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Abstract 

 
Coming off of the heels of the financial crisis, risk management has garnered a large 
spotlight in recent years, and created a need for research to be conducted into systems 
such as Enterprise Risk Management (ERM) and their effectiveness. For this reason, this 
study has the main and secondary purpose as follows: test the effect of enterprise risk 
management on risk (measured through stock return volatility) for a company within the 
Nordic Market, as well as specifically during the financial crisis, test the effect of 
enterprise risk management on risk (measured through stock return volatility), 
respectively.  
 
Existing literature within the subject of ERM are mainly focused on the U.S. market, or 
on specific industries. Therefore, a knowledge gap exists both within the study of ERM’s 
effect on volatility, as well as ERM’s effect on other markets. To bridge this gap, this 
study focuses on the Nordic Market, comprising the countries of Sweden, Norway, 
Denmark, and Finland.  
 
To accomplish the above objectives, a quantitative study is conducted on companies listed 
on the OMX Nasdaq Nordic List and Oslo Børs. The companies listed on the Nordic 
Market are surveyed for their implementation of an ERM system, with 70 unique 
companies responding (a response rate of roughly 12%). Stock return volatility is utilized 
as a proxy for risk, and is measured over a time period of 20 years, from 1996 to 2017, 
using the GARCH (1,1) model. The results show that the implementation of ERM has the 
desired effect of reducing average stock return volatility, thereby reducing risk for 
companies with such a system. The level of implementation is found to be non-significant 
in terms of benefit to companies, instead the initial implementation of ERM, in any form, 
being the deciding factor. For the secondary purpose, ERM is tested exclusively during 
the time period of 2007-2009 to see if it is effective at reducing volatility during a period 
of large volatility spikes, such as the financial crisis. The results are not significant, 
leading to the conclusion that ERM has no discernable impact on volatility exclusively 
during the financial crisis.  
 
Keywords: Enterprise Risk Management; ERM; Volatility; Risk; Risk Management; 
Nordic Market; Implementation; Financial Crisis; GARCH. 
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1. Introduction & Problematization 
This section introduces the subject of Enterprise Risk Management (ERM), and the 
authors talk about its background in the world of academia. The problem of choosing 
appropriate risk management techniques is discussed and the authors produce their own 
interpretation of how ERM may help alleviate this problem. Within the same vein, the 
authors introduce the purpose of studying this form of risk management, and give the 
study its intended research questions and target audience.  

 
 
From a net profit of 10.8billion (bn) euros to a 1.6bn loss, all within the span of a single 
year (McGee, 2016). These are the stakes that are dealt with in the world of risk 
management. Volkswagen (U.S.) was involved in one of 2015’s biggest scandals when it 
came to light that they had attempted to circumvent the U.S. emission limits (Gray, 2015). 
This type of scandal, the potential impact, and the fallout from mismanagement are all a 
part of risk management.  
 
Risk management has become an increasingly important topic since the 2007-2009 
financial crisis. A recent study by Aebi, Sabato and Schmid (2012) found that financial 
institutions which employed a dedicated Chief Risk Officer (CRO) who reported directly 
to the board, experienced significantly less shock during the crisis (Aebi, Sabato, Schmid, 
2012, p. 3224). This sort of study shows that new risk management techniques need to be 
embraced to protect companies against future risks. Many of these new techniques, 
including the hiring of a dedicated CRO in the company, are bundled together in a 
framework known as Enterprise Risk Management (ERM).  
 
Enterprise Risk Management (ERM) forgoes old “silo based” techniques, where each 
business unit within the company are measured and their risks quantified separately, and 
instead looks at the “big picture” of the entire company, measuring its risk as a unified 
whole. ERM is a holistic risk-based approach that aims to handle risk in an integrated 
manner between risks arisen from different business units (Rizzi, 2010, p.315). This is 
achieved through several company-wide tools such as a dedicated CRO, updates to 
investors through risk profiles in the annual report, and a well-defined risk appetite for 
the company (COSO, 2004, p. 16) 
 
The 2007-2009 financial crisis showed the world that effective risk management is a must 
for the future. During the financial crisis, volatility of the Standard & Poor’s (S&P) 500 
rose 325% from pre-crisis numbers (Manda, 2010, p. 25). Therefore, the introduction of 
risk management tools, which look at the company and quantifies risk based on the entire 
company’s viewpoint, and can create recommendations from this, could be a tool in 
combating future crises. To fully recommend this type of system, however, data 
collection and analysis must be done on their effectiveness. Accurate and market-wide 
data on these forms of systems would benefit companies immensely as they consider 
whether or not to implement such an invasive and far-reaching system.  
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1.1 Problem Background 
When the financial crisis occurred in 2007, it was the start of a debate regarding 
regulations on financial markets. Some researchers argue that the regulation was too 
strict, and affected the U.S. companies in a way that did not protect them but rather 
smothered them. Other researchers argue instead that the reason of the financial crisis was 
due to a lack of regulation (Lam, 2014, p.165). Over the past few years, risk management 
has become an increasing concern for regulators. An example of regulation in the U.S., 
which has been introduced to increase transparency, is the Dodd-Frank Act. Other 
regulations, such as the Sarbanes-Oxley Act 404, have been implemented as a result of 
the increasing concern for risk management by private companies (McShane, Nair & 
Rustambekov, 2011, p.641-642). 
 
In a study conducted by PWC (2009) they found that after the financial crisis, Chief 
Executive Officers (CEOs) in the U.S. increased their focus on risks which had not 
received enough attention before (Lam, 2014, p.165). Some researchers argue that the 
failure of traditional risk management (TRM) in financial institutions is the reason why 
the financial crisis occurred in the first place (McShane, Nair & Rustambekov, 2011, 
p.641).  
 
Risk management has increased in interest the last decade due to the failure in risk 
management of larger corporations (OECD, 2014, p.10). Examples such as Volkswagen 
above show the staggering effects these failures can have. These forms of failures occur, 
mainly, from failure in corporate governance (OECD, 2014, p.10).  
 
Another example of a business scandal occurred when the Danish company, OW Bunker, 
lost approximately $275 million (Levring, 2014). The scandal occurred due to failure in 
risk management together with fraud committed by senior executives within the 
company. The scandal was one of the reason why OW Bunker later went bankrupt 
(Levring, 2014). With a sound risk management system, these scandals could have been 
avoided.   
 
Several frameworks have been developed to guide companies towards an implementation 
of ERM. This has led to an ambiguity regarding how ERM should be implemented due 
to inconsistencies between different ERM frameworks. Differences in definitions and 
differences in observed key elements of ERM have in turn showed to have an impact on 
the trustworthiness of how to measure and evaluate the impact of an ERM implementation 
(Lundqvist, 2014, p.394). 
 
The TRM approach, in contrast to ERM, refers to a company handling risks separately 
within each business unit in a “silo-approach”. Earlier research regarding TRM 
approaches, such as hedging, have shown to be consistent in increasing firm value 
(Sekerchi, 2014, p.392). Previous research on ERM, with a value perspective, have shown 
to give contrary results. Baxter et al. (2013, p.1291) find in their research that an 
implementation of ERM has a positive impact on the firm value while other research 
conducted by Lin et al. (2012, p.20) shows that an ERM system is value-destroying rather 
than value-creating. The contrary results could be explained by the inconsistencies in 
measuring and evaluating ERM systems. Should a company implement ERM or not 
depends, to some extent, on the effect of ERM systems on firm value.        
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The rapid increase in interest in ERM the past years has led to a knowledge gap in the 
existing literature. Reasons why corporations should implement an ERM system have not 
been as fully exploited as it should (Hoyt & Liebenberg, 2011, p. 796). Therefore, it is of 
importance to reduce the existing knowledge gap to be able to evaluate possible benefits 
and drawbacks with the implementation of an ERM system.  
 
 

1.2 Problem Formulation 
The goal of the current study is to investigate the ERM framework in regards to reducing 
risk exposed by companies within the Nordic Market. Therefore, in following this goal, 
a feasible research question was formulated. The research question had to combine the 
three major sections this study is focusing on: the ERM framework, its impact on stock 
return volatility, and the focus on the Nordic Market. 
 
The secondary goal, relates specifically to the financial crisis, and as such limited the time 
span available to the study. The secondary research question was created with the 
financial crisis, and the effect ERM has upon it, in mind.  
 
 

1.3 Research Question 
Main Research Question: 
What effect does ERM have on the stock return volatility of a company established within 
the Nordic Market? 
 
Secondary Research Question: 
Specifically during the financial crisis, what effect does the implementation of ERM have 
on stock return volatility of a company established within the Nordic Market? 
 
 

1.4 Purpose 
The purpose of this research is to fill the current lack of knowledge on volatility measures 
in the Nordic Market in regard to ERM, with the question of whether ERM is effective in 
reducing the risk (measured through stock return volatility) of a specific company. 
Previous research on ERM and its implication on firm value has been done on the Nordic 
Market before (see Sekerchi, 2015), but there is no previous research relating to ERM’s 
impact on stock return volatility (here used as a proxy for risk) on the Nordic Market. 
Previous research on ERM and volatility has, in contrast to the Nordic Market, been done 
on the U.S. market (see Eckles et al., 2011). The above mentioned previous research will 
be the basis for the current study.      
 
Information regarding companies within the Nordic Market which have adopted ERM 
systems can be found within Sekerchi (2015). Their research was done on a pre-financial 
crisis market, and the information within is, as of now, outdated. Similarly, the research 
conducted on volatility measures and ERM was done on the U.S. Market back in 2011, 
focusing entirely on the Insurance industry.  
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The purpose of this study, therefore, is to bridge the gap between the previous research 
done on volatility in the U.S. market, and the research done on ERM in the Nordic Market, 
to find a cohesive picture of the impact of ERM systems on stock return volatility within 
the Nordic Market.  
 
Regarding the financial crisis, a secondary purpose exists for this study. Based on the pre-
financial crisis research conducted by Eckles et al. (2011), a study being done on more 
recent data should include a brief exploration into the potential impact of ERM during the 
financial crisis. As such, the secondary purpose of this study is to test whether the 
implementation of an ERM system has an impact on risk, measured through stock return 
volatility, during the financial crisis.  
 
 

1.5 Target Audience and Contribution 
In line with the proposed purpose, the current study will mostly target future financial 
analysis as well as potential future, and currently active, users of ERM.  
 
Since the purpose behind the utilization of an ERM system is to better identify, 
rationalize, and measure risk within a company, its impact on volatility holds significance 
to its users. As a proxy for risk, stock return volatility will measure the effectiveness of 
the ERM system within the specified parameters of this study. The significance of the 
results will, therefore, be of potential use to companies deliberating the use of an ERM 
system, as well as a justification for those that have already implemented it.  
 
Similarly, the results of this study will be of use to other researchers within the field of 
Risk Management. A study on the effectiveness of ERM systems within the Nordic 
Market can potentially be utilized within other studies on the Nordic Market, as well as 
studies on the effectiveness of ERM in other areas of the world by utilizing the methods 
proposed herein.  
 
Finally, this study combines research on both volatility and ERM in a single location, 
through previous research within both areas. This contributes to the academic world as a 
whole via the critical examination of other bodies of work as well as through the 
aggregation of the aforementioned research into a single study. The scientific community 
can only maintain its integrity, as well as expand, via a constant review and examination 
of each others’ work. Therefore, as the research within this paper critically examines other 
studies, so to do the authors hope that this study will one day be critically examined as 
well, and other research be built upon its foundation. The current study is written from 
the perspective of the company and their top management team in order to give insight of 
ERM and its implication on the stock return volatility.   
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1.6 Delimitations  
In order to maintain the scope and purpose of the research question, delimitations had to 
be made in the interest of time and capabilities. However, if these delimitations are 
discussed, put forth, and kept in mind, they should not hamper the validity of the current 
research. In keeping the purpose and scope in mind, there were several tough 
delimitations which had to be done early on in the research process. 
 
A central delimitation made was focusing on publicly traded companies. There are 
potential biases which may stem from this choice. Firstly, publicly traded companies may 
not accurately portray the markets which are being focused on. The companies listed on 
OMX Nasdaq and Oslo Børs only represent a portion of those active within the Nordic 
region. However, these publicly traded companies do have a greater amount of 
information regarding their financials compared to private companies. Secondly, a 
relatively small number of the public companies are entirely based within the Nordic 
region, but instead conduct business in other areas of the world as well. Due to the 
potential for non-response, it was deemed necessary to retain all companies on the OMX 
Nasdaq list and Oslo Børs which pertain to the countries of interest.    
 
This leads to another delimitation: the countries of interest. Research is only being done 
on the Nordic market, encapsulating Sweden, Norway, Denmark and Finland. Iceland 
was chosen to be removed from the overall study as they had relatively few companies 
listed on OMX Nasdaq and therefore would not give an accurate picture of the Icelandic 
market. The OMX Nasdaq list was chosen due to it being the largest collection of publicly 
traded companies in the region, with the Oslo Børs added for a larger selection of 
Norwegian companies. Other potential listings of the Nordic Market have been excluded.   
 
Focusing the research on the Nordic region provides a unique perspective on ERM 
research, as so far most of it has been conducted on the U.S. market. This focus was also 
time oriented, as finding contact information on even larger lists would prove too time 
consuming for the period provided.  
 
Shifting focus to ERM, this concept has numerous benefits and drawbacks, too many to 
fully encapsulate within any one study. Therefore, limiting the research to its impact on 
stock return volatility, here being used as a proxy for its impact on reducing risk, creates 
a more focused approach to studying the ERM framework. As is discussed in the ERM 
section (2.3), ERM has the potential to give new insights regarding the interaction 
between different risks that occurs between different business units, risks that the 
company otherwise would miss without implementing ERM (Meulbroek, 2002, p.56). In 
an ideal situation, as many of the potential benefits and drawbacks as possible would be 
studied in-depth for each company selected. However, as a large enough population size 
is required, this in-depth focus on each company would prove ineffective for the scope of 
the study. As such, its impact on risk, here substituted by volatility, was chosen as a wide-
reaching enough trade-off between depth and quantity.  
 
Volatility, similarly, encapsulates several different time frames and ways to measure. To 
summarize, the specific type of volatility chosen is stock return, and the model chosen is 
that of GARCH (1,1) without utilizing estimation of future volatility, instead focusing on 
its regressive aspects. The volatility chosen was due to the ease of access to data, and the 
model was due to the potential for missing observations and its rolling time frame, 
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creating an ideal panel-style data analysis. More in-depth discussion on the type of 
volatility chosen, as well as the GARCH (1,1) model, can be found in section 2.1.  
 
The choice of public companies, area, the focus on ERM’s effect on risk, and the use of 
GARCH (1,1) could potentially limit the generalizability of the study, as it zooms in on 
a specific types of data, in this case stock return and the GARCH (1,1) volatility analysis. 
However, as GARCH (1,1) is a proven time-series model, and stock return volatility is 
deemed significant to the study of risk (see French, Scwert & Strambaugh, 1987) these 
choices are deemed appropriate to the chosen study.  
 
In regards to the model and time frame, this proved to be a relatively difficult choice. 
When reviewing the answers provided by each company, the earliest implemented ERM 
system was found to be in 1996. This was decided to be the earliest cut-off date, and as 
such data was taken from April of 1996 until the 15th of April, 2017, on a yearly basis, 
creating a maximum of 20 data points for each company. As many of the companies had 
not yet been established, or had not yet gone public, as of that date, they would not have 
data points reaching all the way back to 1996. This was deemed another strength for the 
GARCH (1,1) model, as it is usable even with missing observations in the data (Stata, 
n.d.c, p.32).  
 
The choice of time period, as well as being yearly-based, is another limiting factor. It 
would be preferable to have monthly or even daily returns, which would give 252 and 
7670 data points, respectively, per company active since 1996. However, this would 
require asking each company for specific dates of ERM implementation, something 
which would increase the specificity of the survey and therefore potentially increase the 
non-response. Due to this limiting factor, monthly and/or daily returns was deemed 
excessive, and would only further complicate data analysis as many of the secondary 
variables used in the Data Analysis section (section 6) are only provided yearly through 
EIKON. Therefore, the authors decided that limiting everything to a yearly selection gives 
an adequate trade-off between ease-of-use and reliability of data.  
 
Finally, the choice of utilizing surveys for data collection must be examined. Surveys are 
a polarizing subject in the world of academia, with many opponents. A study conducted 
in 2009 on the Swedish market, one of four markets chosen for the current study, found 
that non-response and incorrect answers contributed substantially to bias within a study 
(Sjöström, Holst & Lind, 2009, p. 244). This is an issue the authors are well aware of. If 
possible, any other form of data collection would have been utilized. However, since no 
form of database on ERM currently exists, and searching for keywords and phrases online 
in order to determine if a company has ERM or not brings with it its own problems 
(Sekerchi, 2015, p.393), surveys were chosen as a more appropriate form of measurement 
for the study.  
 
In order to limit both non-response as well as incorrect response, the survey was forced 
to be short and brief, as well as easy to understand (Denscombe, 2016, p.51). This means 
that potential questions which could have lent more clarity into ERM were not possible 
to add as this would have increased the complexity and non-response rate.  
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2. Theoretical Review 
This section will go through the main theories and concepts which will be utilized and 
discussed throughout the study. They are split into sections for ease of viewing and in 
order to reference later on. Each theory is introduced and discussed with relevance to 
the topic at hand before being reviewed in its efficacy and contextual relevance. A short 
summary on these, as well as other theories and concepts introduced in section 3, 
Previous Research, is located on page 30.  

 
 

2.1 Volatility 
One of the fundamental sections of this study is the idea of volatility. Volatility is a 
complex subject, with several types of volatility measures available with differing driving 
forces behind depending on the angle of study. This section will focus on creating a basic 
understanding of what volatility is, how it operates, what drives it, and which parts of 
volatility the study will focus on.  
 
The most basic understanding of volatility comes down to this; the standard deviation on 
stock returns (Schwert, 1989, p. 1117). In other words, the deviations of stock return on 
any given day from the average mean. Andersen boiled this down to “an empirical 
measure of daily return variability” (Andersen, Bollerslev, Diebold, & Labys, 2003, p. 
581). The measure of daily return variability, when summed together over a given time 
period, gives the volatility of any given stock. There are several different equations used 
for this form of calculation, introducing different variables and ways to handle time series, 
such as Engle’s ARCH model (Engle, 1982, p. 988) or Bollerslev’s GARCH model 
(Bollerslev, 1986, p. 390). As a starting point, however, the most basic form of volatility 
calculation stems from historical time series data, such as is used by Schwert (Schwert, 
1989, p. 1117): 
 

    σt
2	=	 rit

2Nt
i=1     Equation 1 - Volatility 

𝑁# are the number of daily returns, rit
2  are the daily returns for a specific company i, and t 

is the month.   
 
This form of volatility is referred to as stock return volatility. Stock return volatility has 
several different driving forces behind its measurement, depending on the angle of a 
study. For example, since volatility is based on the return of a stock, which in turn is 
based on public opinion of said stock, some argue that news and reports from companies 
are large driving forces behind volatility (Engle & Ng, 1993, p. 1750). This could be 
distinctly important for the study of ERM’s effects on volatility, as one of the major 
components of ERM is annualized risk reports to investors (Lundqvist, 2014, p.395). 
 
However, others argue that the overall market variability is a key factor in a company’s 
stock return volatility. The reasoning is that volatility of the market influences the 
volatility of the individual stocks within the market (Adrian & Rosenberg, 2008, p. 2997). 
This is another component which can be influenced by ERM, as a fully implemented 
ERM system helps identify major risks both on a macro- and micro-level to the company 
(Nocco & Stultz, 2006, p.10), which in turn can help minimize the impact of market 
volatility on a company’s stock. 
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Volatility, regardless of angle of study, is often used as a proxy for a financial 
instruments’ risk. Since risk itself is difficult to empirically study, the movement of the 
instrument over daily returns is used instead. In a seminal paper by French et al., Expected 
stock Returns and Volatility, a connection between “market risk premium” and “the 
predictable volatility of stock returns,” is made (French, Scwert, & Strambaugh, 1987). 
French et al. study the expected risk premium on common stocks and find a positive 
statistical relationship with said stock’s predictable volatility (French et al, 1987, p. 27). 
French et al.’s results build the foundation upon which other researchers are able to utilize 
stock return volatility as a proxy for risk.  
 
Looking at the methods and statistical analysis conducted by French et al., further study 
into volatility and stock return by the authors naturally led to the ARCH and GARCH 
model. These models modify the way data with historic time series are viewed. They 
allow for series with non-constant conditional variance to be analysed by putting it as a 
function of past errors (Bollerslev, 1986, p. 309). This form of function was first 
introduced by Engle (1982) as the ARCH model and later expanded by Bollerslev (1986) 
into the Generalized ARCH, or GARCH, model. The usefulness of the GARCH model is 
evident by its way of handling missing observations in data. This can become immensely 
complicated with more variables baked in, but the most basic form of GARCH (p, q) is 
the GARCH (1,1) model which can be given by the equation (Hull, 2015, p. 214): 
 
        σn

2 	=	ω	+	αµn-1
2 	+	βσn-1

2         Equation 2 – GARCH (1,1) 
  
Here, ω, α, and β are the weights given to VL, µn-1

2 , and σn-1
2  respectively, and:  

 
   	 α	+ 	β	<	1    Equation 3 - GARCH Weights 

 
In equation 2, the (1, 1) comes from the fact that 𝜎%& is derived from the most recent data 
observations of µ2 and the estimate of the variance rate (Hull, 2015, p. 214). The purpose 
of the weights in equation 2 are to show the impact each variable has upon the GARCH 
model, and as such must be less than 1, as shown in equation 3.  
 
  
This study will utilize the GARCH (1,1) model to calculate volatility on a series of data 
which are not uniform in their time series. This will be further discussed in the 
methodology section (section 5). The GARCH model will be utilized through Stata as a 
time series regression analysis.  
 
