in the “good” companies but do 

not invest in the “bad” companies, this would lead to the change in the companies’ 

share price. Companies will be concerned about being screened in or screened out of 

SRI portfolios, if the share prices of “good” companies respond positively when SRI 

investors screen them into the SRI index. Therefore, it would be reasonable to expect 

that companies would wish to be screened in as “good” companies and will have 

incentives for their companies to be a “good” company. On the other hand, if “bad” 

companies were penalized by falling share prices when they are screened out, these 

companies would clearly have an incentive to improve their behavior to avoid 

divestment. To the extent that valuations are responsive to the screening decision of SRI 

funds, these decisions can be expected to alter corporate behavior and, hence, social 

outcomes. Thus, if the SRI investors follow this investment screening process, the value 

of the future SRI companies will remain greener and have stronger performance . As a 

result of this, the diversification into SRI would increase the portfolio performance and 

this will provide SRI investors financial benefits while also actively demonstrating a 

real concern and action with regard to the protection of the environment. 

 

 

9.3 Suggestions and Directions for Future Research 

 

This thesis is one of the first in SRI diversification area and as such provides ample 

opportunity for future research to investigate the benefits of SRI diversification. 

Suggestions for future research would include the use of individual countries stock and 

bonds markets. The thesis have used MSCI World excluding Australia Index and 

Barclays Global Aggregate Bond Index to represent the international shares and bonds 

markets. These indices are used as a benchmark as well as proxies for the international 

markets. The results could be further enhanced by using individual countries 

benchmarks, such as each country’s stock and bond markets to represent the different 

investor’s point of view for that particular country.  

 

Future research may also include the consideration of the point of view of investors 

from different markets. Soenen and Lindvall (2002) indicated that the ability to gain 

through diversification may vary among investors’ perspectives. To verify the benefits 

of the diversification, future researchers would be encouraged by referring to the 
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research carried out by Eun and Resnick (1994) that studied the US and Japanese 

investors’ perspectives. Another extension for the portfolio models would be including 

other alternative assets, such as hedge funds, funds of funds, commodities and so on, to 

find the best mix within the investor’s portfolio. 

 

Additionally, the individual funds’ data could provide a more detailed analysis of how 

the funds would enhance the portfolio performance. When investors are ready to invest 

in SRI internationally, there is a need for a more standardized benchmark for SRI 

performance and comparisons with the use of same screenings methods in all countries. 

The thesis employed DJSI to analyze the SRI markets. At the time of writing this thesis, 

DJSI covered only 24 countries, excluding China. In the near future, more attention will 

focus on the one of the world’s fastest growing economies - China, and its own SRI 

market. It would be interesting to study how this country would regulate the SRI 

markets. 

 

The limitations of the thesis need to be borne in mind when evaluating the results. The 

thesis did not take into account short selling, transactions, management fees and taxes. 

By taking these into the analysis, the results would provide a more robust evidence of 

the portfolio performance. The study has included the 15 SRI markets from the Dow 

Jones Sustainable Index (DJSI). At the time of writing, DJSI have added four additional 

countries to its collection of index. These four countries are Brazil, Malaysia, Taiwan 

and Thailand. These countries have a later start date of 2001, therefore, the studies in 

the thesis have only taken the data with the common start date of 1994. The lack of data 

for these 4 countries from the period of 1994-2001 is the reason for this exclusion.
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Appendix 1: 
Unconditional Correlation between Stocks, Bonds and SRI Markets 

 

Table A1: Unconditional Unconditional Correlation of SRI markets with Stocks and Bonds for 1994 
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AU Stocks - 0.78 -0.85 0.86 0.04 0.70 0.77 0.71 0.55 0.87 0.39 0.22 0.76 -0.26 -0.66 0.63 0.36 0.72 0.87 

INT Stocks - -0.73 0.78 -0.04 0.74 0.59 0.72 0.56 0.80 0.33 0.26 0.70 -0.19 -0.42 0.55 0.42 0.71 0.82 

AU Bonds - -0.97 0.44 -0.51 -0.89 -0.65 -0.60 -0.78 -0.16 -0.25 -0.65 0.63 0.89 -0.60 -0.16 -0.54 -0.86 

INT Bonds  - -0.34 0.64 0.81 0.78 0.61 0.88 0.35 0.08 0.72 -0.53 -0.82 0.58 0.35 0.68 0.91 

Australia  - 0.27 -0.45 0.02 -0.22 0.04 0.45 -0.12 0.13 0.68 0.57 -0.20 0.37 0.26 -0.14 

Canada  - 0.30 0.70 0.46 0.81 0.60 -0.06 0.69 0.09 -0.25 0.39 0.60 0.83 0.82 

Denmark  - 0.50 0.53 0.58 0.09 0.44 0.56 -0.51 -0.78 0.62 0.06 0.38 0.67 

France  - 0.56 0.85 0.69 -0.22 0.80 -0.07 -0.41 0.56 0.75 0.87 0.75 

Germany  - 0.53 0.32 0.23 0.73 -0.20 -0.37 0.52 0.37 0.55 0.61 

Hong Kong  - 0.59 -0.12 0.78 -0.26 -0.59 0.45 0.57 0.85 0.86 

Ireland  - -0.41 0.66 0.28 0.03 0.11 0.83 0.81 0.40 

Japan  - 0.13 -0.10 -0.15 0.24 -0.35 -0.10 0.11 

Netherlands  - -0.03 -0.37 0.53 0.60 0.88 0.73 

Norway  - 0.74 -0.06 0.27 0.10 -0.31 

S. Africa  - -0.41 0.08 -0.25 -0.65 

Sweden  - 0.25 0.39 0.62 

Switzerland  - 0.75 0.40 

UK  - 0.76 

US   - 
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Table A2: Unconditional Correlation of SRI markets with Stocks and Bonds for 1995 
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AU Stocks - 0.88 0.92 0.70 0.94 0.78 0.89 0.41 0.84 0.91 0.88 0.26 0.82 0.63 0.53 0.84 0.84 0.86 0.90 

INT Stocks - 0.88 0.89 0.76 0.88 0.94 0.63 0.87 0.89 0.92 0.37 0.91 0.65 0.72 0.79 0.88 0.95 0.95 

AU Bonds - 0.71 0.81 0.71 0.91 0.32 0.76 0.96 0.93 0.05 0.81 0.46 0.55 0.93 0.95 0.83 0.94 

INT Bonds  - 0.53 0.92 0.86 0.78 0.88 0.76 0.84 0.43 0.91 0.66 0.77 0.63 0.79 0.93 0.89 

Australia  - 0.68 0.76 0.32 0.77 0.80 0.74 0.22 0.69 0.62 0.38 0.75 0.68 0.73 0.76 

Canada  - 0.82 0.78 0.88 0.77 0.81 0.52 0.88 0.72 0.72 0.60 0.72 0.94 0.87 

Denmark  - 0.56 0.90 0.91 0.93 0.26 0.90 0.61 0.66 0.85 0.90 0.91 0.95 

France  - 0.68 0.38 0.58 0.66 0.71 0.59 0.76 0.23 0.44 0.74 0.59 

Germany  - 0.82 0.83 0.34 0.87 0.81 0.57 0.73 0.75 0.91 0.88 

Hong Kong  - 0.90 0.08 0.81 0.56 0.53 0.93 0.92 0.86 0.94 

Ireland  - 0.25 0.92 0.53 0.73 0.86 0.96 0.91 0.97 

Japan  - 0.48 0.35 0.60 -0.07 0.13 0.42 0.24 

Netherlands  - 0.62 0.80 0.72 0.85 0.93 0.92 

Norway  - 0.31 0.52 0.46 0.73 0.62 

S. Africa  - 0.39 0.66 0.73 0.70 

Sweden  - 0.91 0.74 0.88 

Switzerland  - 0.86 0.95 

UK  - 0.95 

US   - 
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Table A3: Unconditional Correlation of SRI markets with Stocks and Bonds for 1996 
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AU Stocks - 0.56 0.46 0.13 0.03 0.82 0.64 0.35 0.44 0.80 0.62 -0.50 0.61 0.49 0.16 0.62 0.18 0.76 0.74 