To show the impact the chosen independent variables have upon the volatility of the 
model, the independent variables will be added behind the GARCH (1,1) model (Hull, 
2015, p. 215):  

σn
2 	=	ω	+	αµn-1

2 	+	βσn-1
2 	+	 δkXkit

k

k=1

 

Equation 4 - GARCH (1,1) + Variables 
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Equation 4 shows the expanded form of GARCH (1,1). This equation includes the 
independent variables added after the initial GARCH (1, 1) variables. This is the form of 
equation which will be utilized in Stata with the independent variables chosen in section 
5.2.  
 
Since time has an impact on such regression models, a brief discussion must also be made 
on the long-term cyclical nature of economies. In the book, Business Cycle Theory (Lutz 
G. Arnold, 2002, p. 5) the model of a conventional business cycle is given as a stochastic 
second-order difference series equation. This series shows that the business cycle is both 
a time-series as well as a wave function, which creates variability. Over time, economies 
go up and down based on factors such as demand, consumer confidence, or policy, and 
experience periods of highs and lows (troughs and peaks) (Blanchard, Amighini, & 
Giavazzi, 2010 p. 183). The Business Cycle influences the returns companies can expect 
from stocks, and in turn, the overall volatility. Therefore, the idea of time and long-term 
variability must be considered when modelling these variables.  
 

2.1.1 Cash Flow Volatility 
Volatility may, however, be studied on several different aspects of a company. There are 
two major forms which are important to the study of risk; cash flow volatility, and stock 
return volatility. In an ideal world, both would be utilized as they focus on differing 
aspects of a company. However, due to time constraints and difficulty in attaining certain 
information, only one could ultimately be utilized. 
 
Cash flow volatility is the variance in cash flow over a given period, sometimes scaled 
by assets (Jayaraman, 2008, p. 3). Cash flow volatility is believed to be of great 
importance to future financial decisions for companies (Dudley & James, 2015, p. 1). 
Since stock return volatility, inherently, is affected by movement in the global market, 
cash flow volatility could potentially offset this discrepancy. Cash flow volatility and 
earnings volatility are only reported quarterly, while stock return data is given on a daily 
and yearly basis (Eckles et al., 2014, p.252). However, if cash flow volatility would be 
used, as per the definition, a company’s cash flow statements would have to be reviewed. 
This would require a large time investment to review the statements of each company for 
this study. Therefore, due to the purpose of the study and the overall effectiveness of stock 
return volatility, cash flow volatility has been excluded.  
 

2.1.2 Dissention to Volatility Measures  
Volatility in general has many other practical uses. A hotly discussed, and often debated, 
topic is whether volatility is an effective measure of an instrument’s future performance. 
Papers such as The Relation Between Implied and Realized Volatility (Christensen & 
Prabhala, 1998) as well as Torben G. Andersen & Tim Bollerslev’s study (Andersen & 
Bollerslev, 1998) argue for the practical uses of forecasting volatility in stock returns. 
However, recently, studies are arguing against the use of volatility in order to predict and 
forecast future risk of instruments. Papers such as Stock Returns and Volatility (Baillie & 
DeGannaro, R. P., 2009) argue that, with modelling tools such as GARCH, one can find, 
at best, a weak relationship between volatility and mean returns.  
 
Further studies have also found a general trend in increasing volatility over time. In the 
article An Empirical Exploration of Idiosyncratic Risk, Campbell et al. study firm-level 
volatility between 1962 and 1997 and find a positive increase in overall volatility relative 



	 10	

to market volatility (Campbell, Lettau, Malkiel, & Xu, 2001). This link shows that time, 
as discussed earlier, adds volatility, on average, to any empirical study. As was discussed 
with the GARCH model and the business cycle, the time variable is important when 
considering a company’s volatility.  
 
For the purposes of this paper, and since no future predictions will be made, the argument 
goes that volatility is an appropriate measure of risk. Historical data, provided variables 
such as inflation and time are considered, should provide accurate data for the use of 
comparison within this research. While this study will utilize the GARCH model, it will 
be to analyse a series of data with differentiating time periods, not to predict future 
volatility. The regression analysis done through GARCH (1,1) should be accurate for the 
scope of the current study. The model also provides accurate measurement when 
accounting for time, allowing gaps in observations and differing time periods. For further 
description on this aspect of GARCH, see section 5.5 in the Practical Methodology.  
 
 

2.2 Types of Business Risk 
A rational discussion on risk management and its effect on volatility must include an 
explanation on the different types of risks business face, and which are central to the 
theories at hand. Therefore, this subsection will discuss, in brief, the different types of 
business risk, and how they do or do not relate to risk management. 
 
There are two larger categories of risk a company faces: systematic and unsystematic risk 
(Hull, 2015, p. 13). Systematic risk refers to risk which affects the entire company, and 
all its dealings, all at once. This type of risk is not diversifiable, and in general is studied 
in the form of market risk (Baker & Filbeck, 2015, p. 1). Unsystematic risk, however, is 
diversifiable, and comes in the form of regulatory risk, operational risk, strategic risk, and 
financial risk (Sadgrove, 2015, p. 10).  
 

2.2.1 Systematic Risk 
This study is mainly interested in the way risk management affects a company. As this is 
the case, the major form of risk dealt with by ERM systems is that of market risk. There 
are a few different ways to quantify and explain the variables affecting market risk, but it 
boils down to the definition given by NASDAQ (2014): “market risk arises from the 
fluctuating prices of investments as they are traded in the global markets.” This definition 
means that the movement and changes in the global marketplace affects the value of a 
company and its investments. This type of risk is not diversifiable, but can be combated 
through intricate hedging to balance out (Hull, 2015, p. 188).  
 
Since systematic risk “systematically” affects the entire business operation, it is of vital 
importance to have up-to-date information on, as well as to understand, how it can be 
combated. To this end, risk management attempts to limit the effects of systematic risk 
via the identification of a risk appetite and through the identification of future potential 
adverse events (Hull, 2015, p. 563). This allows the company to understand not only its 
own leeway in terms of risky business opportunities, but also potential outcomes which 
may arise in the future.  
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Since market risk has such an impact on a company it is the main type of risk this study 
will focus on. When utilizing stock returns, as will be done in the Practical Methodology 
and Data Analysis sections (6 and 7 respectively), the reference to “risk” in those cases 
will refer to market risk. Other types of risks will be mentioned by name if and when they 
are discussed.  
 

2.2.2 Unsystematic Risk 
The second form of risk is unsystematic, which are the other types of risk a company can 
face, and which are diversifiable. Examples, as stated above, are; regulatory risk, 
operational risk, strategic risk, and financial risk (Sadgrove, 2015, p. 10). While these 
risks are important to govern within a company, and failure to do so may lead to dire 
consequences, they are not as easy to quantify as an outsider to the company, and are 
diversifiable within the company itself. Proper risk management techniques would 
alleviate some of these risks. Regulatory risk, for example, is mandatory to manage to 
stay within the law, especially for financial institutions (Hull, 2015, p. 325).  
 
A key component of the COSO Integrated ERM Framework includes that of board 
involvement, either through the hiring of a new Chief Risk Officer (CRO), or via an 
existing member of the board taking on these responsibilities (COSO, 2004). The example 
given in this study’s introduction shows the quantified benefit of a CRO, especially 
working in tandem with a board (Aebi et al., 2012, p. 3224). The appointment of a CRO 
also helps shows commitment to risk regulation and management to a company’s 
investors. Another key component of ERM is being embedded in a company’s strategy, 
which automatically includes strategic risk (Hull, 2015, p. 563). Lastly, ERM also 
includes the achievement of an entity’s objectives (COSO, 2004). Obtaining one’s 
objectives inherently covers strategic risk, and includes the proper management of 
internal processes, which is an aspect of operational risk (Miller, 2011, p. 455).  
 
While ERM systems do help alleviate unsystematic risk, the mentioned aspects of ERM 
are not easily quantifiable from an outsider’s perspective. Being able to state whether a 
company has increased or decreased their management of operational risk would both be 
time consuming as well as potentially trade secrets for the company. Therefore, these 
aspects of ERM will not be measured in this study. They are instead seen as positive by-
products of the successful implementation of an ERM system.  
  
 
 
 
 
 
 
 
 
 
 
 



	 12	

2.3 Risk Management 
As has been stated previously, this paper’s main focus is that of ERM and its impact on 
volatility. ERM falls squarely under the purview of risk management, and as such requires 
a brief introduction into risk management in order to understand. 
 

2.3.1 Risk Management Development  
One of the first papers on modern risk management appeared in 1956 in The Journal of 
Risk and Insurance. Theories regarding modern risk management have since then been 
developed extensively and have its origin from the insurance industry (Crockford, 1982, 
p.172). Insurance has been used frequently in order to protect individuals from accidents 
in society, such as fire, natural disasters etc. Due to the rising costs associated with 
insurance protection in the mid-1950s, several pure risk management approaches were 
developed (Dionne, 2013, p.1). 
 
Risk management activities related to derivatives received attention in the 1970s in order 
to protect from insurable and uninsurable risks. Development of risk management 
continued in the 1990s when risk management approaches with an integrated perspective 
were introduced and positions in companies related to risk management were created, 
such as a CRO (Dionne, 2013, p.1).  
 

2.3.2 Modern Portfolio Theory 
The risk return trade-off concept was mentioned for the first time in Markowitz’s modern 
portfolio theory (MPT) (1952). The risk return trade-off is a concept that states what 
combinations of different assets within a portfolio an investor should invest, in order to 
yield the maximum return given a specific amount of risk. Furthermore, MPT states that 
two different portfolios of stocks with the same risk (measured through stock return 
variance) will be exposed to less risk if they are combined into one portfolio than if they 
are seen as two segregated portfolios (Markowitz, 1952, p.89). ERM is based upon the 
idea of MPT and expands the view to a business perspective. A company faces portfolios 
of risks in form of both systematic and unsystematic shapes, where the unsystematic risk 
can be diversified away whereas systematic risks cannot be diversified away. Some of the 
portfolio of risks that companies face can be diversified away with help of an 
implementation of ERM (Beasley, Pagach & Warr, 2008, p.311).  
 
According to MPT, an implementation of ERM that requires an extensive amount of 
costly resources would reduce the value for the investor. The investor would then be able 
to diversify away the unsystematic risk in a less costly manner than the company would 
do with implementation of an ERM program, which is an argument why ERM could 
reduce shareholder value rather than increase value (Beasley, Pagach & Warr, 2008, 
p.311).     
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2.3.3 Risk Management Process 
Definition of risk can be formulated as internal or external uncertainties in the 
surrounding environment of a company. Andersen and Terp (2006) define risk 
management as the process of managing risk in a way that reduce, avoid, and control pure 
risks. Pure risks are risks that do not have any potential for gain and can be viewed as 
accidental risks, such as fire and security risks. (Andersen & Terp, 2006, p.31). In the 
current study, risk management is defined according to the definition of Andersen and 
Terp.         
 
Risk management aims to support companies in handling risks and uncertainties that 
occur in most economic activities in a company and should be part of the company’s 
strategy to obtain the company’s objective. It is the board of director’s responsibility to 
align the risk process within the strategy-setting (Dionne, 2013, p.8). Different risk 
management approaches such as TRM and ERM are both based upon the same risk 
management process, see figure 1 below. This General Risk Management Process, the 
building blocks of both TRM and the ERM framework, can take different shapes, such as 
different number of steps and difference in the contents of each step, but the process still 
has the same principles (Emblesvåg, 2011, p.7). 
 

Figure 1 - General Risk Management Process  
Based on Berg (2010) 

 
The risk management process in the current study will be seen as a six-step process 
(Figure 1). The first step is to identify in what context the company operates in and 
identify the risk environment of the company. This is often done through an 
environmental analysis, for example, SWOT-analysis (analysis of; strengths, weaknesses, 
opportunities, and threats) (Berg, 2010, p.83). The purpose of analyzing the environment 
of the company is to detect new risks that might face the company in the future due to 
changing environment (Hill & Dinsdale, 2001, p.8). A SWOT-analysis should therefore 
be done frequently. The environmental analysis also sets the basis for the chosen risk 
criteria (Berg, 2010, p.83). The risk criteria chosen will then be compared to the estimated 
amount of risk done in the risk analysis part of the risk management process (Federation 
of European Risk Management Associations, 2003, p.10), described later in this section.  
 
The identification step, which is the second step of the risk management process, involves 
an evaluation of the risk exposed to the company in the surrounding environment. The 
company must consider what has happened in the past and what might happen in the 
future to decide what risk exposures might (Hallikas et al., 2004, p.52). In order to identify 
risk exposure in the surrounding environment, there is a need for deep understanding of 
the company, its objectives, and its environment (Federation of European Risk 
Management Associations, 2003, p.10).  
 
Risk analysis is the part of the process where the company identify the probability that 
the identified risk will occur, the consequences if the risk occurs, and where the risk might 
occur within the company if there is a shortage of internal controls (Berg, 2010, p.85). 
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The risk analysis part often results in a risk profile. The risk profile supports the company 
in prioritizing the most important risks and are the basis for what risks should be managed 
first (Federation of European Risk Management Associations, 2003, p.9).  
 
In the risk assessment step, the manager of the company must consider if the amount of 
risk exposed by the company is within their risk appetite or not, defined by the risk criteria 
decided in the first step of the risk management process. The company should not 
intervene if the risk exposed by the company is within their risk appetite. If the risk is 
greater than the risk appetite, treatment and management of the risk should be considered 
per Berg (2010, p.86).  
 
If the risk assessment step shows significant risk exposure to the company, steps should 
be taken to remedy and decrease the risk. The risk exposure can be treated by avoiding, 
reducing, transferring, or accepting the risk (Andersen & Terp, 2006, p.37). 
 
The last step in the risk management process includes risk monitoring. Risk monitoring 
involves changes of existing risk management processes to obtain sound risk management 
in the rapidly changing internal and external environment of the company (Andersen & 
Terp, 2006, p.44). To obtain effective risk management, the process should be reviewed 
continuously in order to ensure that risks within the company are identified and assessed 
in a proper way (Federation of European Risk Management Associations, 2003, p.14).  
 

2.3.4 Traditional Risk Management  
Two well-known TRM activities, used to manage and handle risks at corporate level, are; 
hedging and purchase of insurance (Hoyt & Liebenberg, 2011, p.796). The purpose for 
an individual buying insurance is mainly driven from the investor’s risk aversion and their 
need to reduce their risk exposure. In contrast to companies, a corporate insurance 
purchase would reduce the unsystematic risk exposed by the company, but the 
shareholder would be able to diversify away the unsystematic risk on their own. A 
company purchasing insurance would thereby reduce stockholder value (Mayers & 
Smith, 1982, p.281). In research conducted by Mayers and Smith (1982), the authors find 
evidence that nonpublic companies do have the same incentives as individuals when 
purchasing insurance. Publicly listed companies, on the other hand, do not have the same 
incentives. This is explained by stockholder’s access to the capital market for public 
companies (Mayers & Smith, 1982, p.293). The reason for publicly listed companies to 
purchase insurance is mainly driven from reasons such as; reduced tax-liability, and less 
regulatory constraint on the company (Mayers & Smith, 1982, p.293). 
 
Another way to manage risks, in accordance with a TRM approach, would be to hedge 
different risk exposures to the company. According to Smith and Stulz (1985), a company 
might engage in hedging to reduce bankruptcy costs (Smith & Stulz, 1985, p.396). As 
mentioned in section 2.2, shareholders can diversify the unsystematic risk exposed by the 
company in a less costly manner than companies themselves. Hedging of unsystematic 
risks by the company would thereby create an incentive conflict between shareholders 
and the management team of the company. However, if the unsystematic risk would 
impose costs on the company, in cases such as financial distress, than the hedging strategy 
of the firm would be beneficial for the shareholders (Campbell & Kracaw, 1987, p.315).                   
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In the TRM approach, each separate risk that occurs within each business unit are 
managed individually, see figure below. Each business unit leader is given 
responsibilities in order to manage risks separately and in seclusion from risks occurred 
in other business units (Beasley & Frigo, 2010, p.33). A Chief Technology Officer (CTO), 
might for example be responsible for managing and evaluating risks occurred within the 
IT business unit (Beasley, 2016, p.1). The risk management process, described above, are 
silo-based in the TRM approach. According to McShane, Nair & Rustambekov (2011) 
risks that TRM focus on is “pure” risks. Pure risks are accidental in nature and the 
company cannot gain from these risks, such as risk of a fire or natural disasters (McShane, 
Nair & Rustambekov, 2011, p.644). TRM also manages financial risks, due to the fact 
that both pure risks and financial risks are risks that can be transferred away with 
insurance (Cican, 2014, p.281).  
 
 
 
 
 
 
 
 
 

Figure 2 - Silo-Based Risk Management Approach 
 

There exist several limitations regarding TRM that could have a negative impact on the 
company. One of the limitations with the TRM approach is the proven inefficiencies it 
has in managing risks. The inefficiency occurs due to the problem of segmenting and 
handling risks separately by each business unit, according to Lam (2014, p.64), instead 
of managing risks in an integrated way throughout the company. Management of risks 
individually within each separate business unit increases the probability of engaging in 
duplicated risk management activities for different business units, which would be 
costlier than engaging in one risk management activity throughout the company. 
 
Another limitation of TRM relates to the fact that each business unit might not possess 
enough information regarding how different risk management activities might affect risks 
in other business units within the company (Beasley & Frigo, 2010, p.33). Companies 
might face risks that do not belong to any specific business units. Retail companies, for 
example, might fail to observe changes in demography of the customers on the market. 
Due to the fact that no business unit leader will recognize this risk, it will not be seen until 
an extreme risk event occurs (Beasley, 2016, p.2). One of the main limitations to TRM is 
related to the interdependency between different risks. TRM fails to take the 
interdependency into account, which increases the probability of failure (Beasley, 2016, 
p.2). A business unit leader, such as a CTO, might face a certain risk within their business 
unit that they have to mitigate in order to reduce their risk exposure. Due to the silo-based 
approach, there is a lack of deeper understanding of different risks and their interaction 
with each other. A mitigation activity might therefore trigger other risks in other business 
units (Beasley, 2016, p.2).   
 

2.3.5 Enterprise Risk Management  
ERM is a concept based upon the development of TRM (Cican, 2014, p.282). One of the 
main differences between ERM and TRM is derived from types of risks mitigated. ERM 
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tends to have more focus on strategic and operational risks instead of financial risk as 
with TRM (Cican, 2014, p.281). The objective of an ERM framework is to clarify all risk-
related operations involved at different levels within a company (Moeller, 2014, p.220). 
ERM is a strategic concept that aims to merge strategic planning, capital management, 
and governance together in a company. The purpose of ERM is to consider interactions 
between risks that exist between different business units that TRM excludes (Rizzi, 2010, 
p.303). Increased attention to ERM has led to several different frameworks that aims to 
guide executives through the implementation of ERM. One of the most known 
frameworks is the COSO Integrated ERM Framework (Lundqvist, 2014, p.395), which 
will be discussed later in this chapter. The CEO and the board of directors are responsible 
for formulation of the risk policy for the company and the implementation of ERM 
(Dickinson, 2001, p.364), in contrast to TRM where each business unit is supposed to 
formulate their own risk policies.        
 
In contrast to TRM, ERM implementation has a tendency to be costly in terms of both 
human resources and capital. If the company does not have an individual responsible for 
managing the overall risk, such as a CRO, the company has to bring in consultants. 
Consultants that could help the company with the start of the implementation process and 
the design of their ERM. Due to the fact that ERM is a strategic concept, the top 
management team has a strong influence on the implementation of ERM. If the top 
management team do not support the ERM implementation, the implementation could be 
unsuccessful and inefficient (Bowling & Riegler, 2005, p.23), which could reduce the 
value for the shareholder. 
 
Some of the reasons why ERM has grown in importance are the increased requirement of 
transparency for companies regarding risk disclosures, and stricter reporting regarding 
company financials (Dafikpaku, 2011, p.2). Information provided in the annual reports 
regarding risks and risk management, are rarely enough for investors in order to make 
their own evaluations of the risk that the company might be exposed to in the future. The 
risk disclosure by the company thereby affects how an investor divides its portfolio of 
stocks (Linsley & Shrives, 2000, p.115). The way a company manages and evaluates risks 
are often a nontransparent activity from the perspective of an investor, according to 
Makarova (2015, p.37).  
 
Companies face different benefits of ERM implementation depending on the 
characteristics of the company. A company with a great amount of cash available is faced 
with less probability to face financial distress and thus do not benefit from engaging in 
ERM to the same extent as a company with less amount of cash available (Beasley, 
Pagach & Warr, 2008, p.327). In comparison to the TRM approach, ERM gives the 
benefit of treating different risks throughout different business units in an integrated 
manner.  
 

2.3.6 COSO Integrated Enterprise Risk Management Framework 
In 2002, the US Government introduced the Sarbanes-Oxley Act 404 (SOx Section 404). 
This regulation requires that all publicly traded companies in the U.S. have existing 
internal controls and procedures in order to evaluate and maintain internal controls in an 
effective manner (SEC, 2002). To define the concept of Internal control, several 
accounting and finance organizations formed the group Committee of Sponsoring 
Organizations (COSO). The COSO Internal Control – Integrated Framework was 
developed to give companies the tools needed to implement an efficient and effective 
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internal control system when establishing business processes. An internal control system 
exists as a framework in order to prevent a business from failure and aims to support the 
company’s objective to reduce risks and create value for the company (Moeller, 2014, 
p.2).   
 
Executives in a company are responsible for the financial reporting and are thereby liable 
for deficiencies in financial reports. After the new regulation of stricter internal controls, 
executives have increased attention to the new COSO Integrated ERM Framework 
(Bowling & Rieger, 2005, p.29). The framework was released in 2004 in order to improve 
risk management processes, reduce compliance costs, and to increase value for the 
shareholders. The framework is based on the original COSO Internal Control - Integrated 
Framework (Moeller, 2014, p.217). The difference is that the original COSO Internal 
Control framework is focused on the internal control, while the new revised framework 
has a wider perspective, including a risk management perspective (COSO, 2004, p.110). 
The Committee of Sponsoring Organizations of the Treadway Commission (COSO) 
define ERM as:  
 

“Enterprise risk management is a process, effected by an entity’s board of 
directors, management and other personnel, applied in strategy setting and 
across the enterprise, designed to identify potential events that may affect 
the entity, and manage risk to be within its risk appetite, to provide 
reasonable assurance regarding the achievement of entity objectives.” 
(COSO, 2004, p.16) 
 

Entities face the problem of making decision based on the tradeoff between the amount 
of risk taken and the return given by said risk. There are two problems arising from the 
tradeoff decision. The first problem concerns the definition of risk, which has in the past 
been defined in different ways and not in a consistent manner (Moeller, 2014, p.218). The 
second problem relates to risks arising from different operations. Risks occurred in 
different business units have in the past been viewed separately and managed with a silo 
based approach. This means that there is no interaction between different business units 
and their different risk management operations. In the new COSO Integrated ERM 
Framework, the viewpoint is different. It recognizes total risk faced by the whole 
company and considers risk in a more consistent manner (Moeller, 2014, p.219). The 
framework of COSO acts as a guidance that aims to support companies in their decision 
making regarding the tradeoff between how much risk should be taken contra the return 
given by said risk (Moeller, 2014, p.220).  
 
The COSO Integrated ERM Framework can be seen as a three-dimensional cube with 
four main objectives to attain; operations, reporting, strategic, and compliance. The 
purpose of the objective, operations, for the company, is to make sure they use their 
resources in the most efficient and effective way. The reporting objective exist as a 
guidance in order to increase the reliability of companies reporting to their stakeholders. 
The strategic part of the four objectives exists in order to give guidance for the company 
to set goals that are correct for the purpose of their strategic activity. The last objective to 
attain is compliance, and act as a guidance for the company to ensure that existing 
regulations and laws are followed (COSO, 2004, p.3). The cube also consists of eight 
horizontal rows that identifies what must be done to attain the four objectives; Strategic, 
Operations, Reporting, and Compliance (Bowling & Rieger, 2005, p.31). The eight 
components in the COSO Integrated ERM Framework are based upon the risk 
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management process described in Figure 1 – General Risk Management Process in 
section 2.3.3.   
 
The last part of the cube consists of the enterprises’ different levels. This depends on the 
size of the company. Different levels within a company can be divided as; entity level, 
division level, business unit level and subsidiary level (Bowling & Rieger, 2005, p.31). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 - COSO's Integrated ERM Framework   
(COSO, 2004, p.13) 
 
 

2.3.7 The ERM Concept 
ERM is a difficult concept to understand, and includes different forms which ERM may 
take. Therefore, a figure has been created to simplify the conceptual understanding of 
ERM and what it entails. This figure is of the authors’ own creation, and the nomenclature 
within shall be referred to throughout the study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4 - ERM Concept 

 
The figure above displays the hierarchy by which ERM, and its terminology, is ordered. 
ERM, at its widest, is a concept. This concept refers to all currently active companies 
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utilizing ERM, as well as the conducted research within academia. Within this concept, 
however, ERM exists in two distinct forms; as a framework, and as a system. As a 
framework, ERM is a set of guidelines and processes which companies tailor and 
implement depending on their individual need and situation. These include the updated 
frameworks presented by larger organizations such as COSO (see previous section). This 
framework is more of a guideline, outlining the required risk management to be 
implemented as a basis for this holistic approach.  
 
Once ERM has been successfully implemented, however, it exists as a system. This 
system functions as a day-to-day utilization of the created framework, and looks different 
depending on the company which implemented it. Larger, more complex companies will 
require deeper and more ingrained systems to fully utilize the ERM framework. Smaller 
companies may only need to implement one or two management activities to benefit from 
what ERM can offer.  
 
Therefore, throughout the current study, ERM may be referred to in three distinct ways. 
When referred to as a concept, ERM incorporates all types of frameworks, implemented 
systems, as well as academic research conducted within the ERM topic. The concept of 
ERM is wide and far reaching, encompassing all that is currently known on the topic. 
When referred to as a framework, ERM is specifically targeting either a known 
framework such as COSO, or a custom-made framework created by other companies. 
Finally, when referred to as a system, ERM has already been implemented into a company 
and is working to provide holistic information for a company on a day-to-day basis.  
 

2.3.8 Effectiveness of ERM 
One of the key factors affecting the effectiveness of an implemented risk management 
system, according to Beyhaghi and Hawley (2013), is how the risk management system 
deals with risk identification, risk evaluation, and management of risks (Beyhaghi & 
Hawley, 2013, p.19). Currently, there is a gap in previous research regarding different 
ERM practices and their effectiveness in reducing risks. This has implications for 
companies implementing ERM, as they have little guidance in how ERM implementation 
should be developed, and their ultimate effectiveness (Paape & Speklé, 2012, p.548).  
 
In order to achieve effective ERM, according to COSO’s Integrated ERM Framework, 
all eight of the components in the Framework have to exist and function properly (Figure 
3). The framework of COSO is one of several frameworks (CAS, RIMS, custom, etc.) 
that exist as a guideline for companies implementing ERM. Assessment of the eight 
components and how well each component functions is a determinant of the effectiveness 
of ERM (COSO, 2004, p.5).  
 
Companies are different from each other in several aspects, such as size and amount of 
risk exposure in their organizational environment. Companies therefore have different 
specific purposes with their risk management (Andersen & Terp, 2006, p.31). The eight 
components of the COSO Framework will function in different ways depending on if the 
company is large-, small- or middle-sized. Smaller companies tend to adopt ERM in a 
less structured way but could still manage to adopt effective ERM (COSO, 2004, p.5). 
Paape and Speklé (2012, p.536) show that companies utilizing the COSO Integrated ERM 
Framework as a guideline for implementation of ERM do not experience increased 
effectiveness of their risk management practice as compared to other frameworks. 
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3. Previous Research 
This section focuses on previous research conducted within the appropriate fields which 
are significant to the theoretical development and analysis of the chosen topic. It is split 
into three distinct section focusing on the main aspects of the topic; Volatility, Risk 
Management, and the Nordic Market. There is also a subsection, Volatility & ERM, 
devoted to the article which combines these two ideas together.  

 
 

3.1 Volatility 
In Finance, volatility has been rather extensively covered in academic articles, both as 
subject and as an analysis tool. This paper is more interested in the utilization of volatility 
as a measure of risk, and therefore focuses more on studies which associate volatility with 
a risk measurement.  
 
It is rather difficult to talk about volatility in markets without at least mentioning Capital 
Asset Prices: A Theory of Market Risk Equilibrium Under Conditions of Risk by William 
F. Sharpe (Sharpe, 1964). The creation and introduction to the Capital Asset Pricing 
Model (CAPM) is a large breakthrough in the financial industry, one which awarded 
Sharpe with a Nobel Prize. Building on the work of Markowitz (Markowitz, 1959) and 
Tobin (Tobin, 1958), Sharpe creates a model for the pricing of assets in the capital market, 
and lays the groundwork on future predictive models. CAPM lay the foundation that 
investors choose investments based on their return and risk (Fama & French, 2004, p. 26).  
 
The CAPM model has been discussed, both positively and negatively, before. Papers such 
as The CAPM is Wanted, Dead or Alive (Fama & French, 1996) argue against the use of 
CAPM for more complicated measurements, and the use of betas in predictive models. 
On the flip side, Resurrecting the (C)CAPM: A Cross-Sectional Test When Risk Prima 
are Time-Varying (Lettau & Ludvigson, 2001) argue for the conditional use of CAPM 
and (C)CAPM to measure average returns, given some slight variations. This paper is not 
utilizing CAPM directly for any predictive purposes, only equations which build upon 
the foundation set by CAPM. Therefore, regardless of the existence of more predictive 
models, as well as the ability to create conditional average returns, these forms are not as 
valid within this research review.  
 
Due to CAPM’s effect on investor decisions, and the relationship this builds between 
stock return and investor decisions, it is imperative to once more review Expected Stock 
Returns and Volatility (French et al., 1987). French et al. examine the relationship 
between volatility and risk in the form of market risk premium (henceforth risk premium). 
In the study, French et al. utilizes the “expected return on a stock portfolio minus the 
Treasury Bill yield” (French et al., 1987, p. 3) as a measurement of the risk premium. 
They find a statistical correlation between the predictable volatility of stock returns and 
their risk premium, a relationship which is utilized in this paper to associate a stock’s 
volatility with perceived risk. French et al. utilized both AutoRegressive-Integrated-
Moving Average (ARIMA) as well as GARCH models and finds positive results with 
both (French et al., 1987, p. 4).  
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While useful for the relationship between risk premium and volatility, French et al. (1987) 
deal with the potential for predictive models rather than historical data, and as such is not 
a perfect fit for the type of data analysis this paper focuses on. Instead, the focus lays on 
the relationship created between risk and stock return, as well as their utilization of 
GARCH. 
 
Therefore, ARCH and GARCH, as foundational models for the statistical regression 
analysis, must be expanded upon as their place in the financial research field. A common 
practice is to utilize the GARCH model to predict future price volatilities (as an example: 
Lv & Shan, 2013, p. 5688-5689). More on point with the current study, others have opted 
to use historical data with GARCH models to find connections between information and 
volatility (Antoniou & Holmes, 1995, p. 122-124), or to measure the co-movements of a 
specific resource and associated instruments on the stock market via utilizing historical 
stock prices (Singhal & Ghosh, 2016, p. 278).  
 
Due to the GARCH model’s ease of use, and ability to make meaningful predictions and 
observations on limited sets of variables, the GARCH model especially has been 
expanded upon into differentiating interpretations with specific purposes (see Bera & 
Higgins, 1993, p. 312, 321, 322-323, 324-325). Other researchers have opted to change 
the entire purpose behind the model itself, choosing to change the way the weights work 
as with the RGARCH (Molnar, 2016, p. 4979) or make the equation exponential like 
EGARCH (Francq & Zakoian, 2010, p. 246).  These models are just a few of many which 
have stemmed from the initial ARCH and GARCH.  
 
Whether using historical stock prices, or modelling future volatility, there is clear 
precedence set for using the GARCH model and volatility. This sets the groundwork for 
the current study, which will utilize the simplest form of GARCH (GARCH (1,1)) and be 
based on historical volatility data.  
 
 

3.2 Risk Management 
In this field of study, there is an absence of research regarding the impact on risk reduction 
when companies implement ERM, especially for companies on the Nordic market. Until 
today, most of the research has been conducted on the US and non-Nordic markets, and 
within the insurance industry.    

 
Earlier research conducted by Miller and Modigliani (1958) concluded that risk 
management was irrelevant under conditions of a perfect capital market. This means that 
a risk-neutral company could not increase the value of the company by engage in hedging 
activities. This is derived from the fact that investors could, by themselves, hedge the risk 
(Miller & Modigliani, 1958, p.269). Based on Miller and Modigliani’s “risk management 
irrelevance principle” some researchers proposed theories based on the assumption that 
the capital market is imperfect. They mean that the imperfect capital market imposes costs 
on the firm, and that the firm value can be increased with sound risk management by 
decreasing the total risk exposed to the firm (McSHane, Nair & Rustambekov, 2011, 
p.643).  
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3.2.1 Characteristics of ERM-Adopting Firms 
Liebenberg and Hoyt (2003) identifies differences that exist between companies that 
adopt ERM and those companies that do not. The data consist of companies that have 
announced their ERM adoption by appointing a CRO. The data also consist of control 
data of companies that have not appointed a CRO. The research is based on a sample of 
26 U.S companies that have appointed a CRO between the years of 1997 and 2001 
(Liebenberg & Hoyt, 2003, p.44). With a multivariate, logistic regression analysis, the 
authors found that companies with higher leverage tend to engage in ERM adoption to a 
higher degree than companies with lower degree of leverage. According to Liebenberg 
and Hoyt, these companies tend to be exposed to a greater incentive conflicts between the 
management team of the company and their debt holders’. Incentive conflicts arise mainly 
from the fact that companies with higher degree of leverage overinvest in projects that 
are risky in order to increase shareholder value on behalf of the debt holders’ interest. 
When companies appoint a CRO, a signal reaches the lender that the company engages 
in ERM adoption (Liebenberg & Hoyt, 2003, p.50).  
 
However, according to Liebenberg and Hoyt, these results may be biased due to a lack of 
disclosed information on whether the company in question manages risks in a separate or 
integrated manner. Liebenberg and Hoyt point out the potential problem of using the 
appointment of a CRO as a proxy for companies implementing ERM. The CRO proxy 
might have lead to including non-ERM companies within the control variable and vice 
versa (Liebenberg & Hoyt, 2003, p.46). Several independent explanatory variables for an 
ERM adoption did not show significant results, variables such as stock price volatility 
and earnings volatility (Liebenberg & Hoyt, 2003, p.46). These are variables that have 
showed significant results in other studies such as; Beasley, Pagach & Warr (2008).  
 
Pagach and Warr (2011) criticize the research conducted by Liebenberg and Hoyt (2003). 
The authors argue that Liebenberg and Hoyt used inappropriate methods, logistic 
regression, for testing the statistical significance of a one time-event. They also argue that 
the sample size of 26 companies is not enough in order to make reliable conclusions 
(Pagach & Warr, 2011, p.185-186). In contrast to the research conducted by Liebenberg 
and Hoyt (2003), Pagach and Warr extends the research regarding what characteristics 
are of importance when adopting ERM. They investigate the implementation of ERM and 
its implication on companies’ long-run performance. The research was based on 77 
companies and their announcement of a CRO between 1990 and 2005 (Pagach & Warr, 
2011, p.193). The analysis was done through a Hazard model instead of a logistic model 
in order to overcome the problems associated with a logistical model. The problems 
occurred with a logistical model is due to the violation of the assumption that observations 
for a company are independent (Pagach & Warr, 2011, p.200). Pagach and Warr observe 
that companies with greater amount of stock price volatility benefits to a larger extent 
from an implementation of ERM than companies with smaller amount of stock price 
volatility (Pagach & Warr, 2011, p.193). 

 
The research conducted by Pagach and Warr (2011) conclude that companies tend to 
adopt ERM if the company is relatively large in size, have an abundance of leverage, and 
have volatile cash flows (Pagach & Warr, 2011, p.198). The authors argue that stable 
companies are more likely to implement ERM due to a lack of projects with growth 
opportunities. They observe a pattern that growing firms are less likely to implement 
ERM than stable companies (Pagach & Warr, 2011, p.187). Another result of the study 
made by the authors is that when the CEO within the company possesses a portfolio of 



	 23	

options (and/or stocks), and when the portfolio of options is sensitive to stock price 
volatility, the probability of implementing ERM increases (Pagach & Warr, 2011, p.204). 

 
3.2.2 ERM Implementation & Firm Value 

McShane et al. (2011) investigated further if the degree of ERM implementation for 
insurance companies have had a significant effect on firm value. The research was based 
on 82 publicly listed insurance companies in 2008. The observed insurance companies 
used in the research were all available from the S&P risk management rating. This rating 
is frequently used in order to identify to what degree an insurance company has 
implemented ERM (McShane, Nair & Rustambekov, 2011, p.646-649). McShane et al. 
construct an ERM variable based upon the S&P rating, where the variable take value 1 if 
degree of ERM implementation is weak and takes value 5 if the ERM implementation is 
excellent (McShane, Nair & Rustambekov, 2011, p.647). Companies with a degree of 
ERM implementation equal to 1 or 2 are seen as having a TRM approach towards 
managing risks. Companies with a degree of ERM implementation equal to 3 or 4 are 
seen as having an implemented ERM system. The results shows that an implementation 
of ERM does not contribute to increased value to the company (McShane, Nair & 
Rustambekov, 2011, p.650).  

 
In contrast to McShane et al., which is only based on insurance companies, Sekerchi 
(2015) extends the range of companies to include all industries listed on the Nasdaq OMX 
Nordic and on the Oslo Stock Exchange in 2011 (Sekerchi, 2015, p.394). The purpose of 
the study was to investigate the implementation of ERM and its effect on firm value. 
Sekerchi utilized Tobin’s Q as a proxy to determine firm value. Tobin’s Q is calculated 
as a ratio between the total market value of the company and the cost of replacing the 
total amount of total assets (Tobin, 1969, p.28). The data was collected through a survey 
made on 676 Nordic companies (Sekerchi, 2015, p.394).  
 
Instead of using the S&P ERM rating in order to decide degree of ERM adoption, 
Sekerchi used a questionnaire based on key characteristics of an ERM adoption. These 
key characteristics included the existence of a CRO, and to what extent a holistic risk 
management dimension is implemented throughout the firm (Sekerchi, 2015, p.396). The 
final sample of data consisted of 150 Nordic companies who answered the survey and 
was first analyzed with an OLS and a two-stage least squares (2SLS) regression analysis 
(Sekerchi, 2015, p.398). Sekerchi did not find significant evidence that an ERM 
implementation on the Nordic market affects firm value (Sekerchi, 2015, p.405). 
According to Sekerchi, the benefits of having an ERM system in place could be 
outweighed by the costs of implementing ERM. These results suggest that engagement 
in ERM implementation will not affect the firm’s value (Sekerchi, 2015, p.405). 
 
Hoyt and Liebenberg (2011) conducted research based on 275 public U.S insurance 
companies during the time period of 1995-2005. In order to find evidence of ERM activity 
for each of the 275 U.S insurance companies, the authors searched for evidence of ERM 
implementation for each insurance company through their financial reports and media. 
Companies are not required to report whether they have implemented ERM or not, the 
authors thereby had to search for evidence manually. Hoyt and Liebenberg find evidence 
that the first insurance company, within their data set, started to implement ERM in 1998. 
The authors reduced the time frame to only include data between 1998-2005. The final 
sample consisted of 117 insurance companies (Hoyt & Liebenberg, 2011, p.799). As other 
research regarding the relationship between ERM and firm value, Tobin’s Q was used by 
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Hoyt and Liebenberg as a proxy for firm value (Hoyt & Liebenberg, 2011, p.800). The 
data was analyzed through a maximum-likelihood treatment effect model. The model was 
used in order to avoid the potential problem of having endogeneity. Endogeneity occurs 
when one or several independent variables have a correlation on both the firm value as 
well as the choice to adopt ERM (Hoyt & Liebenberg, 2011, p.801). Hoyt and Liebenberg, 
in contrast to other studies (Sekerchi, 2015; McShane, Nair & Rustambekov, 2011), find 
evidence that ERM engagement increases firm value by approximately 20 percent 
compared to those without ERM (Hoyt & Liebenberg, 2011, p.810).  

       
3.2.3 Key Components of ERM in the Nordic Market 

Lundqvist (2014) conducted an exploratory study with the purpose of determining key 
aspects of ERM on the Nordic market. The data was gathered through a questionnaire 
sent to companies listed on Nasdaq OMX Nordic and Oslo Stock Exchange with 151 
responding companies (Lundqvist, 2014, p.401-402). The gathered data was analyzed 
with an exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA) in 
order to find important dimensions for ERM implementation (Lundqvist, 2014, p.402-
403). Lundqvist found evidence that there exists four dimensions that have to exist in 
order to have a well-developed implementation of ERM. The four components are 
categorized accordingly; internal environment, which is the component where the 
company sets the objectives, and is the general environment that the firm operates within. 
The second component concerns broad control, monitoring, and communication activities 
that are not risk-related. The third component consist of activities related to risk based 
upon the internal environment. An example of this could be risk assessment, risk 
communication, and written statements of a risk management philosophy. These activities 
are not connected to a certain type of risk and thereby identifies whether the company 
have a holistic way of managing risks or not. The last component consists of risk 
assessment and risk identification for specific risks (Lundqvist, 2014, p.408).  
 
The results of Lundqvist’s research shows that two components, the first and the second, 
are not in itself a sign that the company engages in risk management activities. They are, 
however, prerequisites for successful ERM implementation. The third component is the 
dimension that determines whether the firm is engaging in ERM or not. The fourth 
component gives insight as to what extent the company engages in general risk 
management activities such as written statements of the company’s risk appetite, and risk 
management reports (Lundqvist, 2014, p.412).   
 
The current study is based upon ideas from the aforementioned previous research. Results 
of this study will be compared to the results of the previous research in order to strengthen 
the trustworthiness of the results. Several differences exist between different previous 
research that have been conducted regarding the relationship between ERM and its 
benefits for the company. It should be mentioned for the reader that differences in chosen 
industry, chosen market and chosen time period, are all factors that might contribute to 
different results between the aforementioned previous research. For example, research 
conducted on the U.S. market might give slightly different results compared to research 
conducted on the Nordic market due to differences in laws and regulations between the 
Nordic market and the U.S. market. Despite the differences, similarities between the 
aforementioned research and the current study exists. Similarities such as how the data is 
gathered creates the opportunity to compare the results of this study with that of the 
aforementioned previous research.  
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The aforementioned previous research often investigates the relationship between ERM 
and firm value, while the current study investigates the effect of an ERM implementation 
and thereby utilizes different forms of regression models compared to previous research.  
 