INT Stocks - 0.45 0.26 -0.22 0.68 0.61 0.11 0.38 0.76 0.41 -0.51 0.60 0.62 0.07 0.57 0.10 0.67 0.69 

AU Bonds - -0.53 -0.69 0.77 0.85 -0.22 0.13 0.63 0.34 -0.93 0.94 0.71 -0.39 0.88 -0.01 0.76 0.86 

INT Bonds  - 0.22 -0.09 -0.04 0.62 0.64 0.20 0.49 0.41 -0.34 -0.21 0.76 -0.24 0.55 0.10 -0.15 

Australia  - -0.38 -0.66 0.08 -0.37 -0.39 -0.35 0.67 -0.59 -0.35 -0.01 -0.59 -0.26 -0.54 -0.52 

Canada  - 0.85 0.17 0.38 0.88 0.59 -0.76 0.88 0.64 -0.05 0.83 0.10 0.87 0.95 

Denmark  - 0.17 0.54 0.85 0.73 -0.83 0.90 0.69 0.02 0.90 0.36 0.95 0.92 

France  - 0.63 0.28 0.58 0.24 -0.06 -0.04 0.59 0.07 0.60 0.28 0.07 

Germany  - 0.62 0.79 -0.20 0.27 0.20 0.67 0.42 0.79 0.64 0.42 

Hong Kong  - 0.68 -0.72 0.75 0.60 0.18 0.75 0.28 0.92 0.88 

Ireland  - -0.33 0.48 0.30 0.52 0.54 0.61 0.78 0.59 

Japan  - -0.87 -0.63 0.28 -0.82 0.01 -0.78 -0.84 

Netherlands  - 0.79 -0.25 0.92 0.06 0.86 0.94 

Norway  - -0.14 0.80 0.09 0.69 0.74 

S. Africa  - -0.10 0.52 0.15 -0.09 

Sweden  - 0.30 0.87 0.91 

Switzerland  - 0.39 0.13 

UK  - 0.91 

US   - 



 

223 

 

Table A4: Unconditional Correlation of SRI markets with Stocks and Bonds for 1997 
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AU Stocks - 0.71 0.53 0.28 0.32 0.67 0.37 0.53 0.66 0.48 0.39 0.90 0.72 0.50 0.86 0.67 0.60 0.55 0.59 

INT Stocks - 0.93 0.84 -0.37 0.98 0.85 0.89 0.97 -0.13 0.90 0.74 0.99 0.79 0.73 0.98 0.97 0.96 0.97

AU Bonds - 0.87 -0.56 0.92 0.87 0.92 0.96 -0.36 0.92 0.57 0.93 0.76 0.65 0.95 0.96 0.97 0.96 

INT Bonds  - -0.75 0.87 0.88 0.84 0.83 -0.49 0.97 0.31 0.83 0.77 0.34 0.85 0.89 0.92 0.91 

Australia  - -0.43 -0.57 -0.59 -0.41 0.78 -0.68 0.29 -0.36 -0.49 0.15 -0.44 -0.47 -0.56 -0.54 

Canada  - 0.80 0.92 0.93 -0.12 0.90 0.67 0.96 0.86 0.69 0.97 0.94 0.95 0.98 

Denmark  - 0.76 0.89 -0.49 0.93 0.43 0.84 0.57 0.38 0.84 0.93 0.90 0.85 

France  - 0.90 -0.25 0.88 0.49 0.89 0.82 0.61 0.93 0.88 0.91 0.94 

Germany  - -0.21 0.90 0.71 0.98 0.70 0.70 0.97 0.97 0.96 0.95 

Hong Kong  - -0.43 0.40 -0.14 -0.18 0.26 -0.18 -0.31 -0.35 -0.26 

Ireland  - 0.41 0.88 0.77 0.44 0.91 0.94 0.96 0.94 

Japan  - 0.74 0.43 0.85 0.67 0.64 0.57 0.60 

Netherlands  - 0.78 0.74 0.97 0.97 0.96 0.96 

Norway  - 0.58 0.82 0.75 0.81 0.85 

S. Africa  - 0.69 0.64 0.61 0.65 

Sweden  - 0.97 0.97 0.98 

Switzerland  - 0.98 0.96 

UK  - 0.98 

US   - 
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Table A5: Unconditional Correlation of SRI markets with Stocks and Bonds for 1998 
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AU Stocks - 0.14 -0.28 -0.54 0.58 0.65 0.29 0.39 0.10 0.52 0.13 0.25 0.40 0.54 0.60 0.50 0.41 0.23 0.15 

INT Stocks - 0.77 0.65 -0.61 0.31 0.28 0.82 0.86 -0.17 0.95 0.45 0.71 -0.05 -0.47 0.39 0.64 0.95 0.99 

AU Bonds - 0.76 -0.83 -0.30 -0.17 0.35 0.52 -0.23 0.81 0.47 0.21 -0.56 -0.84 -0.19 0.09 0.62 0.79 

INT Bonds  - -0.85 -0.17 0.18 0.39 0.62 -0.60 0.61 0.00 0.32 -0.33 -0.76 0.04 0.24 0.59 0.64 

Australia  - 0.40 0.17 -0.21 -0.42 0.52 -0.62 -0.29 -0.08 0.64 0.88 0.26 -0.06 -0.45 -0.63 

Canada  - 0.78 0.73 0.52 0.22 0.19 -0.13 0.82 0.85 0.64 0.92 0.77 0.50 0.26 

Denmark  - 0.63 0.54 -0.06 0.14 -0.39 0.75 0.69 0.40 0.82 0.63 0.49 0.21 

France  - 0.92 -0.15 0.72 0.16 0.94 0.46 0.00 0.83 0.93 0.91 0.78 

Germany  - -0.35 0.77 0.10 0.88 0.31 -0.25 0.69 0.84 0.93 0.81 

Hong Kong  - -0.14 0.21 -0.05 0.15 0.49 -0.06 -0.25 -0.14 -0.15 

Ireland  - 0.47 0.60 -0.15 -0.50 0.28 0.53 0.87 0.96 

Japan  - 0.01 -0.40 -0.30 -0.21 0.05 0.26 0.49 

Netherlands  - 0.61 0.15 0.88 0.88 0.87 0.66 

Norway  - 0.78 0.84 0.60 0.19 -0.11 

S. Africa  - 0.48 0.16 -0.28 -0.49 

Sweden  - 0.89 0.60 0.33 

Switzerland  - 0.76 0.58 

UK  - 0.92 

US   - 
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Table A6: Unconditional Correlation of SRI markets with Stocks and Bonds for 1999 
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AU Stocks - 0.59 0.62 -0.54 0.72 0.69 -0.10 0.61 0.39 0.69 -0.57 0.60 0.27 0.52 0.77 0.67 -0.14 0.56 0.63 

INT Stocks - 0.71 -0.27 0.42 0.92 0.64 0.95 0.92 0.88 -0.42 0.86 0.16 0.29 0.67 0.79 0.16 0.70 0.91 

AU Bonds - -0.82 0.86 0.87 0.26 0.84 0.53 0.90 -0.90 0.95 0.24 0.55 0.92 0.90 -0.46 0.29 0.70 

INT Bonds  - -0.91 -0.57 0.20 -0.49 -0.13 -0.65 0.94 -0.64 -0.15 -0.49 -0.82 -0.61 0.76 0.08 -0.28 

Australia  - 0.66 -0.12 0.59 0.24 0.74 -0.92 0.73 0.40 0.65 0.91 0.74 -0.60 0.17 0.49 