 

3.3       Volatility & ERM 
The Impact of Enterprise Risk Management on the Marginal Cost of Reducing Risk: 
Evidence from the Insurance Industry (2011) by Eckles, Hoyt, and Miller (Eckles, Hoyt, 
& Miller, 2011, p.260) combines the previous ideas of volatility measurement and ERM 
systems in order to find whether the implementation of the ERM framework truly does 
decrease the marginal cost of risk. In order to test this, Eckles et al. utilize stock return 
volatility to measure the cost of risk, and focus on the insurance industry within the U.S. 
(2011, p. 253). From their sample of 69 companies (Eckles et al., 2011, p.253) their 
findings concluded that adopting ERM leads to a reduction in the cost of risk for the 
adopting company (Eckles et al., 2011, p.260.  
 
The research Eckles et al. conducted is pivotal for this study as it legitimizes the 
connection between volatility and ERM as well as its potential purpose within the 
research community. Differences from this study are population, time frame and purpose. 
Eckles et al. focused on the U.S. insurance industry, choosing companies from an index 
and cross-referencing using key word searching. Eckles et al. utilized Annual Reports, 
social media, and key word searching using financial databases (Eckles et al., 2011, p. 
253).   This method has been utilized by Hoyt and Liebenberg (2011) earlier (Eckles et 
al, 2011, p. 23). TTheir time frame is also significantly different, as they only studied 
companies’ pre-financial crisis.  
 
 

3.4 The Financial Crisis 
As was stated in section 2.1, a main theory of this study is that of stock return volatility. 
Since risk is being measured through the volatility of stock return over time, certain 
variables must be considered which may impact this measurement. One of these variables 
is that of the financial crisis which occurred between 2007 and 2009.  
 
The actual cause of the financial crisis is complicated and involved, and is beyond the 
scope of this study. However, part of the problem lay in the mismanagement of risk, and 
how it affected other companies in the long term (The Economist, 2013). The result of 
this mismanagement came in the form of many high-profile bankruptcies and bailouts, 
causing turmoil in the global financial industry (The Economics, 2013).  
 
As can be expected, this led to a period of time with an unstable stock market. An effect 
of this, which is instrumental to the current study, is the dramatic volatility spikes of the 
time. These spikes were drastic, being unlike anything since the Great Depression of the 
1930s before it. Studies since have compared the volatility of the recession and the 
depression and found that, while not as dramatic as the depression, the 2007-2009 crisis 
was still immense and impacted parts of the economy (Schwert, 2011, p. 791).  
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Several studies have been conducted on the impact the financial crisis has had on 
company performance, and some have even made linkages to ERM. Depending on the 
measurement used, the company performance variable focused on, and the industry the 
sample is pulled from, different (and at times contradictory) conclusions have been made. 
Studies such as Baxter, Bedard, Hoitash & Yezegel (2013, p. 1288) find that, when 
conducting investigations of the impact of ERM prior to, during, and immediately after 
the financial crisis, no significant conclusions can be made. Similarly, Quon, Zeghal & 
Maingot (2012, p.267) were also unable to link ERM with any predictability of, or 
increased performance during, the financial crisis. Contrary to these studies, however, 
others have focused on the managerial aspects of ERM, and found that these have 
significant influence on crisis performance. Andreau, Ehrlich, & Louca (2013, p.27) study 
the relationship between managerial ability and performance during the crisis. The 
authors find that, when management is more ingrained and better communicate, it has a 
positive impact on company performance during the crisis. The previous study by Baxter 
et al. (2013, p. 1292) also concludes by finding that high-quality controls and integration 
of risk management do have an impact on company performance. Both of these are forms 
of risk management and integration which are synonymous with primary aspects of ERM. 
 
Due to this divide in conclusions, it seems important to treat the financial crisis as a 
variable within the model. When attempting to account for the volatility of the crisis, 
different measures may be taken. It is not ethical to outright remove observations from a 
dataset; therefore, this method will not be utilized. Instead, it is better to account for the 
period of time and test the impact those years have on the overall model. To do this, first 
the exact years of the economic crisis must be identified. In this case, the largest economic 
trough occurred in March of 2009, and the previous peak before it in October of 2007 
(Manda, 2010, p. 2). Therefore, these three years will be identified in the model and given 
their own variable. The impact of ERM on situations outside of the norm is, however, an 
aspect which should also be studied. Therefore, tests will be done both with and without 
the variables accounting for the crisis. This way, both sides of ERM, the one where the 
financial world is operating (relatively) normally, and one in which the financial crisis 
occurred, is considered. 
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Summary: List of Concepts 
In this section, the theories and concept listed and explained in previous sections will be 
briefly summarised for ease of reference. For a more detailed view, as well as references 
used, please refer to the specified chapter of each section 

 
 
Volatility (2.1) – Stock Return Volatility, the main measurement of this study (as  

opposed to cash flow volatility, see section 2.1.2). Is defined as the variance of a 
stock’s return over a specified time. The equation which is utilized in this study 
is: 	

σt
2	=	 rit

2

Nt

i=1

 

Where 𝑁# are the number of daily returns, rit
2  are the daily returns for company i, 

and t is the month.  
 
GARCH (2.1) – The primary model used in the analysis of the study’s data. GARCH is  

an extension of the initial ARCH model, which in turn was built upon the 
foundations of the ARMA model. The GARCH (1,1) model will be utilized to 
provide a regression analysis on the panel data provided through the online 
surveys. The GARCH (1,1) equation is given by: 
 
    σn

2	=	ω	+	αµn-1
2 	+	βσn-1

2    
 
Business Risk (2.2) – Defined in this study as systematic, or market, risk. Any mention of 

risks to a company, unless otherwise specified, is referring to market risk. This is 
the type of risk which affect the entire company, and cannot be combated through 
diversification alone. Systematic risk converges many potential problems to 
companies, and requires intricate and complicated systems, such as ERM, to 
balance out.  

 
Traditional Risk Management (TRM) (2.3.4) – The commonly-used strategy of hedging  

and purchasing insurance to manage risk for individual business sections. 
Commonly referred to as a “silo-based” approach, this risk management technique 
has been utilized for a long time and is the foundation by which ERM is based 
upon. ERM introduced a more “holistic” viewpoint of risk management, putting 
together the different business units’ risk and adding the diversification effect. 
Figure 2 from 2.3.4 is added below to show the individually managed business 
units to ease with understanding.  
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Enterprise Risk Management (2.3) – Referred to as ERM, this is the second main concept  

which will be examined for this study. For this study, ERM will be defined as a 
system which accrues the risks a company faces in a holistic manner. The ERM 
framework is used to manage risk with more clarity and to gain insight into how 
the Diversification Effect naturally limits the impact of risk. The implementation 
of ERM comes in many different forms, but includes actions such as (but not 
limited to); the hiring of a CRO or giving CRO-like responsibilities to an 
individual, inclusion of risk management in annual reports, accruing 
annual/quarterly/monthly risk reports, and aggregating risk factors in centralized 
locations.   
 

COSO Framework (2.3.6) – Created by the Committee of Sponsoring Organizations  
(COSO), the Internal Control – Integrated Framework is a tool created for 
organizations to be able to easier implement internal controls and business 
processes. The COSO framework’s main objective is to reduce risk and create 
value for the company. The integrated ERM framework is one of a number of 
ready-made frameworks for companies to follow for their implementation of 
ERM.  

 
Financial Crisis (2.4) – occurring between the years of 2007 and 2009, the financial crisis  

caused large fluctuations in the stock prices of companies around the world. The 
financial crisis was caused by a series of domino effects of bad banking practices, 
the mortgage bubble in the U.S., the interconnectedness of the global market, as 
well as unstable situations in certain areas of Europe. As a result, businesses went 
bankrupt, stock prices fluctuated wildly, and many new risk management 
practices have been put into place since. Therefore, in order to maintain accurate 
representation over ordinary business environments, these three years (2007-
2009) have been accounted for in the final data set.  
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4. Theoretical Methodology 
This section will focus on the theoretical aspects of methodology, including the 
ontological and epistemological perspectives used by the authors. Within, the utilization 
of deductive theory is reviewed, source criticism given, and the authors’ pre-
understanding is examined. Finally, the sampling method of the study is introduced and 
the reliability and validity of the study is discussed.  

 
 

4.1 Ontology 
Ontology concerns the question of how authors of research view reality, and can be 
divided into two perspectives; constructionism and objectivism (Bryman & Bell, 2011, 
p.20; Jonassen, 1991, p.9). Saunders, Lewis, & Thornhill (2012, p.131) in contrast to 
Bryman and Bell (2011) divides the ontology standpoints into objectivism and 
subjectivism. Ontology according to Saunders et al. (2012, p.130) raises a question 
regarding assumptions made in the research of how reality works.  
 
Constructivism has the viewpoint that individuals create their own reality within the 
social entity. The creation of reality is based on each individuals’ belief, past experiences, 
and mental structure (Jonassen, 1991, p.10). Bryman and Bell (2011, p.22) consider 
constructivism as social phenomenon created through social interactions between 
individuals, and is constantly changing due to this interaction. Subjectivism, according to 
Saunders et al. (2012, p.132), is defined in a similar way as Bryman and Bells’ definition 
of constructionism. Subjectivism is the view of reality where social phenomenon is in 
constantly change and is dependent on the social interaction between individuals. 
Therefore, it is of importance to investigate the details in a situation (Saunders et al., 2012, 
p.132).  
 
Objectivism, in contrast to constructionism, has the viewpoint that reality is perceived as 
a world that cannot be affected by individuals in society (Jonassen, 1991, p.9; Bryman & 
Bell, 2011, p.21). Individuals within society take rules and processes within a social entity 
as given (Bryman & Bell, 2011, p.21). 
 
The current study is written with the objectivistic standpoint in the ontological view, 
mainly due to the previously specified purpose. The purpose is to investigate what effect 
ERM has on the stock return volatility of a company established within the Nordic Market 
and to investigate what effect the implementation of ERM has on stock return volatility 
of a company established within the Nordic Market during the financial crisis. The current 
study has the objective standpoint due to the fact that risks, such as terror attacks and 
natural disasters, cannot be prevented by a single individual. The authors of the current 
study thereby choose to observe reality as a world where the single individual cannot 
affect society as a whole. All firms are exposed to risks in one way or another, regardless 
of industry and size of the firm. Therefore, individuals in society are assumed to not have 
enough power to affect company risk exposure in a way that would change the risk 
management behaviour of the firm.   
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4.2 Epistemology 
Epistemology considers the problem of what should be considered as relevant knowledge 
chosen within a specific field of study. A key problem within epistemology, related to 
social studies, is whether the same procedures and methods for natural science should be 
conducted or not. Epistemology can be classified into two categories which are 
considered for the current study; interpretivism and positivism. (Bryman & Bell, 2011, 
p.15) 
  
The first category of epistemology considered is interpretivism. Some researchers are 
critical to the viewpoint that the social world should be investigated with the same 
methods as are used in natural science (Bryman & Bell, 2011, p.16). Saunders et al. (2012, 
p.137) consider that interpretivism is a viewpoint where researchers should have a deeper 
understanding of the underlying factors that contributes to the difference between 
individuals within society. The difference between humans within society is the reason 
why methods in natural science cannot be applied to study the social world (Bryman & 
Bell, 2011, p.16).  
  
Positivism, however, takes the opposite viewpoint from interpretivism in the sense that 
social science is different compared to the natural science. There exist some 
disagreements regarding what components positivism are comprised of and how to 
properly define it (Bryman & Bell, 2011, p.15). One of the components of positivism that 
most researchers agree upon is that data, created through an observable event, is the only 
reliable data (Saunders et al., 2012, p.134). Furthermore, most of the researchers agree 
that positivism has the viewpoint that only observable events, or phenomena, are 
considered knowledge. In the standpoint of positivism, the purpose of theories is to 
generate hypothesis that can be tested within a research field in order to be developed 
(Bryman & Bell, 2011, p.30).  
 
The authors in the current study have the standpoint of positivism. The positivistic 
viewpoint in the study can be explained by the fact that a hypothesis has been formulated 
from theories within the risk management field. These hypotheses have then been tested 
from the gathered data. The current study is based upon quantifiable data in order to be 
able to do statistical analysis of the data gathered and in order to make the current study 
replicable in the future (Saunders et al., 2012, p.135).   
 
 

4.3 Deductive Theory 
The current study was created using the method of deduction. Deductive Theory states 
that a theory is created through observations of a particular domain (in this case ERM) 
which is then refined through data collection and findings (Bryman & Bell, 2011, p. 11). 
In essence, deductive theory utilizes “reasoning from the general to the particular” 
(Pellisser, 2008, p.3). The specific steps involved are, based on the “Process of 
Deduction” by Bryman & Bell; Theory, Hypothesis, Data Collection, Findings, 
Hypothesis confirmation/rejection, and Revision of theory (Bryman & Bell, 2011, p. 11).  
 
Through research into Risk Management, several theories emerged from previous studies. 
This included the relationships built by Eckles et al. (2011, p. 23) between volatility and 
ERM in the United States insurance industry, as well as Sekerchi (2015, p. 394) who 
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found connections between ERM and firm value in the Nordic Market. This led to the 
combination of stock return volatility within the Nordic market, and the effects ERM had 
upon it. Through further research, this was identified as a gap within the academic field, 
and a hypothesis was formed as stated within the Expected Results section, that 
companies listed on the Nordic Market will be affected by the implementation of an ERM 
system.   
 
Data collection was done in the form of an online survey, sent directly to Chief Financial 
Officers (CFOs), CEOs and, in the absence of public emails of either, Invest Relations 
(IR) contacts, for companies on OMX Nasdaq and the Oslo Stock Exchange (Oslo Børs). 
Data was also collected through EIKON on the stock price and volatility of the 
companies. The following steps, Findings, Hypothesis Confirmation/rejection, and 
revision will be discussed in detail in section 6 & 7. The general steps involved for this 
type of quantitative study are to examine the statistical implications of the collected data, 
in this case though regression analysis, and through those results either confirm or reject 
the null hypothesis. Once this step is complete, and depending upon the results garnered, 
the theory may need to be revised in order to better fit the findings.  
 
Inductive theory, conversely, first looks at observations/findings in order to develop a 
theory (Bryman & Bell, 2011, p. 13). Since the authors already had notions on ERM, its 
effectiveness, and the potential to apply these forms of studies to the Nordic market, it 
can be argued that they already had preconceived theories before the research began, 
contradicting inductive theory (Saunders et al., 2012, p. 73). Therefore, inductive 
approach was not utilized, as theories emerged during exploratory research on the 
effectiveness of ERM systems.  
 
Inductive theory would not fit this type of study in the first place, however, due to the 
relatively small amount of research done on the population in question. Finding ERM 
studies on the Nordic Market proved difficult, and as of the writing of this thesis, no study 
had been done specifically on volatility and ERM on the Nordic Market. Therefore, 
Inductive Theory would not only have been impractical for this type of study, but also 
impossible.   
 
 

4.4 Sampling Method 
Quantitative research was chosen due to the scope of the study. In order to go from the 
general to the particular, as discussed in the Deductive section (4.3), the quantitative 
sampling method is utilized as a form of funnel. The general being the hypothesis that 
ERM systems lead to a decrease in stock return volatility, and the particular being the 
sampling of individual companies.  
 
Through deductive reasoning, and the creation of the underlying theory, the most practical 
and ideal method for testing this form of theory would be probability sampling. However, 
due to the nature of the data set, in this case with differing time periods and year of 
implementation, and the prevalence of non-response, the chosen sampling method 
became non-probability sampling, specifically in the form of questionnaires sent to the 
entire sample available. Since there isn’t an equal chance for all members of the 
population, herein being all companies operating within the Nordic Market, it is not a 
form of probability sampling, and introduces bias, limiting the generalizability of the data 
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(Saunders et al., 2012, p. 283) However, due to the lack of readily available data on ERM, 
this was deemed as the only available form of study.   
 
Surveys are used to question an individual and describe their responses (Jackson, 2011, 
p.17). The responses for this particular research is whether the companies in question are 
utilizing ERM, and to what degree. The population that this survey targets are the 
companies currently operating on the Nordic market, comprising Sweden, Norway, 
Denmark, and Finland. Since the study focuses on volatility, which requires (in this case) 
yearly returns, the first limiting factor for the sample is being publicly traded. This 
requires companies to give out public data. The lists chosen were the OMX Nasdaq list 
as well as the Oslo Stock Exchange (Oslo Børs), to represent the Nordic Market.  
 
Next, companies listed in Iceland were deemed to be too few to truly represent the 
Icelandic market. Therefore, these companies were excluded from the sample. Any 
company which did not give out public emails were then excluded from the list. Each 
company was given a primary and secondary email, in order of the above mentioned 
hierarchy.  
 
 

4.5 Pre-Understanding 
The decisions and choices we make when conducting research is heavily reliant on our 
background, education, and experiences, both practical and theoretical (Johansson-
Lindfors, 1993, p. 25). Therefore, the pre-understanding of the authors becomes integral 
in following their choices in regards to the research. Both authors, Philip Petersson and 
Anthony McCabe, have relatively similar theoretical background in the form of classes 
at Umeå University. Both authors have relatively little practical experience in the form of 
risk management. It is the belief of the authors in question that their practical and 
theoretical pre-understanding does not negatively affect the outcome of the current study 
in any way, and will only further enhance their ability to look critically at the data analysis 
through their previous studies.  
 
 
 

4.5.1 Theoretical Pre-Understanding 
One of the authors, Philip Petersson, is studying Civilekonomprogrammet at Umeå 
university with focus on finance. Philip has since before studied at bachelor level within 
the economics field and has therefore gained knowledge in interpreting and analysing 
statistical results from statistical software, such as Stata. The background within the 
economics field gives strength to interpretations of results obtained from the regression 
analysis.  
 

4.5.2 Practical pre-understanding 
Philip’s practical experience in the risk management field is limited. The only practical 
experience he had within risk management is to analyse financial institutions during the 
risk management course that was taken in finance. This might cause a bias in the form of 
limited understanding of how an ERM works in reality. Due to the background in 
economics, Philip also possess certain knowledge abut how to work with data in statistical 
programs such as Stata. Philip’s earlier experience in Stata, and economics in general, 
have increased his ability to take an analytical approach.  
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4.5.3 Theoretical pre-understanding 

Anthony’s theoretical pre-understanding stems from the International Business Program 
at Umeå University, a broad-subject business course specifically designed for students to 
receive a relatively wide understanding of business, and all its facets such as risk 
management and finance. Within this program, Anthony has taken statistical, financial 
and managerial courses which all lend to his theoretical understanding of risk 
management. Therefore, Anthony’s theoretical understanding in the world of finance and 
risk management stems from these courses, as well as those he took in Northumbria 
University in Newcastle during his term abroad.  
 

4.5.4 Practical pre-understanding 
Anthony’s practical understanding is much more limited as he has not yet entered the 
finance field in terms of actual work. However, within University, several projects have 
given practical experience in the finance and risk management field. The analysis of 
banking practices, financial adequacy calculations, and risk management group projects 
have all given a certain level of practical understanding relevant to the current research. 
Previous studies utilizing quantitative data analysis, as well as regression models, have 
also been available during university studies.  
 
 

4.6 Literature Search 
Before the current study was conducted, a search for literature was made in order to 
develop an understanding of previous research, theories, and trends regarding the risk 
management area (Saunders et al., 2012, p.73). Sources such as academic articles, books, 
and websites were used to gain a clear view of the subject. In order to find relevant sources 
for the current study, Business Source Premier, was used through the search engine at 
Umeå university library. Google Scholar was the second search engine frequently used 
to find relevant secondary sources. Some of the keywords/phrases used when searching 
for sources were; Enterprise risk management, Risk management, Appointment of chief 
risk officer, Impact of enterprise risk management on risk reduction, and others. Another 
database used in the current study in order to collect financial data was EIKON.  
 
 
 

4.7 Source Criticism 
Ejvegård (2009) define three criteria which are of importance when critically examining 
resources used within business research to determine its trustworthiness. The three criteria 
are; authenticity, independence, and validity (Ejvegård, 2009, p.71). In order to meet the 
criteria of authenticity, the majority of the research referred to in this thesis have been 
peer-reviewed. The second criteria, according to Ejvegård, relates to independency. 
Sources should be gathered from primary sources to the greatest extent possible in order 
to control for the subjective view that researchers might have when citing articles of other 
researchers (Ejvegård, 2009, p.71). In the current study this has been taken into account 
through gathering of primary sources to the largest extent possible. Articles written by 
Miller and Modigliani (1958) regarding their risk irrelevance principle and one article 
written by Markowitz (1952) regarding the modern portfolio theory, are examples of two 
of the primary sources utilized in the current study.  
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Time period when the source was written has also been taken into account in order to 
decrease the risk of using outdated information and theories. This time period relates to 
the validity of the study, which is the third criteria for a trustworthy source (Ejvegård, 
2009, p.72).  
 
Furthermore, it should be mentioned that reports from COSO might be written from a 
subjective perspective in order to make the COSO Integrated ERM Framework sound 
more attractive for companies, as incentive to utilize the COSO framework instead of 
others. This have been considered when reviewing several academic articles regarding 
their view of the COSO Integrated ERM Framework.  
 
Except academic articles, books, and reports used within the current study, financial 
data was also gathered. The financial data was gathered through EIKON, a database 
which can be seen as a reliable source due to being updated in real time (Thomson 
Reuters, 2017b). The authors of this thesis argue that there exist no severe problems 
regarding the trustworthiness of the sources used, and therefore regard them as reliable.   
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5. Practical Methodology 
In this section, the method of data collection for the study is gone through in detail as a 
step-by-step of the authors work. The choice of method, variables, and market are first 
examined, before the actual data collection methods are discussed. The survey creation 
method is detailed and a short biography of each of the translators used is put forth. 
Finally, a description on the utilization of the main model in Stata is put forth and 
explained.  

 
 

5.1 Choice of Method 
In the academic literature regarding ERM implementation, four methods are mainly used 
to decide if the company has an existing ERM system (Lundqvist, 2014, p.397-398). 
Several academic researchers use the method of finding evidence of an existing CRO at 
the company as a proxy for an implemented ERM system (Beasley et al., 2008; Hoyt & 
Liebenberg, 2011; Pagach & Warr, 2011). With the above mentioned method it should 
be mentioned that there exists a possibility that some companies have appointed a CRO 
without having an ERM system implemented. Reasoning for this might be that companies 
want investors and other stakeholders to believe that the company have implemented an 
ERM system in order to increase the stock price above the fundamental value of the stock 
(Sekerchi, 2015, p.393). 
 
The second method considered for the current study was to search for keywords for each 
specific company in their annual reports. Keywords such as; risk management, enterprise 
risk management, chief risk officer, risk committee etc. (Hoyt & Liebenberg, 2011, 
p.799). Reason why the authors of the current study did not proceed with this method was 
due to lack of time to search for evidence of an implemented ERM system for each of the 
641 companies that were available for this study. It would also be hard to get accurate 
information on what year the company started to implement an ERM system. In the 
current study, the year of implementation is crucial accurate analysis.  
 
Another measure for ERM implementation is the rating for ERM adoption given by S&P 
for insurance companies (Sekerchi, 2015, p.394). The ERM adoption method by S&P 
was not considered in the current study due to the population of the study, and the wish 
to consider more than insurance companies.  
 
The method to send out a questionnaire was the most appropriate in order to investigate 
what effect the ERM system has on stock return volatility of a company. The main 
purpose of the questionnaire is to collect data for each company, and the degree of 
implementation of an ERM system within the company. Several academic articles 
(Beasley et al., 2005; Lundqvist, 2014; Sekerchi, 2015) are based upon questionnaires 
that attempt to measure degree of ERM implementation. An important disadvantage with 
a questionnaire that is supposed to measure the degree of ERM implementation is that 
companies might overemphasise to what extent they actually have an implemented ERM 
system (Lundqvist, 2011, p.398).   
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5.2 Choice of Variables 
The independent variable choices stem from a general understanding on the factors that 
influence a company’s stock return volatility, and previous research conducted within the 
field. Research conducted through other studies were used as a template to find a list of 
the greatest influencers on stock return volatility. Once a list of factors was created, it was 
then narrowed down based on availability through EIKON, and fit in the model. In order 
for all variables to be compared on an even playing field, the decision was made that they 
should all stem from the same database, in this case Thomson Reuter’s EIKON.  
 
The independent variables chosen here are those which strengthen the model and account 
for other forms of influences on stock return volatility. In this section, their background 
and reasoning for inclusion in the model are given, as well as their null and alternative 
hypotheses, which will then be answered in the Data Analysis section.   
 
The first independent variable to be discussed is the focus of this study: ERM. The ERM 
variable is added into the model as a dummy, and is primarily utilized as a binary value; 
1 for a company with any form of ERM, and 0 for a company without. Therefore, the 
initial hypothesis for ERM includes only the implementation, not degree, of ERM.  
 
The ERM hypotheses are as follows: 
 
 𝐸𝑅𝑀	𝐻+ = The implementation of an ERM system has no effect on a company’s  

average stock return volatility. 
 𝐸𝑅𝑀	𝐻- = The implementation of an ERM system has an effect on a company’s  

average stock return volatility.  
 
The alternative hypothesis here comes in two forms. The positive form means that the 
effect on a company’s average stock return volatility is positive (therefore, 
implementation leads to more volatility), while the negative form means that the effect 
on stock return volatility is negative (as in, implementation leads to less volatility).  
 
The second ERM dummy is that of a pooled dummy. This means that the level of ERM 
implementation variable was given a numerical value from 0 to 3, with two companies 
having a special 4 value. A table of these responses are given below.  
 
Table 1 - ERM Implementation Scale 

Numerical Value 
(erm_imp) 

Response Equivalent 
(from questionnaire) 

0 No ERM system implemented.  
1 ERM implementation has begun. 
2 ERM system implemented, but needs improvement 
3 Fully implemented ERM system 
4 ERM system implemented with a different form of framework 

than the given examples 
 
These numerical values were given the title ERM Implementation. The final two values, 
3 and 4, were deemed equivalent for the purposes of ERM testing, and therefore grouped 
together for all tests conducted. This type of ERM test also requires their own hypotheses, 
as the test is now on the degree of implementation instead of the implementation itself.  
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The hypotheses for this form of ERM implementation are: 
 

𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛	𝐻+ = Degree of ERM implementation has no effect on a  
company’s average stock return volatility.  

𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛	𝐻- = Degree of ERM implementation has an effect on a  
company’s average stock return volatility.   

 
The ERM implementation alternative hypothesis also comes in two forms, one positive, 
and one negative.  
 
Beyond ERM, the current study also focuses on the Financial Crisis, and the effect ERM 
has upon this period. Therefore, the crisis is added as a variable into the model as well, 
and given its own null and alternative hypothesis. 
 
The hypotheses for the Financial Crisis are:  
 
 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐶𝑟𝑖𝑠𝑖𝑠		𝐻+ = When accounted for as a variable, the Financial Crisis  

has no effect on a company’s average stock return volatility.  
𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐶𝑟𝑖𝑠𝑖𝑠	𝐻- =When accounted for as a variable, the Financial crisis  

has an effect on a company’s average stock return volatility.  
 
Here too, the alternative hypothesis has a positive and negative form.  
 
For the other independent variables, the most influential list came from Malhotra & 
Tandon (2013) in their study on the determinants of stock prices. Their study created a 
table of variables from previous researchers which were found as influencers on a 
company’s stock price (Malhotra & Tandon, 2013, p. 87). While the research gathered is 
predominantly from Indian markets, the results should be applicable to companies around 
the world. The influencers of stock prices in one country are generally, and as long as the 
countries operate on a relatively similar scale, globally generalizable. 
 
The list primarily featured dividend and earnings ratios as key influencers. However, due 
to limitations to the Thomson Reuter’s database, these were not available. More 
discussion will be done on the reasoning behind this in the discussion section on 
limitations (7.2).  
 
The next most mentioned variable was book value. Book value, in different forms, is a 
common measurement regarding stock returns. Sometimes used as book-to-market ratio 
(as in Datar, Naik, & Radcliffe, 1998, p. 205), and sometimes tested in its direct 
relationship with stock return, using book value of a company’s assets (Felix & Rebecca, 
2014, p.3).  
 
In an ideal world, book-to-market ratio would be used. However, as data was chosen to 
be conducted on a yearly basis, market price would need to be converted into yearly 
format and then used to divide book value to get a ratio (Berk & DeMarzo, 2013, p. 27-
28). Book value per share, as a pure number, was available through EIKON, and in yearly 
form. Therefore, this was chosen as an adequate substitute to the preferred ratio. 
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The hypotheses for book value per share are as follows:  
 
 𝑏𝑜𝑜𝑘	𝑣𝑎𝑙𝑢𝑒	𝐻+ = A company’s yearly book value per share has no effect on said  

company’s average stock return volatility.  
 𝑏𝑜𝑜𝑘	𝑣𝑎𝑙𝑢𝑒	𝐻- = A company’s yearly book value per share has an effect on said  

company’s average stock return volatility.  
 
The alternative hypothesis for book value also has a positive and negative form.  
 
Another common variable associated with stock return is leverage. This was available 
through EIKON, and seemed to be a clear choice to utilize. Leverage comes in a variety 
of different forms, with different ratios and variables utilized. Since this study is focusing 
on comparing different companies, which may operate in different scales, the chosen form 
of leverage was that of Total Debt (long-term) to Total Assets (TD/TA in the data). This 
form of leverage was chosen due to a number of reasons. First off, in checking which 
forms of leverage fit best with the model, it was found that Total Debt to Total Assets 
(TD/TA) was the form of leverage which most closely achieved assumptions of normality 
(Deakin, 1976, p. 95-96). TD/TA was also found to be a stable and strong form of analysis 
for a company’s leverage by Dambolena & Khoury (1980, p. 1025).  
    
The hypotheses for TD/TA are as follows:  
 
 𝑇𝐷𝑇𝐴	𝐻+ = A company’s debt over total-assets ratio has no effect on  

said company’s average stock return volatility.  
 𝑇𝐷𝑇𝐴	𝐻- = A company’s debt over total-assets ratio has an effect on said  

company’s average stock return volatility.  
 
Once more, the alternative hypothesis for TD/TA has a positive and negative form. 
 
The next variable chosen was not from the previous list, but instead chosen due to 
research into ERM. The article by Eckles et al. (2014, p. 252) discusses certain 
influencing factors in their research into ERM and volatility. One of the key variables 
included was firm age, or years since established. The thought processes here is that firms 
which have a longer trading history have, potentially, less year-to-year volatility (Eckles 
et al., 2014, p. 252). Accounting for this sentiment, age was added as a variable into the 
model.  
 
The hypotheses for age are:  
 
 𝑎𝑔𝑒	𝐻+ = A company’s Age, in years, has no effect on said company’s average  

stock return volatility.  
 𝑎𝑔𝑒	𝐻- = A company’s Age, in years, has an effect on said company’s average  

stock return volatility.  
 
Where the alternative hypothesis has a positive and negative form.  
 
The final independent variable to be added in the study is considering the form of industry 
the companies are operating within. As was discussed in the previous research section 
(3.2), previous studies conducted on ERM have generally only focused on specific 
industries. This study chose not to follow this format, instead investigating all companies 
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on the Nordic Market regardless of industry type. This choice was made due to the 
availability of data and response rate; however, steps can be made to attempt to account 
for this choice. Out of all forms of industry, the Financial Industry is most likely to have 
sophisticated forms of previously-implemented ERM (Paape & Speklé, 2012, p.544). 
Therefore, the Financial industry was chosen as a potential skew to the results of these 
tests.  
 
To account for the Financial industry being present in the data sample, ICB classification 
numbers were recorded for each company which responded to the questionnaire. In Stata, 
ICB classification numbers are used to identify companies for their industry, and another 
dummy variable was created which identified companies within the Financial industry 
range. The ICB classification range for the Financial Industry is between 8000 and 9000. 
 
The hypotheses for the Financial Industry are as follows:  
 
 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝐻G = Operating within the Financial Industry has no  

effect on a company’s average stock return volatility.  
 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝐻- = Operating within the Financial Industry has an  

effect on a company’s average stock return volatility.  
 
Once more, the alternative hypothesis has a positive and negative form.  
 
 

5.3 Choice of Market 
In 2003, the Stockholm Stock Exchange and Helsinki Stock Exchange merged together 
to form the OMX group. In 2005, cooperation on the financial market between the Nordic 
countries was strengthened when Copenhagen Stock Exchange was acquired by the new 
OMX group. Cooperation between the Nordic countries continued until 2006, when the 
OMX group acquired a 10 per cent stake in the Oslo Stock Exchange. As a result of the 
continuous cooperation between Nordic stock markets, the foreign ownership in publicly 
owned companies has increased (Dengjun, 2015, p.175). An important characteristic of 
the Nordic market is that the capitalization on the stock market has grown rapidly in recent 
years (Dengjun, 2015, p.176).   
 
A characteristic that makes Sweden unique concerns the volatility in stock returns after 
positive and negative shocks. Sweden is the only market within the Nordic countries that 
observes a smaller change in volatility after a positive shock compared to a negative shock 
(Capiello, Engle & Sheppard, 2006, p.554). The uniqueness of the Nordic market derives 
from similarities in several aspects between the countries (Denmark, Sweden, Norway 
and Finland). One of the main characteristic that makes the Nordic countries unique is 
the similarities in law regarding investor protection. For example, Nordic countries have 
shown to have some of the best law enforcement in the world. A higher degree of quality 
in law enforcement is a main determinant of the degree of investor protection and what 
rights investors have (La Porta et al., 1998, p.1151). Another main characteristic that 
makes the Nordic market unique are their relatively stable economies and political 
positions. The Scandinavian countries, in particular, have an international fame for their 
robust social democracy and strong economies (The Economist, 2013). Previous studies 
have linked these strong, stable democratic economies with lower levels of overall 
volatility (Mobark, 2005, p. 359). Also, the degree of international trading has shown to 
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be relatively high in terms of export and import to GDP. The above-mentioned similarities 
have contributed to similar risk exposure faced by Nordic companies (Sinani et al., 2008, 
p.29).  
 
Another reason why the Nordic market has been shown to be interesting to study is 
because of their business environment. According to Forbes list of the best countries to 
do business in, Sweden, Denmark, Norway, and Finland all are ranked within the top 10 
(Forbes, 2017).  
 
 

5.4 Translations of Survey 
The survey was translated into five languages; Swedish, Norwegian, Finnish, Danish, and 
English. The authors of the current study are aware of the potential problem that errors in 
the translation might cause the quality of the data obtained from the survey to decrease. 
The survey should, according to Dixon (2004, p. 176), be tested by respondents that are 
bilingual (fluent in two languages) in order to minimize potential problems with 
translating a survey. All of the translators within the current study are bilingual, which 
provides credence to the translations.  
 
The Norwegian translator was chosen due to the fact that he is born and raised in Norway, 
has a Masters degree in business administration, and a professional level of English. He 
is currently living in Belgium and English is the language he speaks most frequently. The 
Norwegian translator translated the survey from English into Norwegian.  
 
The Finnish translator, on the other hand, was born in Sweden, but her mother tongue is 
Finnish. The Finnish translation was made from the Swedish version of the survey. The 
Finnish translator does not have a background within the business administration or 
economics area. The lack of knowledge within these areas might create a potential 
problem of translating specific words relating to finance or business, specifically words 
such as ERM.     
 
The Swedish translation of the survey was made by one of the authors of the current study. 
His mother tongue is Swedish and he has an extensive level of English, since studying 
abroad for half a year, and taking several courses in English.         
   
Finally, the Danish translator translated from the Swedish version, her mother-tongue, 
and learnt Danish while studying in Denmark during High School. She has also studied 
at Copenhagen Business School and as such has a background within the business field. 
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5.5 Data Collection 
This section will focus on the methods used in the collection of data for analysis. Each 
step in the methodology will be explained and reviewed for purpose and choice. The 
section will be chronological, going through the steps the researchers took and in the order 
they did.  
 
As a brief overview, data was collected in a number of stages, each requiring the previous 
stage to be complete or near complete before the next could be started. The stages were, 
in order; collection of company emails, creation and distribution of questionnaire, 
gathering of volatility data, and statistical analysis. Therefore, the next sections (5.2.1 – 
5.2.4) will go through each of these steps in detail.  
 

5.5.1 Company Emails  
The collection of emails was accomplished through the company lists provided by OMX 
Nasdaq (Nasdaq Europe, 2017) and the Oslo Stock Exchange (Grønlien, 2017). From 
these lists, and utilizing Google, each company was searched and their employees found 
to match an email with the company name. Initial search focused on CFOs and CEOs, as 
these were most likely to possess information regarding their ERM systems (Lundqvist, 
2014, p.401).  If no CFO or CEO emails were located, either due to not announcing emails 
publicly or due to not having those positions in the company, the next preferred email 
were Investor Relations (IR). IR emails were used due to having a larger likelihood of 
response than the last resort emails: Info emails. Info emails were deemed least likely to 
be viewed by a representative who had sufficient access and knowledge about a company 
to answer ERM questions. The thought process behind this was that, first off, info emails 
are generally viewed by lower-tier employees before potentially being passed along, 
lengthening the process of reply, and potentially ending up in the wrong place. Secondly, 
info emails generally see larger traffic than IR and CFO or CEO emails from outsiders, 
and therefore there exists a larger possibility of non-response.  
 
The OMX Nasdaq Stock Listing had 638 stocks listed. After removing duplicate stock 
listings, Icelandic companies, and companies where not even info emails could be found, 
the final list became 533 unique companies. The Oslo Stock Exchange listing had 144 
stocks listed. Utilizing the same method of elimination as the OMX Nasdaq Stock Listing 
it was narrowed down to 133 unique companies. Therefore, the final list of companies, 
henceforth known as the Nordic List, comprises 666 companies with matching email 
addresses.  
 

5.5.2 Creation and Distribution of Survey 
When the survey was created, three criteria were considered; background information, 
instructions to the respondent, and the creation of a specific identification number for 
each response (Denscombe, 2016, p.244-245). The authors wrote an introduction letter in 
the survey with the purpose to introduce the respondent to the purpose of the study, and 
at what university the thesis was written (see Appendix 2). It was clearly stated that the 
response data would only be utilized for the study and the answers would be anonymous. 
Each specific answer got a specific number in order to identify the degree of 
implementation for each respondent. 
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The complexity of an ERM implementation and the definition of ERM could create bias 
in form of questions that could be interpreted in different ways between different 
respondents. In order to reduce the risk of different interpretation, the definition of an 
ERM system was given below the question. 
 
The finalized survey was sent out for feedback to Lundqvist, a professor in ERM at 
Gothenburg University. Lundqvist has since before written several academic articles 
within ERM related to the Nordic market (Lundqvist, 2014; Lundqvist, 2015). The survey 
was corrected in accordance with Lundqvist’s feedback.      
 
The first round of emails was sent out in the morning on Wednesday the 29th of March. 
These emails targeted CEOs and CFOs primarily, and included as few Info and IR emails 
as possible. Out of the total 666 emails sent, 45 emails were returned as errors, as well as 
roughly 20 out-of-office automated replies. The 45 emails with errors were sifted through 
and removed from the email list, replaced by secondary email addresses.  
 
On the Monday after (3rd of April), in the Afternoon, emails were sent to secondary email 
addresses of the 45 that were returned as errors. Out of these, a further 25 were returned 
as errors once more and these were then discarded since no tertiary email could be 
found. This resulted in a total sample of 641 companies.  
 
Later the same week, on the morning of Friday the 7th of April, reminder emails were 
sent to primary email addresses. Added to these emails were a voluntary list where 
companies could add their emails to receive a copy of the results of the thesis once data 
analysis was complete. This voluntary list was added due to feedback from companies 
wishing to receive a copy of the results once data analysis was completed.  
 
Finally, on the morning of Tuesday the 18th, reminder emails were sent to both primary 
and secondary emails to garner a last wave of responses. These were delayed due to Easter 
Holiday from Thursday the 13th untill Monday the 17th. This final round of emails gave 
out the end date for the questionnaire; Monday the 1st of May. The questionnaire was 
open between the 29th of March and 1st of May, for a total of 33 days and 20 working 
days (when excluding Saturdays, Sundays and Easter Holiday).  
 
The total tally after 20 working days open to the public were 79 unique responses from 
companies (one instance of a company responding twice was removed) out of a total 
sample of 641. This leads to a response rate of 12.32%.  In contrast to the current study, 
a survey was sent out to 676 companies listed on the Nordic Market by Lundqvist (2014) 
when investigating components of ERM, which lead to a response rate of 22.60%. While 
the current study’s response rate is lower than that of Lundqvist (2014), they are still 
within normal ranges for email questionnaires (having response rates between 10-20%) 
(Saunders et al., 2012, p.270).  
 

5.5.3 Gathering Volatility Data 
Once the responses from the companies had been allocated and exported to an excel 
document, volatility data had to be gathered. A suitable database was required in order to 
find the data, as well as be able to export it into excel for further analysis. As a result, 
EIKON was chosen as the primary database for volatility as well as further lagging 
variables for the GARCH model (Thomson Reuters, 2017a).  
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The primary data gathered are yearly return percentages for each of the responding 
companies. The return percentages would be used in the GARCH model, described 
further later on in this section, to calculate volatility over a varying time period. Following 
the earliest reported implementation of ERM from the responses, 1996 was chosen as the 
limiting time frame. Therefore, starting in April of 2017, when the data collection 
finished, and going back to 1996 resulted in, if established so far, 20 years of data. This 
data was then exported to excel in order to be sifted through and organized for STATA.  
 

5.5.4 Errors and Eliminations  
Throughout the rounds of emails, several responses were returned which were, ultimately, 
unusable. Out of the 80 responses, 10 were deemed unusable. These were due to 
inaccurate responses to either company name (due to wanting to remain anonymous) or 
to year of implementation (due to not knowing). There was one case of double response, 
and one case of a company listing a trading code which was impossible to find 
information on. Finally, the tenth company was eliminated due to having implemented an 
ERM system this year (2017), and therefore would not have any post-ERM data to 
compare to.  
 
Within the volatility data, the years of the financial crisis (2007-2009) were accounted 
for as potentially skewing the results of volatility analysis due to the large fluctuations in 
volatility at the time. Analysis was conducted on companies that started to implement 
ERM, or already had ERM implemented, during the time period of the crisis. This was 
done to investigate the effectiveness of ERM implementation on the stock return volatility 
of a company during this time period.   
 

5.5.5 Data Collection Results 
Of the 80 responses, 70 were ultimately deemed usable and data on those 70 gathered 
through EIKON. This means that, only accounting for usable data, the sample represents 
11% out of the total Nordic List & Oslo Børs compiled. Unfortunately, many of the 
companies which provided inaccurate data also reported having implemented ERM, and 
as such, a relatively large number of ERM companies were lost to incorrect response. Out 
of the 70 total, usable responses, 36 had implemented some form of ERM, resulting in a 
51% rate of ERM-implementation in the sample.  This is deemed a favourable result, as 
it gives both ERM and non-ERM companies a large (respective the sample) 
representation in the statistical analysis.  
 
 
 
 
 
 
 
 
 
 
 



	 44	

5.6 GARCH (1,1) Model Methodology 
This section will go through a simple form of the GARCH model which the tests are based 
upon. The function, use, and significance of the model will be given in order to provide 
the reader with the understanding to follow the results section. Therefore, the following 
model is discussed in great detail in order to give the reader an understanding to follow 
the analysis of subsequent tests. 
 