Canada  - 0.47 0.97 0.82 0.97 -0.67 0.93 0.11 0.34 0.84 0.84 -0.14 0.57 0.82 

Denmark  - 0.58 0.77 0.44 0.09 0.47 0.02 -0.12 0.10 0.39 0.38 0.33 0.54 

France  - 0.88 0.95 -0.60 0.93 0.11 0.35 0.78 0.83 -0.08 0.56 0.84 

Germany  - 0.78 -0.23 0.72 0.06 0.09 0.51 0.62 0.26 0.61 0.76 

Hong Kong  - -0.74 0.94 0.20 0.38 0.89 0.87 -0.25 0.51 0.80 

Ireland  - -0.76 -0.22 -0.54 -0.88 -0.72 0.70 -0.07 -0.42 

Japan  - 0.26 0.53 0.86 0.92 -0.23 0.44 0.81 

Netherlands  - 0.50 0.35 0.41 0.12 0.42 0.34 

Norway  - 0.53 0.61 -0.13 0.19 0.45 

S. Africa  - 0.85 -0.43 0.40 0.66 

Sweden  - -0.18 0.47 0.85 

Switzerland  - 0.47 0.14 

UK  - 0.66 

US   - 
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Table A7: Unconditional Correlation of SRI markets with Stocks and Bonds for 2000 
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AU Stocks - 0.16 0.62 0.51 0.49 0.55 0.69 0.33 -0.18 0.37 0.20 -0.22 0.54 0.62 0.44 0.32 0.60 0.44 0.10 

INT Stocks - -0.38 -0.21 -0.39 0.63 -0.21 0.56 0.66 0.80 -0.50 0.72 -0.30 -0.37 -0.13 0.24 -0.27 0.17 0.89 

AU Bonds - 0.93 0.58 0.13 0.93 0.16 -0.69 -0.18 0.75 -0.53 0.93 0.93 0.30 0.56 0.91 0.65 -0.27 

INT Bonds  - 0.41 0.11 0.89 0.23 -0.56 -0.10 0.78 -0.29 0.90 0.87 0.23 0.64 0.79 0.75 -0.13 

Australia  - 0.12 0.64 -0.32 -0.77 -0.42 0.47 -0.39 0.67 0.74 0.65 0.07 0.59 0.39 -0.25 

Canada  - 0.35 0.41 0.09 0.68 -0.37 0.26 0.14 0.10 0.20 0.34 0.25 0.31 0.61 

Denmark  - 0.15 -0.64 -0.05 0.62 -0.40 0.92 0.92 0.42 0.57 0.87 0.70 -0.13 

France  - 0.42 0.62 -0.13 0.18 0.10 0.04 -0.18 0.55 0.21 0.27 0.50 

Germany  - 0.59 -0.64 0.51 -0.74 -0.72 -0.26 -0.24 -0.67 -0.41 0.40 

Hong Kong  - -0.49 0.41 -0.21 -0.29 -0.24 0.32 -0.08 0.12 0.67 

Ireland  - -0.39 0.78 0.75 0.22 0.38 0.62 0.58 -0.41 

Japan  - -0.44 -0.42 -0.05 -0.09 -0.55 -0.04 0.58 

Netherlands  - 0.94 0.32 0.63 0.92 0.78 -0.13 

Norway  - 0.53 0.42 0.84 0.65 -0.28 

S. Africa  - -0.30 0.20 0.11 -0.29 

Sweden  - 0.65 0.73 0.43 

Switzerland  - 0.66 -0.06 

UK  - 0.33 

US   - 
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Table A8: Unconditional Correlation of SRI markets with Stocks and Bonds for 2001 
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AU Stocks - 0.43 -0.08 -0.46 0.83 0.16 -0.08 0.35 0.42 0.44 0.59 0.25 0.35 0.40 0.25 0.50 0.24 0.45 0.65 

INT Stocks - -0.85 -0.53 0.43 0.91 -0.49 0.86 0.97 0.92 0.63 0.72 0.85 0.68 -0.12 0.88 0.91 0.69 0.84 

AU Bonds - 0.44 -0.07 -0.86 0.38 -0.85 -0.89 -0.83 -0.54 -0.78 -0.90 -0.77 0.02 -0.65 -0.88 -0.60 -0.48 

INT Bonds  - -0.25 -0.60 0.59 -0.38 -0.46 -0.45 -0.55 -0.16 -0.41 -0.30 0.28 -0.62 -0.40 -0.06 -0.36 

Australia  - 0.17 -0.24 0.33 0.43 0.39 0.39 0.30 0.27 0.33 0.20 0.51 0.32 0.43 0.68 

Canada  - -0.63 0.71 0.85 0.81 0.47 0.54 0.72 0.53 -0.37 0.83 0.86 0.41 0.62 

Denmark  - -0.29 -0.42 -0.33 -0.19 -0.17 -0.19 -0.04 0.53 -0.59 -0.44 0.07 -0.32 

France  - 0.91 0.79 0.68 0.87 0.95 0.81 0.24 0.65 0.85 0.83 0.64 

Germany  - 0.91 0.66 0.77 0.92 0.79 -0.02 0.85 0.93 0.76 0.79 

Hong Kong  - 0.64 0.76 0.83 0.75 0.03 0.74 0.81 0.69 0.74 

Ireland  - 0.56 0.70 0.70 0.17 0.54 0.48 0.56 0.51 

Japan  - 0.81 0.79 0.46 0.41 0.67 0.77 0.49 

Netherlands  - 0.86 0.20 0.65 0.87 0.84 0.60 

Norway  - 0.41 0.51 0.67 0.74 0.50 

S. Africa  - -0.35 -0.13 0.42 -0.08 

Sweden  - 0.81 0.47 0.83 

Switzerland  - 0.71 0.69 

UK  - 0.65 

US   - 
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Table A9: Unconditional Correlation of SRI markets with Stocks and Bonds for 2002 
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AU Stocks - 0.95 -0.94 0.30 0.90 0.91 0.95 0.94 0.95 0.95 0.81 0.79 0.95 0.89 0.12 0.89 0.93 0.95 0.94 

INT Stocks - -0.93 0.48 0.80 0.97 0.95 0.92 0.94 0.90 0.71 0.69 0.93 0.81 0.01 0.96 0.89 0.99 1.00 

AU Bonds - -0.46 -0.75 -0.91 -0.95 -0.88 -0.94 -0.93 -0.77 -0.79 -0.89 -0.82 0.13 -0.86 -0.89 -0.94 -0.91 

INT Bonds  - 0.08 0.55 0.35 0.20 0.28 0.24 0.01 0.04 0.19 0.02 -0.59 0.47 0.17 0.45 0.48 

Australia  - 0.74 0.83 0.87 0.82 0.84 0.76 0.70 0.87 0.82 0.31 0.76 0.82 0.80 0.79 

Canada  - 0.89 0.85 0.90 0.84 0.62 0.60 0.86 0.73 -0.04 0.97 0.81 0.95 0.98 

Denmark  - 0.94 0.97 0.93 0.80 0.81 0.95 0.90 0.02 0.89 0.93 0.95 0.93 

France  - 0.98 0.96 0.87 0.83 0.98 0.93 0.18 0.86 0.97 0.94 0.90 

Germany  - 0.95 0.85 0.85 0.97 0.93 0.06 0.90 0.96 0.95 0.93 

Hong Kong  - 0.87 0.86 0.96 0.93 0.16 0.81 0.97 0.93 0.88 

Ireland  - 0.89 0.83 0.88 0.13 0.60 0.88 0.75 0.67 

Japan  - 0.81 0.88 0.05 0.58 0.87 0.73 0.65 

Netherlands  - 0.94 0.18 0.87 0.97 0.95 0.92 

Norway  - 0.26 0.75 0.94 0.85 0.79 

S. Africa  - 0.05 0.17 0.04 0.04 

Sweden  - 0.80 0.93 0.97 

Switzerland  - 0.93 0.87 

UK  - 0.98 

US   - 
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Table A10: Unconditional Correlation of SRI markets with Stocks and Bonds for 2003 
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AU Stocks - 0.61 0.85 -0.82 0.97 0.92 0.83 0.78 0.92 0.79 0.75 0.61 0.54 0.90 0.79 0.94 0.61 0.60 0.77 