Once the descriptive data was translated into volatility data from EIKON, it was separated 
in panel-style in an Excel sheet. An excerpt from the excel sheet, and its format, can be 
found in the appendix (Appendix 4). The data was then run through Stata with a variety 
of secondary variables in GARCH(1,1). Each set of variables were paired with each other 
in all possible variations, adding the dummy for ERM. The variables were tested 
specifically for Multivariate Heteroskedasticity, the specific equation given in section 2.1, 
equation 2. The results from each series of tests, as well as an analysis of its fit, can be 
found in the results sections (6.2). A discussion on the results can be found in the 
penultimate section (section 7).  
 
The chosen method for organizing the data is Panel-style. Panel data was chosen due to 
the rolling time periods. Since the year of implementation of ERM was not the same 
across all companies, simple regression analysis would not be compatible. Instead, each 
company was given a unique identifier (n, n+1, n+2, …, n+n) and paired with its own 
unique return data (Stata, n.d.a, p. 1). Therefore, no unique identifier and return data were 
paired twice. This was done for ease of use with Stata, and in order to correctly create 
GARCH regression.  
 
Panel data created a few distinct problems which had to be addressed. Since the data 
gathered from EIKON was based yearly, the Time variable had to be as well. Stata’s date 
function uses a system which counts from January of 1960 until today, calculating how 
many ‘periods’ since 1960 the current period is (Stata, n.d.a, p. 2). Therefore, if based 
yearly, 2016 turns into period 56, 2015 into period 55, and so on. The gathered data lay 
between 1996 and 2016, and therefore turned into period 36 to 56. A snapshot of the 
panel-style data can be found in the Appendix (Appendix 4).  
 
To utilize the GARCH (1,1) model to test for volatility, the model had to be specified into 
multiplicative heteroskedasticity in Stata (Stata, n.d.b, p. 7). This utilizes a slightly 
different format than ordinary GARCH analysis, and in turn came with a specific 
drawback. A multiplicative heteroskedasticity GARCH model does not provide Chi-
Squared (chi-sq) results. Stata automatically conducts a chi-sq test on a regular GARCH 
command, where the independent variables are compared directly to the dependent. 
However, since this would be directly correlated with how the independent variable 
affects return, the multiplicative function had to be used instead, and does not provide a 
chi-squared.  
 
The GARCH model was chosen due to its ability to account for conditional variance, and 
its non-linear nature (Mondarres & Ouarda, 2012, p. 63). Since the time series does not 
follow a standard linear pattern, as in the same year of implementation as well as the same 
length of time since establishment, the non-linear nature of GARCH(1,1) is superior to a 
standard linear regression. Similarly, accounting for conditional variance allows the 
GARCH model to test a panel with missing observations, which is the case in the current 
study. The disadvantage for this, however, is that post-estimation, commonly utilized 
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with linear regression models, are not available with GARCH (Stata, n.d.c, p. 5). While 
this limits the tests which can be conducted on the model’s fit, the GARCH model is still 
superior as it accounts for the missing observations and lagging time series. 
 
 

5.7 Expected Results 
In light of the discussed theories and previous research regarding ERM, the authors of the 
current study formulated hypotheses regarding the primary and secondary research 
question.  
 
Reviewing the results from previous studies regarding ERM and its effect on risk, the 
hypothesis formulated stated that there would be a negative correlation between ERM 
and stock return volatility. This negative correlation stems from the research conducted 
by Eckles et al. (2011, p. 260), inferences through previous studies testing the link 
between company value and ERM (McShane et al., 2011, p. 650, Sekerchi, 2015, p.405, 
and Hoyt & Liebenberg, 2011, p. 801), and the general understanding of both ERM and 
volatility.  
 
This hypothesis states that the sample data should display relatively large (negative), 
significant figures for the implementation of ERM in regards to stock return volatility. 
The authors hypothesise that more developed ERM systems will further increase the 
benefit of ERM on stock return volatility. While this prediction is contrary to the results 
of McShane et al. (2011, p. 650), the authors believe that the angle and method of the 
current study are significantly different enough to warrant differing predictions.   
 
Regarding the secondary purpose, the authors hypothesise that the financial crisis has had 
a significant effect upon the stock return volatility of companies operating within the time 
period. The large volatility spikes during the time, and their effects on stock return, are 
hypothesised to be of significance in testing (Schwert, 2011, p. 791). However, as with 
previous studies, the authors similarly predict that ERM had no significant impact in 
reducing the stock return volatility during its time span (see Baxter et al, 2013, p. 1288 
and Quon et al., 2012, p. 267). While the authors do not predict results which differ from 
that of previous studies, the methodology utilized by the current study is differing enough 
that it warrants inclusion into the purpose, as well testing to be done specifically on the 
impact of ERM during the financial crisis.  
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6. Data Analysis 
In this section, the results of data analysis are presented in an objective manner, without 
interpretation or generalization. First, the descriptive data is presented based on the 
results from the questionnaire, and given context for the volatility analysis. Then, all the 
tests are presented in order conducted and the results displayed. Finally, all the relevant 
data is presented in a table at the end for ease of understanding. 

 
 

6.1 Descriptive Data Analysis 
The questionnaire was sent out to all the 641 companies listed on the Nordic stock market 
(Sweden, Denmark, Finland and Norway) with usable emails, and 80 answers were 
gathered. This is equal to a response rate of 12.32%. Out of the 80 answers gathered, 10 
were removed due to incomplete answers in the questionnaire. The data-set included for 
the analysis are based upon 70 answers.  
 
The distribution of the 70 answers gathered between the Nordic countries can be seen 
from figure 5 below:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 - Distribution of Respondents in Nordic Countries 
 
Most of the respondents within the current study consisted of 41 (59%) Swedish 
companies, while 16 (23%) were Danish companies, 8 (11%) Norwegian companies and 
5 (7%) were Finnish companies. A possible explanation why the majority of the 
responding companies were Swedish could be due to the fact that Umeå university is a 
well-known Swedish university, but is not as well known outside Sweden and might 
therefore reduce the response rate outside Sweden.   
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Figure 6 below shows the distribution of Degree of Implementation from the respondents.  
 

Figure 6 - Degree of Implementation 
 
Out of the 70 companies in the data set, 8 (11%) of the companies have started to 
implement ERM in order to manage risks in a holistic manner, but they do not define 
themselves as having implemented ERM yet. On the other hand, 19 (27%) of the 
respondents define themselves as having an implemented ERM process, but has to be 
improved in order to have a fully integrated ERM system. It can also be seen from figure 
6 that 9 (13%) of the companies consider themselves as having a fully integrated ERM 
system in place.   
 
It should also be mentioned that 2 (3%) of the companies answered Other, meaning that 
they have built an own framework based on standard frameworks such as COSO, CAS 
etc. In the current study, these companies are considered to have a fully integrated ERM 
system due to the fact that they have built their own framework based on their business 
environment.   
 
It can be seen that the majority, 54 (46%), of the respondents at least have started to 
implement a holistic way of managing risks.   
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Figure 7 below shows the year of implementation of ERM from the respondents.  
 

 
Figure 7 - Year of Implementation 

 
From figure 7 above, it can be seen that there exist two major peaks when companies 
started to implement ERM. The first peak occurred immediately after the financial crisis 
in 2007. During year 2008, 6 (8.45%) companies within the data set started to implement 
ERM. The year after, the number of companies implementing ERM declined. Since 2009, 
however, the trend has been an increasing interest in a holistic approach of managing 
risks.  
 
The two biggest industries represented by the data in the current study were companies 
belonging to the industrials sector and the healthcare sector, with 26 (37,4%) and 13 
(18.57%) respondents respectively. This is shown in figure 8 below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8 - Distribution of Industry 
 

It should be taken into account that 7 (10%) of the respondents belong to the financial 
industry, which is an industry with an extensive amount of regulations and restrictions, 
which could affect results of the current study. The problem of having financials within 
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the data for further analysis will be discussed further in the next chapter. Respondents 
within the financial industry have a tendency to have a greater extent of ERM 
implementation than other industries (Paape & Speklé, 2012, p.552). It can be seen that 
the majority of the responding financials 5 (72%) have not started with an ERM 
implementation. An interesting result that will be discussed further in the next chapter. 
 
Figure 9 below shows the degree of ERM implementation in regards to companies within 
the Financial Industry.  
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 

Figure 9 - ERM Implementation in Financial Industry Respondents 
 

Table 2 below shows the descriptive statistics for financial variables used in the data 
analysis. 
 
Table 2 - Descriptive Statistics Summary 

      
From table 2 above, it can be seen that return has a wide spread. The minimum return 
within the data set takes the value of -93% and the maximum return takes the value of 
+527%. The explanation for the wide spread between the highest and the lowest return 
could be explained by the fact that the financial crisis occurred which gave the Nordic 
stock market a more volatile environment. The variable Book Value shows two 
observations that are relatively large at 9791.975 SEK and 3474 SEK respectively. These 
two observations did not appear to affect the results when including them in the data set. 
The authors of the study decided to leave the two observations within the data set due to 
the fact that outliers should not be removed if the observation is not from the same 
population (Studenmund, 2014, p.78).      
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In order to avoid the problem of including independent variables that correlate with each 
other in the GARCH (1,1) model, a correlation matric was made. If correlation 
coefficients between any pairs of independent variables take a value higher than 0.8, 
multicollinearity exist, shown in the table below. A severe degree of correlation between 
pairs of independent variables could give wrong estimates and thereby reduce the 
trustworthiness of the results. It should be mentioned that multicollinearity could still 
exist due to multiple independent variables that could together correlate with each other 
without a higher value of the correlation coefficient (Studenmund, 2014, p.272). 
 
In the specified GARCH (1,1) model there was no detected problems of multicollinearity 
between the independent variables, which can be seen from table 3 below: 
 
Table 3 - Correlation of Independent Variables 
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6.2 GARCH Tests Performed 
This section will go through each of the tests performed in order conducted. For an 
overview of how these tests were performed, see section 5.5 in the Practical Methodology. 
Each test will follow the same general format for ease of viewing, and has an 
accompanying table with results from Stata. While each test, individually, has a specific 
purpose and tests a specific aspect of the overall model, the true conclusions must be done 
in an overarching fashion. Therefore, the Discussion section (section 7.1) will go through 
what the results mean in their entirety, and make broader generalizations where possible.  
 
In section 6.3, the results from all the following tests have been summarized in a single 
table, to allow for quick reference and to summarize the findings leading into the next 
section.  
 
 

6.2.1 GARCH (1, 1) Test 
Each section and test will refer back to the primary hypotheses which are being tested, 
located in the Choice of Variables section (5.2). These will be answered at the end of each 
tests’ section with whether the null hypothesis can be rejected or not. For the first test, the 
ERM variable is the first, and primary, variable to be tested, but so are each of the other 
financial variables.  
 
Table 4 - GARCH (1,1) Test 

GARCH	(1,1)	Test	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	 -1.107	 0.172	 0.000	
Book	Value	 -0.003	 0.001	 0.000	
Age	 0.000	 0.204	 0.000	
TD/TA	 -1.524	 0.070	 0.000	
ARCH	L1	 0.378	 0.034	 0.000	
GARCH	L1	 0.261	 0.039	 0.000	

 
The above variables show the results given from Stata, reduced to three decimal places 
for ease of viewing.   
 
Column-wise, going from left to right, the first output is Coefficient. The Coefficient 
output signifies the variable’s effect on the equation in question (UCLA, 2017). The first 
output for this column is the presence of ERM (ERM). The output for ERM corresponds 
to -1.107. This shows that, for companies with the presence of ERM, there is -1.107% 
less average stock return volatility compared to companies without. This first test only 
utilizes the presence of ERM, not its level of implementation. For variables which are not 
binary, this number corresponds to the overall increase to volatility given a unit increase 
in the variable.    
 
Following the ERM variable and moving to the next column, this corresponds to the 
variable’s standard error (Std. Err.). In a statistical test, the standard error, together with 
the density curve, creates the tests’ margin of error (Moore, McCabe, Alwan, Craig, & 
Duckworth, 2010, p.398) This margin of error, together with the coefficient output, create 
the 95% confidence interval (Moore et al., 2010, p. 398). Since the margin of error is a 
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margin by which the test could potentially be wrong, it together with the Coefficient 
cannot equal zero, since that would mean there is a possibility that the test could include 
no effect.  
 
The last column corresponds to a statistical P-Test. This explains the probability of the 
statistical test being incorrect, or in statistical terms, being unable to reject the null 
hypothesis of no correlation with the dependent variable. The GARCH (1,1) model 
generally tests against a normal distribution, in this case the Gaussian distribution. The 
P-Value shows the probability of the statistical test showing results from the extremes of 
this Gaussian distribution (Moore et al., 2010, p. 356). With a 95% confidence interval, 
the extremes are the outermost 5% of the distribution. If the statistical test includes the 
5% extremes, there is a probability that the test is not statistically correlated. Therefore, 
in any regression analysis, including the GARCH model, the aim is to have P-Values as 
small as possible, though at a minimum being smaller than 5% (Moore et al., 2010, p. 
359). The P-Value for ERM, and the rest of the independent variables, are at 0.000, or 
0.0%.  
 
Looking now to the results of each variable, certain important aspects spring to mind. 
First, comparing the Coefficient results for each variable, the two with the largest effect 
on volatility are ERM and Total-Debt-over-Total-Assets (TD/TA). These two bring -1.107 
and -1.524 respectively to lowering overall volatility. The ERM variable was discussed 
earlier, and for TD/TA, this means that an increase of 1% in TD/TA leads to a decrease of 
-1.524% to average stock return volatility. Comparatively, Book Value has a relatively 
small effect on volatility at -.003, meaning an increase of 1 million SEK leads to a 
decrease of -.003% on average stock return volatility. Finally, Age has a positive effect 
on volatility, though so marginal it doesn’t even show with three decimal places. 
Therefore, a 1-year increase in age results in practically 0.000% added to average stock 
return volatility. 
 
The final two rows correspond to the ARCH and GARCH tests performed. These two 
parameters are, in essence, the general movement of the model, and refer to 𝛼 and 𝛽 from 
equation 4 (section 2.1) (Stata, n.d.c, p. 18). Looking at equation 3, one can see that these 
variables should not, together, be greater than 1. The test above shows the two variables 
being less than 0.7, and as such, are within acceptable norms for the equation. These 
variables stay roughly the same, within acceptable norms, throughout all tests, and will 
therefore not be reported further on in the paper.  
 
With respect to the 0.0% P-Value of all independent variables in the model, and the values 
of the Coefficient output for each of the independent variables, a few conclusions can be 
made. Firstly, at the 95% confidence interval (5% significance level), the null hypothesis 
(𝐻+=has no effect on volatility) for ERM, TD/TA, Age, and Book Value can be rejected. 
The first alternative hypothesis (HK= has a negative effect on volatility) can be accepted 
(at 5% significance level) for ERM, TD/TA, and Book Value, but not for Age. The second 
alternative hypothesis (𝐻-= positive effect on volatility) can be accepted for Age (at 5% 
significance level). The effects of Age are, however, so marginal they do not even appear 
with three decimal places.  
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The cavéat to the stated results is that, while the null hypothesis can be rejected for the 
ERM variable, and it does have a negative effect as was speculated for this study, the 
effect of TD/TA is larger. This observation will be discussed further in the discussion 
section (section 7).  
 
  Rejected: 𝐸𝑅𝑀	𝐻+ = The implementation of an ERM system has no effect on a  

company’s average stock return volatility.  
 Accepted: 𝐸𝑅𝑀	𝐻- = The implementation of an ERM system has an effect on a  

company’s average stock return volatility.  
    Is accepted in its negative form.  
 

6.2.2 Accounting for the Financial Crisis Test 
As has been stated previously in this study (see section 2 & 3), the financial crisis brought 
with it a period of increased volatility across the board. Since companies operate on a 
global scale, and the influence of change in one part of the world may affect another part 
of the world severely, this lead to a need to test for these relationships. Therefore, in this 
section, the next test conducted added in the financial crisis.  
 
Using the 6.2.1 model, and all of the stated independent variables, a new dummy variable 
is created to account for the effect of the financial crisis.  
 
Table 5 - Accounting for Financial Crisis Test 

Accounting	for	Financial	Crisis	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	 -0.934	 0.162	 0.000	

Book	Value	 -0.002	 0.000	 0.000	
Age	 0.000	 0.000	 0.000	
TA/TD	 -1.735	 0.199	 0.000	

Financial	Crisis	 0.764	 0.144	 0.000	
 
Table 5 shows a change in all the previously mentioned independent variables, as well as 
the added Financial Crisis variable. Importantly, looking at the independent variables’ P-
Values, all of the variables are still significant with a 5% significance level.  
 
Going from top to bottom, the ERM variable has been decreased slightly from -1.107 to  
-0.934. Therefore, when taking into account the financial crisis, companies with an 
implemented ERM system have -0.934% less average stock return volatility than those 
who do not. This means that, when accounting for the financial crisis, the presence of 
ERM has a slightly lower effect than otherwise. While still significant, and lowering 
volatility by a fair amount, it must be noted that it has decreased.  
 
Book Value decreased slightly, to -0.002, and Age stayed basically the same, still being 
so marginal that it does not appear with three decimal places. Book Value still has a 
relatively small (but negative) effect on the volatility equation as a whole, with a 1 million 
SEK increase to book value resulting in -0.002% less average stock return volatility. Age, 
on the other hand, technically went up slightly (expressed in the hundred thousandths), 
but it is so marginal that it still means that an increase in Age by 1 year results in 0.000% 
less average stock return volatility.  
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The TD/TA variable, however, increased its effect on volatility when taking into account 
the financial crisis. An increase of 1% to TD/TA leads to -1.735 less average stock return 
volatility. This change in TD/TA is quite significant when analyzing the results from these 
tests, and is discussed in the Discussion section (section 7).  
 
Finally, the added Financial Crisis variable has a relatively large positive effect on the 
volatility equation. Companies operating during the financial crisis felt 0.764% increase 
to their average stock return volatility when comparing to companies who did not. The 
inclusion of the Financial Crisis variable shows that these years have a profound effect 
on the equation as a whole, increasing overall volatility by a fair amount. This should be 
kept in consideration when considering the overall model in this study.  
 
 Rejected: 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐶𝑟𝑖𝑠𝑖𝑠		𝐻+ = When accounted for as a variable, the  

Financial Crisis has no effect on a company’s average stock return 
volatility.  

Accepted: 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐶𝑟𝑖𝑠𝑖𝑠	𝐻- =When accounted for as a variable, the  
Financial crisis has an effect on a company’s average stock return 
volatility.  

Accepted in its Positive Form.  
 

6.2.3 Testing the Financial Crisis 
In the previous section, the financial crisis was accounted for to test whether it detracted 
from the overall impact of ERM. Based on the results, the inclusion of Financial Crisis 
caused ERM to shift, decreasing from the original test.  
 
However, referring back to the secondary purpose of this study, the financial crisis must 
be tested in a controlled environment, to see if ERM has an impact during volatility spikes. 
To do this, the years during the financial crisis, 2007-2009, are isolated, and the original 
test is repeated on only those three years. Something to keep in mind with the following 
results is that the data is highly skewed due to the limited number of data points. The 
previous tests, and the following ones, are conducted with a total of 1470 data points. The 
following test is conducted with only 210, a drop of 1260 observations.  
 
Table 6 - Testing the Financial Crisis 

Only	Financial	Crisis	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	 -0.234	 0.035	 0.500	
Book	Value	 0.000	 0.000	 0.831	
Age	 0.000	 0.000	 0.499	
TD/TA	 0.006	 0.031	 0.859	

 
 
From table 6, it can be observed that none of the variables are significant on the 5% 
significance level when only accounting for the financial crisis. The P-Values are 
immensely large, with the lowest being 49.9%.  
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With these results in mind, it seems that, for the secondary purpose, the null hypothesis 
of no effect cannot be rejected.  
 
 Cannot Reject: 𝐸𝑅𝑀	&	𝐶𝑟𝑖𝑠𝑖𝑠		𝐻+ = During the financial crisis, the  

implementation of ERM has no effect on average stock return volatility.  
 Cannot Accept: 𝐸𝑅𝑀	&	𝐶𝑟𝑖𝑠𝑖𝑠		𝐻- = During the financial crisis, the  

implementation of ERM has an effect on average stock return volatility.  
 

6.2.4 Pooled ERM Variable Test 
So far, the tests conducted have operated under the assumption that all forms of 
implemented ERM are of equal weight to the overall model. However, as has been 
discussed in the Risk Management section (section 2.4), ERM follows several forms of 
implementation. Therefore, a test must be conducted which keeps the 0-4 scale of ERM 
implementation described in the GARCH Model Analysis section (5.5).  
 
As was stated before, scale 3 & 4 are, for the purposes of this model, considered to be of 
similar weight and level of implementation. Since companies utilizing other forms of 
ERM than those specified within the survey, and since they stated they were specifically 
implemented, it is assumed that they are to the same degree as those with full (level 3) 
ERM Implementation.  
 
This led to the creation of pooled dummies for the following test. This form of pooled 
dummies creates 𝛽M, 𝛽&, 𝑎𝑛𝑑	𝛽O  for a company with fully implemented ERM (see 
equation 3-5), and only the first two for a company with partially implemented ERM. 
This is a more accurate form of dummy than simply making ERM = 2 for a company with 
ERM implementation = 2.  The results from this pooled dummy test are given below.  
 
Table 7 - Pooled ERM Test 

Pooled	ERM	Test	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	1	 -1.566	 0.812	 0.054	
ERM	2	 0.621	 0.839	 0.459	
ERM	3	 -1.195	 0.335	 0.561	
Book	Value	 -0.003	 0.000	 0.000	
Age	 0.000	 0.000	 0.000	
TD/TA	 -1.499	 0.204	 0.000	

 
 
In this test, the P-Values for the ERM dummies change from that of the original ERM 
variable. The ERM 1, ERM 2, and ERM 3 variables are all greater than the accepted 5% 
significance level. Therefore, these three dummies cannot reject the null hypothesis at the 
5% significance level.  
 