INT Stocks - 0.24 -0.16 0.60 0.52 0.61 0.78 0.60 0.57 0.48 0.64 0.87 0.64 0.37 0.60 0.88 0.81 0.88 

AU Bonds - -0.98 0.85 0.92 0.77 0.53 0.83 0.75 0.79 0.41 0.12 0.69 0.83 0.86 0.21 0.27 0.54 

INT Bonds  - -0.80 -0.88 -0.70 -0.52 -0.82 -0.67 -0.71 -0.35 -0.09 -0.68 -0.82 -0.82 -0.17 -0.25 -0.46 

Australia  - 0.93 0.84 0.70 0.86 0.84 0.77 0.64 0.48 0.85 0.77 0.93 0.56 0.55 0.75 

Canada  - 0.86 0.67 0.87 0.84 0.81 0.55 0.37 0.80 0.79 0.93 0.45 0.49 0.73 

Denmark  - 0.64 0.74 0.73 0.80 0.40 0.40 0.64 0.57 0.82 0.55 0.53 0.77 

France  - 0.88 0.52 0.52 0.48 0.85 0.87 0.67 0.75 0.87 0.90 0.77 

Germany  - 0.68 0.71 0.53 0.60 0.92 0.88 0.91 0.64 0.67 0.76 

Hong Kong  - 0.70 0.81 0.37 0.66 0.63 0.87 0.40 0.38 0.64 

Ireland  - 0.43 0.25 0.57 0.68 0.81 0.37 0.27 0.75 

Japan  - 0.54 0.61 0.46 0.69 0.46 0.40 0.53 

Netherlands  - 0.70 0.36 0.50 0.93 0.89 0.69 

Norway  - 0.81 0.85 0.72 0.73 0.70 

S. Africa  - 0.79 0.40 0.45 0.56 

Sweden  - 0.56 0.53 0.76 

Switzerland  - 0.89 0.73 

UK  - 0.68 

US   - 
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Table A11: Unconditional Correlation of SRI markets with Stocks and Bonds for 2004 
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AU Stocks - 0.17 0.93 -0.21 0.98 0.90 0.53 0.63 0.58 0.49 0.84 0.19 0.53 0.92 0.99 0.83 0.30 0.70 -0.32 

INT Stocks - 0.21 0.55 0.09 0.08 0.46 0.69 0.36 0.26 0.30 0.73 0.76 0.31 0.21 0.47 0.86 0.69 0.85 

AU Bonds - 0.07 0.86 0.89 0.74 0.70 0.36 0.36 0.94 0.31 0.46 0.94 0.93 0.86 0.33 0.80 -0.26 

INT Bonds  - -0.33 -0.07 0.57 0.36 -0.41 -0.20 0.21 0.64 0.13 0.07 -0.18 0.11 0.38 0.44 0.62 

Australia  - 0.89 0.41 0.53 0.60 0.50 0.73 0.11 0.47 0.87 0.96 0.79 0.19 0.59 -0.39 

Canada  - 0.53 0.62 0.45 0.40 0.83 0.14 0.40 0.91 0.87 0.76 0.12 0.66 -0.34 

Denmark  - 0.73 0.01 0.13 0.76 0.64 0.45 0.71 0.53 0.74 0.50 0.80 0.14 

France  - 0.55 0.47 0.77 0.44 0.84 0.78 0.64 0.78 0.72 0.91 0.35 

Germany  - 0.67 0.41 -0.11 0.79 0.46 0.61 0.43 0.47 0.44 0.10 

Hong Kong  - 0.44 -0.01 0.55 0.39 0.48 0.44 0.33 0.38 0.07 

Ireland  - 0.30 0.55 0.86 0.85 0.77 0.43 0.84 -0.10 

Japan  - 0.37 0.33 0.18 0.46 0.51 0.57 0.55 

Netherlands  - 0.57 0.57 0.60 0.80 0.77 0.48 

Norway  - 0.90 0.91 0.37 0.82 -0.17 

S. Africa  - 0.82 0.35 0.73 -0.27 

Sweden  - 0.49 0.82 -0.01 

Switzerland  - 0.73 0.66 

UK  - 0.32 

US   - 
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Table A12: Unconditional Correlation of SRI markets with Stocks and Bonds for 2005 
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AU Stocks - 0.93 0.88 0.52 0.98 0.95 0.76 0.95 0.89 0.76 0.70 0.83 0.83 0.93 0.80 0.86 0.88 0.91 0.68 

INT Stocks - 0.90 0.70 0.93 0.96 0.77 0.94 0.94 0.71 0.68 0.91 0.89 0.87 0.80 0.85 0.96 0.93 0.85 

AU Bonds - 0.67 0.92 0.96 0.86 0.90 0.79 0.86 0.47 0.77 0.75 0.91 0.63 0.89 0.91 0.84 0.69 

INT Bonds  - 0.51 0.62 0.50 0.52 0.50 0.63 0.31 0.52 0.50 0.55 0.29 0.64 0.60 0.54 0.79 

Australia  - 0.96 0.82 0.96 0.89 0.76 0.62 0.86 0.83 0.93 0.79 0.85 0.92 0.92 0.66 

Canada  - 0.83 0.97 0.90 0.79 0.61 0.86 0.85 0.95 0.77 0.90 0.94 0.92 0.72 

Denmark  - 0.85 0.74 0.71 0.49 0.67 0.73 0.79 0.59 0.79 0.82 0.81 0.57 

France  - 0.93 0.76 0.70 0.84 0.87 0.94 0.83 0.89 0.92 0.94 0.67 

Germany  - 0.55 0.75 0.92 0.92 0.80 0.87 0.77 0.92 0.90 0.72 

Hong Kong  - 0.39 0.42 0.49 0.87 0.46 0.90 0.64 0.67 0.53 

Ireland  - 0.58 0.78 0.58 0.76 0.61 0.56 0.69 0.56 

Japan  - 0.87 0.71 0.80 0.64 0.93 0.86 0.71 

Netherlands  - 0.72 0.77 0.70 0.86 0.86 0.79 

Norway  - 0.73 0.92 0.84 0.89 0.58 

S. Africa  - 0.67 0.77 0.85 0.51 

Sweden  - 0.79 0.82 0.64 

Switzerland  - 0.91 0.75 

UK  - 0.70 

US   - 
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Table A13: Unconditional Correlation of SRI markets with Stocks and Bonds for 2006 
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AU Stocks - 0.57 0.77 -0.65 0.87 0.69 0.91 0.85 0.83 0.64 0.80 0.22 0.74 0.51 -0.00 0.81 0.82 0.86 0.50 

INT Stocks - 0.15 0.18 0.42 0.71 0.45 0.50 0.88 0.33 0.76 0.72 0.74 0.25 0.56 0.83 0.57 0.51 0.90 

AU Bonds - -0.73 0.64 0.43 0.91 0.89 0.52 0.68 0.47 -0.34 0.68 0.17 -0.56 0.57 0.85 0.87 0.28 

INT Bonds  - -0.66 -0.24 -0.68 -0.58 -0.23 -0.46 -0.31 0.28 -0.24 -0.45 0.44 -0.20 -0.46 -0.58 0.24 

Australia  - 0.70 0.79 0.78 0.63 0.78 0.66 0.31 0.61 0.69 -0.09 0.52 0.65 0.80 0.23 