Since the inclusion of the pooled dummy variables increased the P-Values out of the 
accepted 5% significance level, discussions on the changes to the other independent 
variables will not be conducted. What the results of these pooled dummies mean will be 
discussed further in the Discussion section.  
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Cannot Reject: 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛	𝐻+ = Degree of ERM implementation has no  
effect on a company’s average stock return volatility.  

Cannot Accept: 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛	𝐻- = Ddegree of ERM implementation  
has an effect on a company’s average stock return volatility.   
 

6.2.5 Combining the Financial Crisis and Pooled Dummies Test 
This test will combine the pooled dummies used in the previous test, and the financial 
crisis variable introduced in 6.2.2. The purpose of this test is to check if the financial crisis 
may have skewed the pooled dummies test results.   
 
Table 8 - Pooled ERM and Financial Crisis Test 

 
 
 
 
 
 
 
 
 
 
 

 
The table above has some interesting results with regards to P-Value. Most importantly, 
ERM 1 went from ‘unable to reject null hypothesis’ to significant at the 5% level. A P-
Value of 0.036 (3.6%) is within the 5% level. Looking at the other two dummies, 
however, they remain firmly in the ‘unable to reject null’ camp, retaining P-Value well 
above the allowance.  
 
Therefore, when combining the financial crisis and the pooled dummies, an interesting 
result may be gained. The initial implementation of ERM, ERM 1 (with ERM 
Implementation >0) has a relatively large impact on the overall average volatility, while 
the further implementation of ERM, at least given the data available in the current sample, 
cannot be said to have an impact one way or another. The generalizability of this result is 
questionable, however, and will be taken up in the discussion section (section 7).  
 

6.2.6 Accounting for Industry – Financials Test 
As was discussed in the previous research section (3.2), previous studies conducted on 
ERM have generally only focused on specific industries. This study chose not to follow 
this format, instead investigating all companies on the Nordic Market regardless of 
industry type. This choice was made due to the availability of data and response rate; 
however, steps can be made to attempt to account for this choice. Out of all forms of 
industry, the Financial industry has strict forms of regulation on Risk Management, 
especially since the introduction and enforcement of the Basel accords and the backlash 
since the financial crisis. Therefore, the Financial industry was chosen as a potential skew 
to the results of these tests.  
 
 
 

Pooled	ERM	and	Crisis	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	1	 -1.295	 0.618	 0.036	
ERM	2	 0.588	 0.606	 0.332	
ERM	3	 -0.324	 0.245	 0.186	
Financial	Crisis	 0.774	 0.144	 0.000	
Book	Value	 -0.002	 0.000	 0.000	
Age	 0.000	 0.000	 0.000	
TD/TA	 -1.685	 0.197	 0.000	
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In order to account for the Financial industry being present in the data sample, ICB 
classification numbers were recorded for each company which responded to the 
questionnaire. In Stata, ICB classification numbers were used to identify companies for 
their industry, another dummy variable was created which identified companies within 
the Financial industry range.  
 
 
Table 9 - Account for Financial Industry 

 
 
 
 
 
 
 
 
 
 

Firstly, as opposed to the pooled dummy tests, all of the P-Values are at 0.0%. This 
indication shows that, ceteris paribus, these variables have a correlation with the volatility 
equation at the 5% significance level. Of specific interest here is the Financial Indust., 
ERM, and TD/TA variables. Unlike previous tests, when the Financial Indust. variable is 
included, it brings the TD/TA and ERM results down to become nearly identical, with 
TD/TA Coefficient being -1.179 and ERM Coefficient being -1.103. This means that, when 
taking into account companies operating in the finance industry, a 1% increase in TD/TA 
decreases the average stock return volatility by -1.179%, and a company with an ERM 
system has -1.103% less average stock return volatility than one which does not.  
 
The variable Financial Indust. is also relatively large, at -0.918. Companies which operate 
in the financial industry have -0.918% less average stock return volatility than companies 
who do not. Therefore, when accounting for the company’s industry, the model of the 
current dataset shows that being a part of the Financial industry correlates with a lower 
volatility at the 5% significance level. Like the presence of level 2 and level 3 ERM 
implementation, the Financial Indust. variable’s representation is relatively small 
compared to the overall dataset, and therefore may have difficulties being generalized to 
the overall population.  
 
 

Rejected: 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝐻G = Operating within the Financial Industry  
has no effect on a company’s average stock return volatility.  

 Accepted: 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦	𝐻- = Operating within the Financial Industry  
has an effect on a company’s average stock return volatility.  

Accepted in its Negative form. 
 
 
 
 
 
 
 
 

Accounting	for	Financial	Industry	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	 -1.104	 0.168	 0.000	
Age	 0.000	 0.000	 0.000	
Book	Value	 -0.003	 0.001	 0.000	
TD/TA	 -1.179	 0.199	 0.000	
Financial	Indust.	 -0.919	 0.157	 0.000	
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6.2.7 All Variables – Crisis, Pooled ERM, and Financials Test 
This test will put together the variables introduced in 6.2.2, 6.2.3 and 6.2.5 into a cohesive 
whole. Therefore, the GARCH model will include Financial Crisis, ERM 1, ERM 2, and 
ERM 3 as well as Financial Indust.  
 
Table 10 - Pooled ERM, Financial Crisis & Industry 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
In the final model, a few things have changed. Firstly, the Coefficient for ERM 1 is now 
the largest, with companies which have at least level 1 ERM implementation having  
-1.438% lower average stock return volatility compared to those without. Like the 
previous test (6.2.5), ERM 1 is still significant at the 5% significance level (2.2%), while 
ERM 2 and ERM 3 are both not significant (30.3% and 37.4% respectively). The 
Financial Crisis variable remains consistent with the previous test (6.2.4), with a 
relatively small increase. Book Value has retained its modest impact, with a 1 million 
SEK increase in book value giving a -0.002% decrease in average stock return volatility. 
The Financial Indust. variable has also stayed relatively the same, with companies 
operating within the finance industry having -0.905% lower average stock return 
volatility. Finally, TD/TA has decreased, going from a 1% increase creating a -1.685% 
change in average stock return volatility in (6.2.3) to -1.289%.  
 
This final model allows the rejection of the null hypothesis for all variables but ERM 2 
and ERM 3. Since ERM 1 is the same as ERM in the original model (6.2.1 – 6.2.2), and 
the other two dummies cannot reject the null hypothesis, this final model was redone in 
6.2.7 without the pooled dummy format.  
 
 
 
 
 
 
 
 
 
 
 

Accounting	for	Financial	Industry,	Crisis,	&	Pooled	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	1	 -1.439	 0.627	 0.022	
ERM	2	 0.646	 0.627	 0.303	
ERM	3	 -0.227	 0.256	 0.374	
Financial	Crisis	 0.780	 0.140	 0.000	
Financial	Indust.	 -0.905	 0.151	 0.000	
Book	Value	 -0.003	 0.000	 0.000	
Age	 0.000	 0.000	 0.000	
TD/TA	 -1.289	 0.184	 0.000	
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6.2.8 Final Model, all Variables, No Pooled Dummies 
This test echoes the variables from 6.2.6, but reintroduces the simple form of ERM. Since 
the degree of implementation dummies (pooled) cannot reject the null hypothesis, and 
only ERM 1, which is the same as the simple ERM can, the test is repeated without ERM 
2 and ERM 3.  
 
In order to further stress the GARCH model, and to highlight the robust nature of the 
results from the GARCH analysis, the final test was conducted both with and without 
independent variables in the Return portion of the equation. Adding them here means that 
this model is specified that these variables have an interaction with Return before testing 
volatility. Refer back to section 5.5 for more information on the GARCH model. These 
results will, therefore, differ slightly from results gained without testing for Return as 
well. 
  
Table 11 - All Variables, no Pooled ERM 

All	Variables,	Without	Pooled	
Variable	 Coefficient	 Std.	Err	 P-Value	
ERM	 -1.017	 0.174	 0.000	
Financial	Crisis	 0.754	 0.156	 0.000	
Financial	Indust.	 -0.930	 0.159	 0.000	
Book	Value	 -0.003	 0.001	 0.000	
Age	 0.000	 0.000	 0.000	
TD/TA	 -1.263	 0.277	 0.000	
Chi2	 0.0005	 	  

 
Table 12 displays all of the independent variables discussed in previous sections, with the 
omission of ERM 2 and ERM 3, and replacing ERM 1 with ERM.  
 
In the final results, it can be seen that all of the chosen variables are significant at the 5% 
significance level. The ERM variable shows that companies with an implemented ERM 
system have -1.017% less average stock return volatility. Companies operating during the 
financial crisis and within the Finance industry have 0.754% more average stock return 
volatility and -0.93% less average stock return volatility, respectively. The Book Value 
variable and Age variable are both relatively small influencers of volatility, with a 1 
million SEK increase to book value leading to 0.002% higher average stock return 
volatility and a 1-year increase in age leading to 0.000% higher average stock return 
volatility, respectively. Finally, as was found in the initial model (6.2.1), TD/TA is still 
the largest influencer on volatility within the model, with a 1% increase leading to -
1.262% less average stock return volatility.  
 
For the final model, the null hypothesis can be rejected for all variables at the 5% 
significance level. The 𝐻-M hypothesis can be accepted for ERM, Financial Indust., Book 
Value, and TD/TA. The 𝐻-& hypothesis can be accepted for Financial Crisis and Age.  
In the next section (section 7), these results are analysed and given context in the 
population as a whole and their meaning theorised. For ease of viewing, and to refer back 
to, the results from the previous rounds of testing are given in this final summary table.   
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6.3 Table Summary of Test Results 
 

Table 12 - Summary of Results 

 
*ERM 2 and ERM 3 have been excluded due to having P Value > 5% in all instances. 

**These values have ERM with P-Value > 5%, and as such, should not be analysed in 
regards to their value.  

  

Test	 ERM*	 Book	Value	 Age	 TD/TA	 Financial	Crisis	
Financial	
Industry	

GARCH	(1,	1)	test	 -1.107 -0.003 0.000 -1.524 N/A N/A 
Accounting	for	
Financial	Crisis	 -0.934 -0.002 0.000 -1.735 0.764 N/A 

Pooled	ERM	 -1.565739** -0.003 0.000 -1.499 N/A N/A 
Pooled	ERM	&	Crisis	 -1.294569** -0.002 0.000 -1.685 0.774 N/A 

Accounting	for	
Financial	Industry	 -1.104 0.000 -0.003 -1.179 N/A -0.919 

Pooled	ERM,	Crisis,	
&	Financial	Industry	 -1.439 -0.003 0.000 -1.289 0.780 -0.905 

All	Variables,	no	
Pooled	ERM	 -1.017 -0.003 0.000 -1.263 0.754 -0.930 
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7. Discussion 
In this section, the results are interpreted in the scope of the study and generalized to the 
extent possible. The model and results, overall, are presented as a discussion on the topic 
at large, and given its place in academia. The limits of the study are shown in regards to 
its scope. Finally, the author’s approach to impartiality, and steps taken to remain 
objective, are outlined in the final section.  

 
 

7.1 Interpretation of Results 
Interpreting the results from the GARCH (1,1) regression analysis in the previous section 
shows that, on the 5% significance level, given the sample available, companies with an 
implemented ERM system have on average 1.017% less stock return volatility than those 
without. These results are consistent with previous research conducted by Eckles et al. 
(2014, p.259) where results of lower volatility for implemented firms was also found. 
These results also coincide with the hypothesis put forth by the authors in the Expected 
Results section. 
 
Certain considerations must be made with these interpretations however. To start with, 
most of the companies with an implemented ERM system conducted said implementation 
between 2014 and 2017. This late implementation, relative to the data available, may 
skew the results of the study. Since ERM systems are complicated, and take years to fully 
implement, the benefits such a system brings may not be apparent until several years after 
implementation (Eckles et al., 2014, p.259).  
 
Furthermore, the analysis conducted could not find any significant results pertaining to 
level of implementation. When a pooled ERM dummy was introduced, it lowered the 
significance level of the results past the acceptable threshold. Therefore, given the current 
sample and a significance level of 5%, no interpretation can be made on the impact of 
further developing an ERM system past initial implementation. These results are contrary 
to initial hypotheses created, as the authors expected further implementation to further 
impact stock return volatility. Several factors may influence this lack of results. Foremost, 
the lack of a large sample size within each level of implementation may lead to significant 
bias within the results, and lead to such large P-Values. Secondly, if the results of the test 
are to be generalized, the lack of effect on volatility due to implementation could be a by-
product of the costly nature of implementing ERM. The initial investment cost creates an 
immediate benefit to the company, however further investments into ERM might not 
yield the same level of results. This could be pointing to a potential optimum-level of 
implementation for ERM, where further investment in implementation no longer adds 
value to the firm. This is a theme which has been alluded to by previous research already, 
such as McShane, Nair and Rustambekov (2011). 
 
Earlier studies (Liebenberg & Hoyt, 2003; Pagach & Warr, 2011) have investigated 
whether firms adopting ERM have specific firm characteristics compared to firms without 
ERM. The results of these earlier studies should be considered in the context of the current 
study. Most of the firms within the current study operates within the industrials industry 
(37.14%). This skew in the distribution between different industries, and could give 
biased results due to specific firm characteristics. According to Liebenberg and Hoyt 
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(2003), firms that are more leveraged tend to implement ERM to a larger extent than those 
with less leverage.  
 
Following this observation on regulated industries, another facet of the results to be 
discussed is in regard to the financial industry. This industry was pointed out due to their 
stringent requirements with regards to risk management. Therefore, there was a potential 
that companies operating within this industry may have requirements even beyond that 
of ERM, and lead to lower volatility rates. While the results found do back this 
observation, they are also only backed by a total of 10 observations, leading to an 
unwillingness to generalize these results. Results from previous studies have shown that 
the early adopters of ERM are generally within the financial industry, something the 
questionnaire results of the current study do not echo (Paape & Specklé, 2012, p. 552). 
This, once again, is most likely due to the low level of observations within this industry.  
 
From the results, the independent variable, debt-over-total-assets, and the dummy 
variable for ERM are the two variables with the biggest effect on the stock return 
volatility. An increase in debt in the debt-over-total-assets ratio (TD/TA) with one million 
Swedish krona (SEK), would result in a reduced stock return volatility with 
approximately -1.263% (table 12). If the company has started to implement ERM, the 
result would instead be a reduced stock return volatility on average with -1.104%. From 
the results in the current study, there are multiple ways of reducing the stock return 
volatility, such as increasing long-term debt-over-assets ratio, or to start implementing 
ERM. Different ways of reducing stock return volatility will induce different risks on the 
company. A greater long-term debt-to-asset ratio would mean greater probability of not 
being able to pay back said debt. On the other hand, when implementing ERM, the 
management team might face the risk of not understanding the threats and opportunities 
that the company faces. This could lead to an implementation of ERM based upon 
inaccurate strategic plans, which would be costly for the firm (Beasley, 2016, p.2).  
 
The total debt over total assets (TD/TA) variable also has an association with the book 
value variable. Since book value is assets minus liabilities, and assets are a part of debt-
over-total-assets, these two variables have an association in how they react with volatility. 
The output for book value is relatively small compared to the other results, and shows 
only marginal influence on stock return volatility. Since TD/TA, however, does have a 
large effect, it would seem that this ratio of debt-to-assets is the deciding factor of 
volatility, and not the actual effective value of either debt or assets (such as total equity 
or total debt). This indication is one which would be echoed with most financial 
academics. Since the size and function of companies vary, and certain companies require 
more assets than others, the ratio of these are of larger deciding factor than that of the 
exact numbers. A company with 100,000 employees around the world requires a large 
asset pool to function, while one with only 100 may not. These two hypothetical 
companies may also take on different levels of debt and still operate effectively. Deciding 
on a threshold level of debt which creates more risk than reward for a company is 
impractical due to these size differences. Instead, a ratio of debt-to-assets is more relevant 
in order to make comparisons between different companies.  
 
The financial crisis was another variable which has been focused upon, and a secondary 
purpose of the study. Referring back to section 2.4, the financial crisis brought with it a 
period of volatility spikes. These, according to the accompanying test (6.2.2), have a 
relatively large impact on stock return volatility. All test conducted which included the 
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financial crisis variable (6.2.2, 6.2.3, 6.2.5) show that companies that operated during 
those years have significant, large impacts on their volatility. The results of the financial 
crisis variable were estimated at roughly 0.7, meaning that operating during the years 
2007-2009 increased a company’s stock return volatility with, on average, 0.7%. When 
the crisis variable was included, the ERM dummy variable displayed lower impact than 
with other tests. This signifies that, while an ERM system does have a negative effect on 
volatility even during the financial crisis, it is not as large an impact as under more normal 
conditions. These results coincide with the authors’ original predictions, as well as with 
previous studies conducted. However, when limiting the test to only the years during the 
financial crisis (6.2.3), no variables displayed significant result. All the P-Values from 
this test were larger than the 5% significance level, by a wide margin. This means that, 
while ERM does have an impact despite the financial crisis, the tests in this study cannot 
conclude that it has an impact upon the volatility during the financial crisis by itself.  
 
As was discussed in the financial crisis section, the conclusions of ERM’s effect during 
this period of time is a point of contention. Previous studies conducted on the financial 
crisis which included ERM as a variable (see Baxter et al., 2013, p. 1288, and Quon et 
al., 2012, p.267) have found similar lack of results during testing. These studies found 
that certain aspects which may accompany ERM, or be available without the inclusion of 
it all together, have a much larger impact on performance during the financial crisis. One 
of these factors is managerial effectiveness, an indicator which Baxter et al. (2013, p. 
1292) and Andreau et al. (2012, p. 27) have associated with greater firm performance 
during the financial crisis. Management is a part of ERM, and can potentially be improved 
upon because of ERM through the implementation of processes such as risk appetite 
responsibilities, and by providing managers with key risk indicators to monitor (Ketcham 
& Louisot, 2014, p. 11). However, this is a conclusion the study cannot make, and must 
instead rely upon future studies to delve deeper into the potential link between ERM and 
managerial performance. As a result, this study cannot draw any conclusions regarding 
ERM and its effect on performance during the financial crisis, only make the conclusion 
that ERM has an effect despite accounting for the effect of the financial crisis on 
volatility. These results, once again, echo the initial prediction made by the authors, as 
they agreed with the conclusions put forth by previous studies.  
 
Finally, there is the variable of Age. Age within the current study refers to years since the 
company was established, and is modified based on the year tested within the 20-year 
time period. Like book value, age had a relatively tiny impact on average stock return 
volatility. Comparing the numbers gained from age to those of ERM or debt-over-total-
assets, the age results seem nearly insignificant. However, they are positive, and fall 
within the 5% significance level. Reasons for this could be that the longer a company 
operates, the more likely they are to experience periods of volatility spikes, such as those 
experienced within a financial crisis. Other reasons could be the previously discussed 
economic cycle (Arnold, 2002, p.5), which creates situations where companies that exist 
for longer periods of time experience large fluctuations in their stock return. A final 
component of this variable to consider is the skewed balance of young-to-old companies. 
The majority of respondents represented companies created within the last two decades. 
This means that results from the age variable is skewed towards the younger companies’ 
favour, potentially limiting the conclusions drawn from these results.  
 
During the data analysis, when different independent variables were included and/or 
removed from the GARCH (1,1) model, signs and coefficients were shown to be 
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relatively robust. The signs for each independent variable did not change and the size of 
each coefficient only changed marginally when changing the model specification. The 
robust results given in this study is a sign that no severe problem exist with the model. 
 

 

7.2 Limitations of the Study 
There are a few variables which would have been interesting to add to the study for a 
more complete picture of their effect on stock return volatility. However, due to various 
reasons such as time, availability, conflicting forms of measurement, and/or just due to 
the complexity of adding it to the GARCH model, these variables were cut. Here, they 
will be discussed, and their positions as hidden variables within the results reviewed.  
 
One of the variables that was wanted for the study is that of company size. Economies of 
Scale is a well-known concept within economics, and one which affects more than just 
price and supply. As was alluded to in the previous section, pegging down thresholds or 
limits for companies is a difficult thing to do due to the scaling issue. Therefore, adding 
scale or size as a variable would lend credence to the model and potentially offset these 
issues. However, the exact way to measure the size of a company, especially in terms of 
affecting risk management, is difficult.  
 
The first method attempted was to include a variable for board size. In general, the larger 
the company, the larger the board is in order to manage said company. This was also 
readily available through EIKON, the chosen database for the other variables. However, 
board size is highly subjective, as some companies have shareholders on their board, 
others have only CFOs, CEOs, and upper management, and still others have an 
independent board which has no upper or lower limit. Therefore, especially while 
comparing different industries and types of businesses, this form of measurement was 
considered not sufficient in representing the variable. 
 
The next method considered was using a variable for number of employees. This is a 
relatively easy number to find, and as long as certain considerations and cut-offs are made 
(only full-time, no consultants, etc) it should give a clearer view of company size than 
that of the board. However, once again, the different types and industries compared 
became an issue. Comparing a company with an easily maintained online service with 
one that requires numerous hands-on specialists is highly suspect. This was also not 
represented in EIKON, and would require being found manually, which creates another 
layer of bias for the results.  
 