Canada  - 0.67 0.71 0.80 0.61 0.76 0.44 0.69 0.60 0.29 0.66 0.62 0.68 0.52 

Denmark  - 0.95 0.76 0.76 0.75 0.04 0.82 0.40 -0.23 0.74 0.90 0.93 0.46 

France  - 0.77 0.79 0.71 0.06 0.90 0.33 -0.28 0.74 0.95 0.97 0.52 

Germany  - 0.49 0.89 0.45 0.87 0.37 0.32 0.94 0.80 0.76 0.82 

Hong Kong  - 0.54 0.18 0.68 0.46 -0.28 0.40 0.68 0.79 0.27 

Ireland  - 0.49 0.77 0.59 0.35 0.81 0.67 0.70 0.62 

Japan  - 0.28 0.45 0.73 0.30 0.05 0.08 0.43 

Netherlands  - 0.17 -0.02 0.84 0.93 0.87 0.79 

Norway  - 0.30 0.18 0.12 0.38 -0.10 

S. Africa  - 0.23 -0.25 -0.27 0.33 

Sweden  - 0.83 0.74 0.86 

Switzerland  - 0.93 0.66 

UK  - 0.52 

US   - 
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Table A14: Unconditional Correlation of SRI markets with Stocks and Bonds for 2007 
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AU Stocks - -0.12 0.77 -0.89 0.97 0.78 0.77 -0.17 0.73 0.18 -0.40 -0.63 -0.07 0.79 -0.33 -0.14 -0.62 -0.33 -0.61 

INT Stocks - -0.29 0.40 -0.20 -0.03 0.02 0.64 0.18 0.05 0.44 0.43 0.52 0.02 0.41 0.46 0.68 0.82 0.69 

AU Bonds - -0.82 0.86 0.81 0.90 -0.54 0.81 0.38 -0.69 -0.89 -0.48 0.75 -0.75 -0.57 -0.82 -0.69 -0.70 

INT Bonds  - -0.90 -0.79 -0.74 0.29 -0.69 -0.05 0.42 0.74 0.20 -0.70 0.47 0.23 0.84 0.56 0.71 

Australia  - 0.78 0.80 -0.37 0.72 0.30 -0.56 -0.75 -0.23 0.83 -0.50 -0.29 -0.71 -0.46 -0.64 

Canada  - 0.86 -0.17 0.79 -0.01 -0.29 -0.65 -0.10 0.72 -0.43 -0.16 -0.67 -0.34 -0.38 

Denmark  - -0.19 0.90 0.22 -0.42 -0.72 -0.16 0.76 -0.54 -0.30 -0.59 -0.40 -0.46 

France  - -0.00 -0.53 0.84 0.62 0.85 -0.24 0.77 0.83 0.66 0.82 0.53 

Germany  - 0.25 -0.32 -0.65 -0.08 0.72 -0.41 -0.20 -0.47 -0.22 -0.44 

Hong Kong  - -0.76 -0.47 -0.58 0.31 -0.45 -0.64 -0.14 -0.28 -0.30 

Ireland  - 0.81 0.76 -0.45 0.71 0.80 0.60 0.74 0.63 

Japan  - 0.53 -0.61 0.68 0.58 0.79 0.74 0.69 

Netherlands  - -0.18 0.72 0.90 0.56 0.73 0.52 

Norway  - -0.43 -0.20 -0.53 -0.24 -0.43 

S. Africa  - 0.74 0.72 0.75 0.49 

Sweden  - 0.56 0.76 0.58 

Switzerland  - 0.85 0.76 

UK  - 0.78 

US   - 
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Table A15: Unconditional Correlation of SRI markets with Stocks and Bonds for 2008 
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AU Stocks - 0.92 -0.91 -0.88 0.99 0.72 -0.44 0.85 0.90 0.62 0.48 0.93 0.95 0.93 0.73 0.97 0.09 0.96 0.51 

INT Stocks - -0.77 -0.75 0.91 0.80 -0.33 0.90 0.89 0.65 0.45 0.89 0.93 0.86 0.83 0.92 0.30 0.95 0.76 

AU Bonds - 0.74 -0.88 -0.44 0.29 -0.79 -0.86 -0.70 -0.64 -0.88 -0.88 -0.77 -0.67 -0.86 -0.13 -0.90 -0.42 

INT Bonds  - -0.90 -0.66 0.63 -0.58 -0.69 -0.30 -0.18 -0.73 -0.84 -0.92 -0.49 -0.90 0.27 -0.78 -0.25 

Australia  - 0.75 -0.43 0.82 0.87 0.55 0.47 0.92 0.95 0.95 0.69 0.97 0.04 0.95 0.47 

Canada  - -0.31 0.60 0.57 0.23 0.16 0.71 0.69 0.80 0.51 0.72 0.11 0.69 0.49 

Denmark  - -0.07 -0.18 -0.12 0.36 -0.25 -0.35 -0.47 -0.12 -0.43 0.50 -0.31 -0.10 

France  - 0.96 0.76 0.65 0.83 0.89 0.71 0.89 0.83 0.51 0.93 0.71 

Germany  - 0.79 0.61 0.84 0.91 0.75 0.89 0.87 0.35 0.94 0.64 

Hong Kong  - 0.58 0.61 0.63 0.35 0.84 0.55 0.43 0.71 0.68 

Ireland  - 0.60 0.55 0.33 0.54 0.50 0.41 0.56 0.30 

Japan  - 0.90 0.88 0.66 0.90 0.21 0.91 0.52 

Netherlands  - 0.90 0.78 0.98 0.16 0.96 0.57 

Norway  - 0.54 0.94 -0.10 0.85 0.35 

S. Africa  - 0.71 0.47 0.84 0.80 

Sweden  - 0.04 0.94 0.50 

Switzerland  - 0.28 0.63 

UK  - 0.66 

US   - 
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Table A16: Unconditional Correlation of SRI markets with Stocks and Bonds for 2009 
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AU Stocks - 0.32 0.93 -0.94 0.99 0.85 0.14 0.81 0.61 0.65 -0.17 -0.21 0.89 0.89 0.70 0.96 0.42 0.71 0.28 

INT Stocks - 0.13 -0.10 0.24 0.59 0.74 0.69 0.80 0.21 0.39 0.37 0.64 0.41 0.35 0.32 0.85 0.78 0.96 

AU Bonds - -0.93 0.94 0.72 0.05 0.62 0.37 0.63 -0.39 -0.35 0.73 0.86 0.56 0.91 0.20 0.54 0.07 

INT Bonds  - -0.94 -0.80 0.10 -0.69 -0.46 -0.70 0.29 0.20 -0.77 -0.80 -0.73 -0.90 -0.20 -0.60 -0.05 

Australia  - 0.82 0.06 0.77 0.56 0.64 -0.19 -0.24 0.84 0.88 0.69 0.96 0.33 0.65 0.21 

Canada  - 0.25 0.91 0.79 0.66 0.07 0.12 0.93 0.80 0.82 0.83 0.58 0.84 0.53 

Denmark  - 0.41 0.41 0.03 0.10 -0.03 0.44 0.32 -0.05 0.14 0.75 0.57 0.69 

France  - 0.92 0.46 0.21 0.05 0.95 0.78 0.77 0.80 0.74 0.91 0.66 

Germany  - 0.32 0.40 0.23 0.83 0.56 0.66 0.63 0.78 0.83 0.81 

Hong Kong  - -0.29 0.21 0.59 0.47 0.61 0.63 0.16 0.53 0.09 

Ireland  - 0.48 0.06 -0.15 0.17 -0.16 0.28 0.11 0.44 

Japan  - 0.01 -0.33 0.28 -0.20 0.16 0.18 0.31 

Netherlands  - 0.84 0.74 0.86 0.72 0.92 0.60 

Norway  - 0.55 0.87 0.47 0.70 0.37 

S. Africa  - 0.69 0.33 0.68 0.26 

Sweden  - 0.38 0.71 0.29 

Switzerland  - 0.78 0.86 

UK  - 0.70 

US   - 
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Appendix 2: 

Stocks, Bonds and SRI Markets Characteristic 

 

Table B1: Stocks, Bonds and SRI Markets Characteristic for 1994  

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks -22.09% 13.82% -1.60 3.53% 4.30% 
INT Stocks -20.61% 11.43% -1.80 2.97% 3.61% 
AU Bonds -4.84% 0.16% -29.69 0.13% 0.14% 
INT Bonds -35.29% 5.98% -5.90 2.02% 2.36% 
Australia -3.15% 19.03% -0.17 4.33% 5.38% 
Canada -24.04% 14.45% -1.66 3.70% 4.50% 
Denmark -22.18% 21.71% -1.02 5.27% 6.46% 
France -31.67% 20.25% -1.56 5.12% 6.23% 
Germany -24.87% 18.87% -1.32 4.70% 5.73% 
Hong Kong -80.77% 37.14% -2.17 9.64% 11.56% 
Ireland -15.12% 21.62% -0.70 5.12% 6.30% 
Japan -7.02% 14.00% -0.50 3.29% 4.07% 
Netherlands -20.95% 11.86% -1.77 3.07% 3.73% 
Norway 13.43% 25.13% 0.53 5.38% 6.74% 
S. Africa 12.91% 25.38% 0.51 5.44% 6.82% 
Sweden -5.60% 26.69% -0.21 6.06% 7.50% 
Switzerland -13.96% 17.86% -0.78 4.27% 5.26% 
UK -25.40% 13.68% -1.86 3.56% 4.32% 
US -21.24% 12.06% -1.76 3.12% 3.79% 

 

 

Table B2: Stocks, Bonds and SRI Markets Characteristic for 1995  

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 12.65% 10.32% 1.23 2.10% 2.68% 
INT Stocks 16.72% 11.65% 1.44 2.32% 2.97% 
AU Bonds 2.49% 0.09% 29.13 -0.03% -0.02% 
INT Bonds 7.18% 8.48% 0.85 1.78% 2.27% 
Australia 8.89% 15.52% 0.57 3.33% 4.20% 
Canada 13.15% 16.04% 0.82 3.37% 4.26% 
Denmark 24.99% 19.08% 1.31 3.83% 4.88% 
France 10.73% 22.97% 0.47 4.95% 6.21% 
Germany 16.21% 15.27% 1.06 3.14% 3.99% 
Hong Kong 54.09% 32.28% 1.68 6.22% 7.95% 
Ireland 39.73% 17.38% 2.29 3.18% 4.14% 
Japan 3.21% 21.49% 0.15 4.76% 5.94% 
Netherlands 23.65% 11.65% 2.03 2.19% 2.84% 
Norway 9.92% 21.57% 0.46 4.66% 5.84% 
S. Africa 13.66% 22.50% 0.61 4.79% 6.03% 
Sweden 18.61% 18.18% 1.02 3.74% 4.75% 
Switzerland 38.40% 17.26% 2.23 3.17% 4.13% 
UK 16.24% 11.49% 1.41 2.29% 2.94% 
US 29.09% 11.58% 2.51 2.07% 2.73% 
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Table B3: Stocks, Bonds and SRI Markets Characteristic for 1996 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks -0.46% 10.06% -0.05 2.28% 2.85% 
INT Stocks -0.23% 8.86% -0.03 2.01% 2.51% 
AU Bonds 0.27% 0.15% 1.77 0.03% 0.04% 
INT Bonds -12.66% 7.31% -1.73 1.89% 2.31% 
Australia -12.18% 13.52% -0.90 3.28% 4.03% 
Canada 9.43% 12.74% 0.74 2.70% 3.41% 
Denmark 11.95% 13.13% 0.91 2.74% 3.48% 
France -11.02% 16.34% -0.67 3.88% 4.79% 
Germany -7.58% 11.89% -0.64 2.83% 3.49% 
Hong Kong 27.88% 26.25% 1.06 5.36% 6.79% 
Ireland -9.05% 17.60% -0.51 4.12% 5.10% 
Japan -35.03% 13.76% -2.55 3.75% 4.52% 
Netherlands 15.00% 11.64% 1.29 2.35% 3.01% 
Norway 3.93% 13.93% 0.28 3.07% 3.85% 
S. Africa -17.70% 20.27% -0.87 4.87% 5.98% 
Sweden 5.14% 17.04% 0.30 3.74% 4.68% 
Switzerland -16.96% 14.36% -1.18 3.55% 4.35% 
UK 8.17% 11.87% 0.69 2.53% 3.20% 
US 16.68% 15.67% 1.06 3.22% 4.09% 

 

 

Table B4: Stocks, Bonds and SRI Markets Characteristic for 1997 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 1.47% 11.60% 0.13 2.59% 3.24% 
INT Stocks 26.07% 15.23% 1.71 2.95% 3.80% 
AU Bonds -0.16% 0.12% -1.29 0.03% 0.04% 
INT Bonds 16.03% 8.54% 1.88 1.63% 2.12% 
Australia -19.87% 16.77% -1.19 4.14% 5.06% 
Canada 33.20% 20.58% 1.61 4.01% 5.15% 
Denmark 49.11% 19.71% 2.49 3.52% 4.62% 
France 31.12% 20.09% 1.55 3.94% 5.05% 
Germany 42.42% 18.83% 2.25 3.45% 4.49% 
Hong Kong -38.56% 43.10% -0.89 10.18% 12.39% 
Ireland 48.95% 21.88% 2.24 4.01% 5.22% 
Japan 4.53% 22.80% 0.20 5.02% 6.27% 
Netherlands 39.25% 23.60% 1.66 4.57% 5.86% 
Norway 8.39% 22.89% 0.37 4.97% 6.22% 
S. Africa 10.65% 23.11% 0.46 4.98% 6.24% 
Sweden 30.73% 19.16% 1.60 3.74% 4.80% 
Switzerland 56.67% 20.48% 2.77 3.55% 4.69% 
UK 37.80% 15.70% 2.41 2.83% 3.71% 
US 43.32% 19.22% 2.25 3.52% 4.59% 

 



 

 238

Table B5: Stocks, Bonds and SRI Markets Characteristic for 1998 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 0.33% 13.85% 0.02 3.12% 3.89% 
INT Stocks 30.98% 19.93% 1.55 3.91% 5.01% 
AU Bonds 0.25% 0.12% 2.10 0.02% 0.03% 
INT Bonds 5.64% 15.00% 0.38 3.28% 4.11% 
Australia -25.86% 20.66% -1.25 5.11% 6.24% 
Canada 6.94% 33.13% 0.21 7.24% 9.01% 
Denmark 5.31% 28.04% 0.19 6.16% 7.67% 
France 36.30% 34.98% 1.04 7.12% 8.98% 
Germany 30.65% 28.92% 1.06 5.90% 7.46% 
Hong Kong -5.14% 51.87% -0.10 11.46% 14.08% 
Ireland 62.32% 35.07% 1.78 6.68% 8.55% 
Japan 12.54% 23.39% 0.54 5.01% 6.29% 
Netherlands 16.49% 24.37% 0.68 5.15% 6.48% 
Norway -23.56% 31.09% -0.76 7.34% 9.00% 
S. Africa -54.67% 59.68% -0.92 13.92% 16.84% 
Sweden 10.54% 35.39% 0.30 7.67% 9.54% 
Switzerland 24.38% 37.88% 0.64 7.96% 9.96% 
UK 23.20% 19.64% 1.18 3.98% 5.07% 
US 41.84% 24.29% 1.72 4.67% 6.00% 

 

 

Table B6: Stocks, Bonds and SRI Markets Characteristic for 1999 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 8.32% 11.36% 0.73 2.41% 3.05% 
INT Stocks 16.75% 20.39% 0.82 4.27% 5.39% 
AU Bonds -1.85% 0.06% -30.75 0.05% 0.05% 
INT Bonds -20.76% 10.71% -1.94 2.81% 3.41% 
Australia 38.18% 28.60% 1.33 5.69% 7.24% 
Canada 78.90% 31.60% 2.50 5.62% 7.33% 
Denmark -10.98% 21.16% -0.52 4.95% 6.10% 
France 52.78% 29.11% 1.81 5.54% 7.12% 
Germany 16.60% 23.77% 0.70 5.02% 6.32% 
Hong Kong 103.50% 42.15% 2.46 7.49% 9.72% 
Ireland -49.72% 25.41% -1.96 6.58% 7.94% 
Japan 63.08% 25.67% 2.46 4.59% 6.00% 
Netherlands -13.81% 18.89% -0.73 4.50% 5.54% 
Norway 8.70% 23.51% 0.37 5.11% 6.39% 
S. Africa 44.27% 31.35% 1.41 6.19% 7.87% 
Sweden 12.23% 16.72% 0.73 3.54% 4.46% 
Switzerland -12.10% 21.31% -0.57 5.00% 6.16% 
UK -2.55% 15.25% -0.17 3.48% 4.33% 
US 9.24% 25.11% 0.37 5.45% 6.81% 
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Table B7: Stocks, Bonds and SRI Markets Characteristic for 2000 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 1.36% 13.21% 0.10 2.95% 3.69% 
INT Stocks -11.76% 24.17% -0.49 5.62% 6.93% 
AU Bonds 0.82% 0.08% 10.60 0.00% 0.01% 
INT Bonds 14.31% 10.42% 1.37 2.09% 2.68% 
Australia -11.18% 17.97% -0.62 4.25% 5.24% 
Canada 9.15% 60.69% 0.15 13.07% 16.07% 
Denmark 41.79% 32.07% 1.30 6.39% 8.11% 
France 25.54% 37.41% 0.68 7.84% 9.82% 
Germany -4.28% 30.39% -0.14 6.85% 8.47% 
Hong Kong 27.92% 64.69% 0.43 13.58% 16.76% 
Ireland 21.79% 36.19% 0.60 7.64% 9.56% 
Japan -15.38% 26.29% -0.58 6.15% 7.57% 
Netherlands 16.00% 19.62% 0.82 4.11% 5.19% 
Norway 19.88% 19.59% 1.01 4.03% 5.12% 
S. Africa -5.57% 29.42% -0.19 6.66% 8.23% 
Sweden 15.05% 21.62% 0.70 4.57% 5.76% 
Switzerland 21.99% 19.35% 1.14 3.94% 5.01% 
UK 0.06% 17.99% 0.00 4.04% 5.04% 
US -10.20% 27.75% -0.37 6.38% 7.87% 

 

 

Table B8: Stocks, Bonds and SRI Markets Characteristic for 2001 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks -0.42% 14.49% -0.03 3.27% 4.08% 
INT Stocks -13.59% 19.79% -0.69 4.69% 5.78% 
AU Bonds -0.39% 0.12% -3.22 0.03% 0.04% 
INT Bonds 6.01% 13.86% 0.43 3.02% 3.79% 
Australia 1.53% 19.97% 0.08 4.46% 5.55% 
Canada -45.48% 38.35% -1.19 9.29% 11.28% 
Denmark 11.86% 23.95% 0.50 5.15% 6.45% 
France -12.73% 26.65% -0.48 6.18% 7.62% 
Germany -20.78% 32.51% -0.64 7.60% 9.32% 
Hong Kong -21.77% 46.63% -0.47 10.64% 13.02% 
Ireland -7.06% 27.57% -0.26 6.28% 7.77% 
Japan -27.01% 22.47% -1.20 5.53% 6.75% 
Netherlands -20.13% 29.87% -0.67 7.02% 8.61% 
Norway -13.59% 28.84% -0.47 6.68% 8.22% 
S. Africa 6.14% 25.78% 0.24 5.65% 7.05% 
Sweden -10.22% 31.55% -0.32 7.20% 8.88% 
Switzerland -17.52% 23.15% -0.76 5.50% 6.76% 
UK -2.15% 19.94% -0.11 4.52% 5.61% 
US 3.10% 21.47% 0.14 4.76% 5.93% 
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Table B9: Stocks, Bonds and SRI Markets Characteristic for 2002 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks -17.07% 10.26% -1.66 2.64% 3.22% 
INT Stocks -37.46% 17.71% -2.11 4.67% 5.64% 
AU Bonds -0.11% 0.07% -1.63 0.02% 0.02% 
INT Bonds -9.64% 9.00% -1.07 2.22% 2.73% 
Australia -7.00% 11.44% -0.61 2.72% 3.36% 
Canada -47.13% 22.59% -2.09 5.92% 7.14% 
Denmark -42.60% 31.55% -1.35 7.78% 9.45% 
France -27.24% 25.89% -1.05 6.28% 7.67% 
Germany -56.71% 29.46% -1.92 7.58% 9.14% 
Hong Kong -46.02% 25.94% -1.77 6.63% 8.02% 
Ireland -25.42% 32.91% -0.77 7.77% 9.51% 
Japan -27.37% 25.16% -1.09 6.12% 7.48% 
Netherlands -29.92% 28.58% -1.05 6.91% 8.44% 
Norway -23.68% 24.12% -0.98 5.83% 7.13% 
S. Africa 23.67% 29.97% 0.79 6.26% 7.87% 
Sweden -66.80% 36.68% -1.82 9.30% 11.21% 
Switzerland -26.00% 20.63% -1.26 5.10% 6.23% 
UK -35.42% 17.51% -2.02 4.59% 5.55% 
US -46.11% 23.18% -1.99 6.03% 7.28% 

 

 

Table B10: Stocks, Bonds and SRI Markets Characteristic for 2003 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 1.92% 8.88% 0.22 1.97% 2.48% 
INT Stocks -12.69% 16.01% -0.79 3.84% 4.73% 
AU Bonds -0.87% 0.06% -13.32 0.03% 0.04% 
INT Bonds -35.30% 9.03% -3.91 2.71% 3.21% 
Australia 2.22% 11.52% 0.19 2.56% 3.21% 
Canada 3.84% 11.82% 0.32 2.60% 3.26% 
Denmark 2.10% 19.47% 0.11 4.33% 5.40% 
France -5.17% 22.03% -0.23 5.03% 6.24% 
Germany 9.27% 27.18% 0.34 5.90% 7.37% 
Hong Kong 8.74% 27.53% 0.32 5.99% 7.47% 
Ireland 21.48% 30.11% 0.71 6.33% 7.94% 
Japan -6.78% 21.83% -0.31 5.02% 6.21% 
Netherlands -14.61% 24.90% -0.59 5.83% 7.18% 
Norway -1.61% 18.20% -0.09 4.12% 5.13% 
S. Africa 12.81% 25.20% 0.51 5.40% 6.77% 
Sweden 9.62% 21.67% 0.44 4.68% 5.87% 
Switzerland -12.53% 19.20% -0.65 4.54% 5.60% 
UK -10.22% 17.00% -0.60 4.01% 4.95% 
US -7.40% 17.79% -0.42 4.14% 5.12% 

 



 

 241

Table B11: Stocks, Bonds and SRI Markets Characteristic for 2004 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 15.52% 6.91% 2.25 1.27% 1.67% 
INT Stocks 0.92% 12.87% 0.07 2.89% 3.61% 
AU Bonds 0.23% 0.03% 7.42 0.00% 0.00% 
INT Bonds -7.45% 13.11% -0.57 3.10% 3.83% 
Australia 12.80% 8.75% 1.46 1.74% 2.23% 
Canada 7.46% 12.30% 0.61 2.64% 3.33% 
Denmark 15.15% 15.95% 0.95 3.31% 4.20% 
France 2.97% 13.41% 0.22 2.97% 3.72% 
Germany 2.82% 15.69% 0.18 3.48% 4.35% 
Hong Kong 10.45% 20.79% 0.50 4.47% 5.62% 
Ireland 18.03% 14.03% 1.29 2.83% 3.61% 
Japan 7.88% 18.15% 0.43 3.94% 4.94% 
Netherlands 1.25% 14.48% 0.09 3.24% 4.05% 
Norway 24.07% 18.53% 1.30 3.72% 4.75% 
S. Africa 57.78% 21.35% 2.71 3.73% 4.91% 
Sweden 32.63% 21.58% 1.51 4.24% 5.43% 
Switzerland 4.42% 13.67% 0.32 3.00% 3.76% 
UK 5.00% 12.30% 0.41 2.68% 3.37% 
US -5.71% 15.51% -0.37 3.60% 4.46% 

 

 

Table B12: Stocks, Bonds and SRI Markets Characteristic for 2005 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 11.30% 10.42% 1.08 2.14% 2.73% 
INT Stocks 9.04% 10.22% 0.88 2.14% 2.72% 
AU Bonds 0.37% 0.04% 8.90 0.00% 0.00% 
INT Bonds -2.02% 9.13% -0.22 2.10% 2.62% 
Australia 17.93% 11.91% 1.51 2.35% 3.02% 
Canada 34.36% 16.72% 2.06 3.13% 4.06% 
Denmark 16.13% 18.77% 0.86 3.92% 4.96% 
France 13.60% 12.51% 1.09 2.57% 3.27% 
Germany 7.02% 12.73% 0.55 2.74% 3.46% 
Hong Kong 14.60% 14.51% 1.01 3.00% 3.81% 
Ireland 13.04% 18.60% 0.70 3.94% 4.97% 
Japan 24.71% 16.26% 1.52 3.20% 4.11% 
Netherlands 13.65% 12.31% 1.11 2.52% 3.22% 
Norway 28.99% 20.78% 1.40 4.13% 5.28% 
S. Africa 17.35% 25.61% 0.68 5.41% 6.80% 
Sweden 10.52% 15.62% 0.67 3.32% 4.19% 
Switzerland 16.82% 10.08% 1.67 1.96% 2.53% 
UK 4.51% 10.39% 0.43 2.26% 2.85% 
US 0.49% 11.91% 0.04 2.68% 3.35% 
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Table B13: Stocks, Bonds and SRI Markets Characteristic for 2006 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 11.99% 10.16% 1.18 2.07% 2.65% 
INT Stocks -1.53% 11.61% -0.13 2.65% 3.30% 
AU Bonds -0.18% 0.05% -3.57 0.02% 0.02% 
INT Bonds -13.82% 8.33% -1.66 2.15% 2.62% 
Australia 9.40% 12.94% 0.73 2.75% 3.47% 
Canada 5.12% 13.81% 0.37 3.02% 3.79% 
Denmark 35.38% 19.58% 1.81 3.75% 4.83% 
France 17.44% 16.68% 1.05 3.43% 4.36% 
Germany 9.91% 17.29% 0.57 3.71% 4.66% 
Hong Kong 11.63% 16.74% 0.69 3.55% 4.48% 
Ireland 21.89% 23.75% 0.92 4.92% 6.22% 
Japan -2.96% 18.94% -0.16 4.31% 5.35% 
Netherlands 9.82% 17.05% 0.58 3.65% 4.60% 
Norway 22.19% 24.82% 0.89 5.15% 6.50% 
S. Africa 0.16% 27.96% 0.01 6.24% 7.74% 
Sweden 15.58% 23.91% 0.65 5.07% 6.37% 
Switzerland 5.92% 11.32% 0.52 2.45% 3.08% 
UK 7.14% 11.60% 0.62 2.49% 3.14% 
US -2.01% 11.94% -0.17 2.73% 3.40% 

 

 

Table B14: Stocks, Bonds and SRI Markets Characteristic for 2007 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 7.87% 15.31% 0.51 3.30% 4.15% 
INT Stocks -4.65% 11.88% -0.39 2.77% 3.44% 
AU Bonds -0.13% 0.08% -1.66 0.02% 0.03% 
INT Bonds -18.08% 13.75% -1.31 3.44% 4.20% 
Australia 12.08% 16.41% 0.74 3.47% 4.38% 
Canada 12.01% 15.04% 0.80 3.17% 4.01% 
Denmark 24.39% 17.92% 1.36 3.58% 4.57% 
France -7.80% 17.51% -0.45 4.08% 5.05% 
Germany 13.23% 16.82% 0.79 3.54% 4.48% 
Hong Kong 11.43% 20.59% 0.56 4.41% 5.54% 
Ireland -26.28% 34.85% -0.75 8.20% 10.03% 
Japan -19.21% 13.13% -1.46 3.32% 4.05% 
Netherlands -6.11% 16.18% -0.38 3.76% 4.65% 
Norway 12.08% 24.60% 0.49 5.28% 6.62% 
S. Africa -13.22% 23.62% -0.56 5.53% 6.81% 
Sweden -13.87% 20.24% -0.69 4.80% 5.91% 
Switzerland -14.08% 14.75% -0.96 3.58% 4.40% 
UK -9.65% 14.83% -0.65 3.52% 4.34% 
US -16.79% 14.39% -1.17 3.55% 4.35% 
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Table B15: Stocks, Bonds and SRI Markets Characteristic for 2008 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks -57.86% 29.41% -1.97 7.59% 9.15% 
INT Stocks -30.97% 18.05% -1.72 4.63% 5.62% 
AU Bonds 3.69% 0.20% 18.79 -0.03% -0.01% 
INT Bonds 30.23% 29.91% 1.01 6.12% 7.73% 
Australia -54.50% 34.84% -1.56 8.70% 10.52% 
Canada -21.35% 33.43% -0.64 7.81% 9.58% 
Denmark 1.98% 20.66% 0.10 4.60% 5.73% 
France -36.34% 28.80% -1.26 7.07% 8.61% 
Germany -34.08% 25.51% -1.34 6.32% 7.69% 
Hong Kong -32.07% 29.92% -1.07 7.24% 8.83% 
Ireland -3.04% 54.52% -0.06 11.98% 14.72% 
Japan -30.23% 23.07% -1.31 5.72% 6.97% 
Netherlands -65.88% 37.66% -1.75 9.50% 11.45% 
Norway -70.03% 41.91% -1.67 10.47% 12.61% 
S. Africa -36.46% 58.20% -0.63 13.31% 16.18% 
Sweden -56.79% 39.85% -1.43 9.80% 11.86% 
Switzerland -9.93% 23.46% -0.42 5.43% 6.71% 
UK -47.65% 26.67% -1.79 6.81% 8.24% 
US -25.74% 24.81% -1.04 6.02% 7.36% 

 

 

Table B16: Stocks, Bonds and SRI Markets Characteristic for 2009 

 Returns Volatility Sortino Ratio VaR CVaR 
AU Stocks 25.04% 23.04% 1.09 4.70% 5.97% 
INT Stocks -5.33% 13.16% -0.41 3.07% 3.80% 
AU Bonds -1.86% 0.09% -20.21 0.06% 0.06% 
INT Bonds -31.56% 15.72% -2.01 4.12% 4.99% 
Australia 32.75% 28.09% 1.17 5.68% 7.20% 
Canada 3.77% 21.58% 0.17 4.77% 5.95% 
Denmark -3.15% 26.85% -0.12 6.06% 7.50% 
France -4.37% 24.39% -0.18 5.54% 6.86% 
Germany -10.91% 23.88% -0.46 5.54% 6.84% 
Hong Kong 13.93% 28.26% 0.49 6.06% 7.58% 
Ireland -2.69% 45.34% -0.06 10.04% 12.37% 
Japan -6.17% 21.99% -0.28 5.04% 6.24% 
Netherlands 8.62% 30.01% 0.29 6.53% 8.14% 
Norway 24.15% 29.06% 0.83 6.05% 7.61% 
S. Africa 5.01% 29.24% 0.17 6.43% 8.00% 
Sweden 35.98% 43.51% 0.83 8.98% 11.24% 
Switzerland -9.40% 18.36% -0.51 4.30% 5.31% 
UK -0.40% 22.43% -0.02 5.03% 6.26% 
US -9.10% 17.58% -0.52 4.12% 5.09% 
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