In the end, with no variable which adequately measured size, and difficulties with time 
constraints, it had to be cut. With the creation of an ERM database, enabling limiting 
results to specific industries while retaining large sample sizes, it would be much easier 
to include size as a variable. Utilizing a form of scaling index, which is specifically 
designed to test between industries, would also be useful, though would perhaps be 
required to be created first. Either way, size is a variable which would have added another 
facet to the study, but which regrettably was not possible within the constraints.  
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Another aspect of the company that has been used before in volatility calculations has to 
do with earnings and dividends. These two variables are linked to the idea of profitability. 
Earnings per share, market-price-to-book-value, and dividends all signify some form of 
profitability. However, there were several problems with including these in the model. 
Firstly, no earnings information was available through EIKON. As was stated earlier, 
finding it through another database does create a form of bias on the part of the researcher. 
Secondly, all other data utilized was in yearly form, and would conflict with earnings 
information as this is reported in shorter time spans. This holds true for market-price as 
well, since this is recorded on a daily basis. As for dividends, not all companies choose 
to give these out. Since this is a subjective decision, one which may be backed by a need 
to appease shareholders rather than confirm profitability, it is difficult to objectively add 
it into the GARCH model.   
 
The final variables considered were pure debt and equity numbers. Since these would be 
un-manipulated numbers, the reasoning was that they would better represent the 
company. The problem encountered was that it just flat out does not work to add those 
large numbers into the GARCH model. This was circumvented with book value via 
dividing the numbers by millions to make them easier for the model to work with. 
However, even doing this returned errors, as some companies just had too large debt and 
equity numbers. Instead, debt-over-total-assets was decided upon as a representative of 
the company’s wealth distribution. Since both total debt and total assets were available, 
these two variables were just put together and added into the GARCH model.  
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8. Conclusion 
Where the authors review the truth criteria followed throughout the entire research 
process, as well as give their concluding remarks on the paper. Ethical considerations 
are presented, and suggestions for further studies given at the end.  

 
 
 

8.1 Concluding Remarks 
The purpose of the thesis was to answer two questions:  
 

- What	effect	do	ERM	have	on	the	stock	return	volatility	of	a	company	established	within	
the	Nordic	Market?		

	
- Specifically,	 during	 the	 Financial	 Crisis,	what	 effect	 does	 the	 implementation	 of	 ERM	

have	on	stock	return	volatility	of	a	company	established	within	the	Nordic	Market?	
 
This study has found interesting results in regards to ERM and its implication on the stock 
return volatility of companies listed on the Nordic Market. The results show that ERM 
does effect stock return volatility, with the implementation of ERM leading to, on 
average, lower volatility than for companies without ERM systems. These results were 
found to be significant at a 5% significance level when conducted on 70 unique 
companies listed on the Nordic Market in the time period of 1996-2016. These results 
have decreased the knowledge gap that exists regarding implementation of ERM and its 
effectiveness in reducing the stock return volatility. The results of the study give CEOs, 
board of directors and CROs within companies’ guidance regarding the impact ERM 
might have on the average stock return volatility. The study also shows results that 
companies implementing ERM, on average, are less volatile on the stock market than 
those without implementation, a reason why companies might consider to change their 
risk management approach from a more traditional perspective towards ERM.  
 
However, while the test results showed significance for a binary has/has no ERM system, 
results were not significant when the level of implementation was considered. Based off 
of the final rounds of testing, the initial implementation of ERM showed significant stock 
return volatility reduction, while further implementation of an ERM system did not 
provide further benefit to stock return volatility. The conclusion that can be drawn, based 
on the results from the gathered sample, is that an implemented ERM system provides 
significant benefit to reducing the risk for a company, while integrating an ERM system 
to a larger extent does not continue providing further benefit to reducing risk. However, 
the low level of response rate from companies with fully integrated ERM systems, as well 
as partially implemented systems, invites further study to be conducted on these 
conclusions.  
 
The results of the second research question did not show any significant results at a 5% 
significance level. The conclusion is therefore that companies did not appear to benefit 
from lower stock return volatility if they had at least started an implementation of ERM 
during the period of the financial crisis. The results of the second research question give 
us an insight regarding the effect of an ERM approach during times of volatility spikes 
on the stock market. The results should be studied further with a greater amount of data 
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during the time period of the financial crisis, and tested further to reach any significant 
conclusions. 
 
 

8.2 Truth Criteria	
When concluding a study, it is imperative to review the fundamental criterion of research 
design; truth and quality. To this extent, the following sections will review the study in 
terms of its reliability, validity, and impartiality. The objectives of these sections are to 
outline the steps the authors took to maintain the integrity of research at Umeå University 
and academia as a whole.  
 

8.2.1 Reliability 
The reliability of a study explains whether the study, and its results, are repeatable 
(Bryman, 2012, p. 41). Keeping reliability is difficult, and there are several factors which 
may hamper a study’s ability to be replicated. Four major factors for reliability are put 
forth by Saunders (2012, p. 192); Participant Error, Participant Bias, Researcher Error, 
and Researchers Bias.  
 
As this study utilizes a questionnaire, the two most important factors will be that of the 
participant, Participant Error and Bias. Participant Error refers to a factor which 
influences the participants’ ability to answer correctly (Saunders et al, 2012, p. 192). Due 
to the open-ended nature of ERM, and the difficulty of the academic world in pinning 
down a unified definition, this could severely hamper another researcher from reliably 
repeating the study. If research was conducted within a year, on the same companies, 
utilizing the same methods, yet with a modified definition of ERM, it may produce 
different results than this study. Therefore, the definition used is posted in the appendix 
(Appendix 1) and may be utilized by subsequent researchers.  
 
A more difficult aspect of Participant Error to combat is the lack of knowledge of the 
participant themselves. Therefore, CFOs and CEOs were targeted primarily as the 
potential for lack-of-knowledge is minimal at that level. However, since all CFOs or 
CEOs were not reachable, some company IR and Information (info@company) emails 
were utilized. These may lead to potential error on the side of the participant, and skew 
results. The optimal would be to utilize a database of CFO and CEO addresses, however 
such a database does not exist. Researchers wishing to repeat the current study would 
need to either utilize the same list of emails, or allow for small differences in individual 
responses if they managed to find (or not find) the same email addresses.  
 
The next factor, Participant Bias, refers to factors which may induce a false response from 
participants (Saunders et al, 2012, p. 192). A common method to combat biases in 
participants is to keep anonymity of their answers. This way the participants will not over-
inflate or give false positives in order to boost their own or their company’s image. 
Therefore, all results from the questionnaire are anonymous, and were stated as such in 
the questionnaire.  
 
On the side of the researcher are Researcher Bias and Error. Researcher Error occurs 
when the researcher’s interpretation of the data is altered (Saunders et al., 2012, p. 192). 
Mental or physical fatigue, stress, and lack of focus are only a few examples of such error. 
To combat this, researchers should always be well-rested when handling data, take their 
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time, and utilize caution at all times. Since this study is conducted by two partners, 
checking and re-checking was utilized at each stage when handling data, and therefore 
went through several rounds of redundancy before being published. The researchers have 
attempted to limit human error to the extent possible.  
 
Researcher Bias, however, is the active process of misuse of responses in order to suit the 
researcher’s own view (Saunders et al., 2012, p. 192). This could take the form of unjust 
elimination of variables which do not fit the narrative, or purposefully misinterpreting 
data in order to produce a better fit. Once again, since the current study was conducted 
by partners, this is naturally reduced through redundancies. Data was also looked over by 
supervisors in order to increase the reliability of results. In signing off on the study’s 
publication, the researchers signed off on the reliability of its data as well, once more 
limiting the potential for bias.  
 

8.2.2  Validity 
The validity of a study is concerned with the integrity of the conclusions of a study 
(Bryman, 2012, p. 42).  Since this is a quantitative study, the focus will be on internal and 
external validity. Internal validity is concerned with the causal relationship between the 
independent and dependent variable, meaning that the dependent variable truly changes 
due to the internal, and not some other “hidden” variable (Onwuegbuzie, 2000, p. 7). 
External validity is concerned with the generalization of the data outwards to the rest of 
the population, based on the sample (Onwuegbuzie, 2000, p. 7).  
 
The work most cited when dealing with either internal or external validity is that of 
Campbel & Stanley (1971, p. 5). They proposed 12 factors which must be observed and 
controlled in order to maintain internal (first 8) and external (last 4) validity. These are 
presented in the table below. 
 
Table 13 - Factors of Validity 

 Factor Name Description 
1. History Events occurring between first and second 

measurement. 
2.  Maturation Changes within respondents during the 

response. 
3.  Testing Taking a test on the scores of a different test.  
4. Instrumentation Calibration/use of measuring instruments. 
5. Statistical Regression Groups selected based on their extreme 

choice.  
6.  Biases  The inaccurate selection of respondents. 
7.  Experimental Morality Loss of respondents from comparison groups. 
8.  Confounded Variable Mixing up a variable with the true 

experimental variable.  
9.  Reactive/Interactive Effect Changing the responses due to the fact that 

one is testing it.  
10.  Selection Bias Same as above, but for external.  
11.  Experimental Arrangements Generalizing the experimental variable when 

it is not possible to do so.  
12.  Multiple Treatment  When respondents are utilized several times, 

and therefore may change because of it.  
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(Factors taken from Campbel and Stanley, 1971, p. 5-6).  
 
Of the factors listed, a few can be removed from consideration due to the nature of the 
study. This includes; History, Maturation, Instrumentation, Statistical Regression, 
Experimental Morality, and Reactive Effect. Being unaffected by the short passing of 
time (History), as the implementation of ERM takes longer than the length of the study, 
means this is a non-issue. Similarly, since the questionnaire was purposefully made short 
and to the point, The Maturation variable is also a non-issue, as the respondents are 
unlikely to change their mind on ERM over the course of the questionnaire. The 
instrument used is a non-operated online questionnaire, meaning if it was utilized by 
another, it would yield the same results (Instrumentation). Since the study was conducted 
on all companies on the email list, and none were excluded based on any discriminatory 
variable, the Statistical Regression factor is not a problem.  Experimental Morality 
regards participants dropping out of a study, but since this study is conducted over a short 
time-span, and responses are only recorded once the entire questionnaire is complete, this 
too can be disregarded. Finally, since the study is on binary facts (does one have ERM or 
not), the thoughts of the respondents will not change as a result of the study itself.  
 
Of the other factors, however, there are a few which have to be more closely examined. 
Firstly, Testing, which is the validity factor focused on multi-stage sampling. Within the 
current study, the volatility data is being tested on data which itself has been gathered 
from a sample. As such, this could potentially cause problems. Incorrect response in the 
first test may lead to significant errors in the second. This, once again, boils down to the 
fact that no ERM database is available. As such, regardless of the method chosen to gather 
ERM data, the Testing factor will be present. To combat this, to the extent possible, the 
survey was created with meticulous care to minimize the level of incorrect response (see 
section 5.2.2 and the appendix).  
 
Multiple Treatment, or utilizing the same respondent twice, was combated through the 
removal of respondents from the email list after they completed the survey. Each 
respondent also had to identify their company of representation through a company code, 
and as such, allowed for cross checking with previous answers. However, despite these 
steps, there was one instance of Multiple Treatment which was identified and removed.  
 
For the factor of Bias in selection, the form of bias possible is during the gathering of 
emails for the respondents, and during the research process. To combat the first, the 
authors created a hierarchy to search for, starting with CFOs and CEOs, and continuing 
down to info emails. This was in order to limit bias from the authors when finding suitable 
emails for use, as in choosing to take lower-tier emails, such as IR or info, from companies 
which were deemed less likely to have ERM. However, due to the amount of companies, 
emails gathered, and data to sift through, this form of bias would not only be time 
consuming, it would also limit response rate, thereby being counter-productive. During 
the research process, there is a potential for bias with the choice of previous research to 
rely upon. The Previous Research section (3) is a way to combat these problems, as the 
major works which influenced the study are reviewed in detail for both positives and 
negatives. The Source Criticism section (4.4) is another form of self-reflection, further 
attempting to limit the bias within the research process. 
 
The second form of bias which may create problems is on the side of the respondents. 
The choice to participate in the survey may be driven by factors on the respondent’s side, 
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creating bias in the data collected. Examples of this could potentially include: the 
respondent’s hitherto experience with ERM, the respondent’s current degree of success 
with ERM, and potential over-exaggeration of ERM implementation. Since these forms 
of bias take place on the respondent’s side, they are difficult to control. Instead, steps 
were taken to limit the potential for misinterpretation and misrepresentation. Adding a 
section in the questionnaire for degree of implementation, and assuring respondents’ that 
their answers will remain anonymous, were both done in the interest of limiting 
respondent bias.  
 
The two other factors which are likely to cause problems are that of Confounded Variable 
and Experimental Arrangements. Confounded variable would undermine the entire study, 
such as assuming the implementation of ERM was the true experimental variable when it 
was not would mean the study was unable to contribute with any meaningful data. This 
is one of the main reasons why GARCH is the main model utilized for data analysis. 
Since it allows for lagging variables, it identifies the true independent variable when 
utilizing it for regression analysis.  
 
The second, Experimental Arrangements, is more difficult to control. Being able to 
generalize the data to the rest of the population requires a large enough sample size and 
to be representative of the population (Polit & Beck, 2010, p. 1452). Representative here 
is most generally in the form of random sampling (Saunders et al., 2012, p. 262). random 
sampling was considered during the research design process, but ultimately the potential 
for non-response from a random sampling method was deemed too large for any 
meaningful analysis to be done. Therefore, utilizing the OMX Nasdaq and Oslo Børs, 
convenience sampling in the form of surveys were selected. While this does increase the 
potential for bias from the respondents, it is unfortunately also the only way to garner 
enough of a response rate without having an accessible database for ERM. 
 

8.2.3 Impartiality 
Degree of objectivity within the research depends on the values of the authors. During 
the process of the current study, lack of objectivity can occur in several steps (Bryman & 
Bell, 2011, p.30). Lack of objectivity can, for example, influence the formulation of the 
research question, chosen method, and interpretation of data, to name a few. The authors 
of this thesis are aware of the potential problem of being objective. Therefore, several 
steps were taken during the course of the research process in order to maintain the 
integrity of the research.  
 
One of the key components in keeping objectivity is the lack of interference in results by 
the researchers. Within the study, the researchers only eliminated responses which were 
unusable due to incorrect response, and not due to personal preference. These 
eliminations were done twice, once by each researcher, in order to maintain the integrity 
of the results, and to make sure the same conclusions were made independently.  
 
This redundancy method was also utilized when running tests through Stata. Both 
researchers ran Stata calculations on two separate computers at the same time, as well as 
a final redundancy test done on university computers. These results were then compared 
to ensure that no researcher bias crept into the tests. To maintain this impartiality, the 
commands utilized are available in the appendix (Appendix 5).  
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To further enhance objectivity, the Data Analysis and Discussion sections were separated, 
allowing for objective results in the Data Analysis and subjective results in this section. 
This is to allow readers to form their own opinions on the data before inserting the 
subjective opinions of the authors.  
 
Finally, through several seminars with other Master thesis students, feedback was given 
on choice of research question, choice of method, and choice of model. This allowed 
outside opinions, and criticism, to influence the formulation of these sections. As other 
students had no further hand in the creation of the study, their objective opinions add to 
the impartiality of the study.  
 
 

8.3 Ethical Perspective 
Research Ethics is an important aspect to consider when conducting business research. 
At different stages of the research process there exists a possibility of ethical violation. 
These violations might affect the integrity of the conducted research (Bryman & Bell, 
2011, p.122). The authors of the current study have thereby chosen to discuss the four 
main perspectives of ethics in order to increase awareness of the implication of the current 
research on participants. The first of these ethical perspectives is whether the participants 
have been harmed during the research process. The authors of the current study have 
gathered information through questionnaires sent out to companies regarding the extent 
they have implemented ERM. In the introduction letter of the survey it was pointed out 
that the answers given would be anonymously handled and would not be traceable back 
to the company in the study. The study would therefore not harm the company or the 
individual.  
 
The second ethical perspective considered was whether the participants of the study had 
all information available in order to make a decision regarding their participation in the 
study (Bryman & Bell, 2011, p.122). The introduction letter to the questionnaire 
(Appendix 2) was written in order to introduce the participant to the current study and the 
purpose of it, giving them all information possible to make their decision.   
 
The third ethical perspective taken into account relates to the privacy of the respondent 
(Bryman & Bell, 2001, p.122). In order to answer the questionnaire, the respondent had 
to disclose information regarding their risk management practices. This disclosure may 
be seen as sensitive information, since the implementation of risk management practices 
may act as a signal to shareholders, affecting their attitudes towards the company 
(Makarova, 2015, p. 37). To take this ethical perspective into account, the introduction 
letter of the survey assured respondents that data from the survey would be managed 
anonymously. If a company felt that this violated their privacy, they were not forced into 
answering the survey as it was entirely voluntary.  
 
The last ethical perspective considered relates to deception (Bryman & Bell, 2011, p.122). 
The authors of the current study do not find evidence that the ethical perspective of 
deception is violated, due to the fact that the introduction letter clearly explains the 
purpose of the study. Another ethical aspect relevant for the current study is to consider 
data management (Bryman & Bell, 2011, p.139). Respondents of the survey are informed 
that their answers only will be utilized for the current study and will be managed 
anonymously and should thereby not cause any ethical issues for the respondent.   
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8.4 Future Research 
Despite increased research within the field of risk management, and especially ERM, 
most of the current research focuses on the implementation process of ERM and its effect 
on firm value. When the current study was conducted, several knowledge gaps were 
identified. The success of an ERM implementation are heavily dependent on the board of 
directors and the CEO of the company. Therefore, it is of importance to conduct further 
research regarding the link between ERM effectiveness and the management teams 
understanding of the organization. The research could be done through interviews with 
CEOs of companies with an existing ERM system in place, and compare the degree of 
organizational understanding when they decide to implement ERM to each company’s 
stock return volatility before and after implementation.  
 
Further studies could focus on the areas where a lack of significant results, or data, were 
found. The level of ERM implementation, and its potential to providing further volatility 
reduction, is a potential research question all of its own. Creating an agreed-upon scale 
of implementation, and either conducting interviews with management to find their 
viewpoint on the implementation’s success at reducing risk, or conducting quantitative 
analysis on companies where the focus lies on degree of implementation, seems a logical 
jumping-off point. This type of research, like most research based on ERM, would benefit 
immensely from a database of companies with implemented ERM systems.  
 
Finally, with regards to the secondary purpose, further study is required on how ERM 
systems may be helpful during times of volatility spikes. The lack of significant results, 
both from this current study as well as previous studies, shows that enough research has 
not been conducted on the the impact ERM had, and could have in the future, on times 
such as the financial crisis. Testing the linkage between the implementation of ERM and 
managerial competence, a factor which has been linked to greater performance during the 
financial crisis, could find further connections between ERM and the financial crisis. The 
explicit testing of the impact of systems likes ERM, or similar risk management, on times 
of financial distress is lacking especially on the Nordic Market. Therefore, a study 
combining these factors is of great potential in the future.  
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Appendix 
 

Appendix 1: ERM Definition Used 
 

“For the purposes of this study, we are defining “ERM processes” as being any 
type of ERM framework (COSO, RIMS, CAS, custom, etc). The ERM framework 
is used to handle risks both internally and externally in a holistic manner, as 
opposed to more traditional “silo-based” risk approach, which is done 
individually for each business unit.” 
 
 –From official Introduction Letter to the Survey used.  

 
 

Appendix 2: Introduction Letter to Survey 
 
 “To whom it may concern,	

We (Anthony McCabe and Philip Petersson), are currently writing our Master's 
thesis in Finance at Umeå University on the subject of Risk Management. We 
are looking into the effectiveness of the Enterprise Risk Management (ERM) 
framework in lowering overall risk (measured through stock price volatility) to a 
company.  	

 
In order to accomplish this, we are currently gathering data on which 
companies have implemented an ERM process in any way, shape, or form. 
Therefore, we invite you to do a quick, 4 question questionnaire which takes less 
than 5 min to answer, linked below. Data from this questionnaire will be 
gathered anonymously, will only be utilised in the purview of this study, and will 
be published without any identifying features for either yourself or the company 
you represent. 	

 
For the purposes of this study, we are defining “ERM processes” as being any 
type of ERM framework (COSO, RIMS, CAS, custom, etc). The ERM framework 
is used to handle risks both internally and externally in a holistic manner, as 
opposed to more traditional “silo-based” risk approach, which is done 
individually for each business unit. 	

 
Thank you for your time!	
Sincerely,	
Anthony McCabe & Philip Petersson 
 
Survey: Link to Survey” 
 
-	Introductory	letter	sent	to	companies	on	the	OMX	Nasdaq	Nordic	List	and	
Oslo	Børs.		
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Appendix 3: Copy of Survey 
 
 The Survey included 11 sections, of which the first was a choice of language, and  

then the proceeding two questions were the actual survey. The two questions were 
given in five different languages: English, Swedish, Danish, Norwegian, and 
Finnish. The English version of the questions are given below.  
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Appendix 4: Panel Data Snapshot 
 

Date	 ID	 	 Country	 ICB	classification	 Return	 R(t-1)	
56	 1.00	 	 Sweden	 3700	 7.5%	 	
55	 1.00	 	 Sweden	 3700	 26.1%	 7.5%	
54	 1.00	 	 Sweden	 3700	 22.4%	 26.1%	
53	 1.00	 	 Sweden	 3700	 -1.9%	 22.4%	
52	 1.00	 	 Sweden	 3700	 -8.7%	 -1.9%	
51	 1.00	 	 Sweden	 3700	 28.8%	 -8.7%	
50	 1.00	 	 Sweden	 3700	 27.9%	 28.8%	
49	 1.00	 	 Sweden	 3700	 45.1%	 27.9%	
48	 1.00	 	 Sweden	 3700	 -24.0%	 45.1%	
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Appendix 5: Stata Commands Used 
 
clear 
import excel "/Users/anthonymccabe/Desktop/STATA_DATA_RM 
.xls", sheet("Variabler ≈rsbasis") firstrow 
gen ERM1 = 0 
gen ERM2 = 0 
gen ERM3 = 0 
replace ERM 1 = 1 if ERMimplementation > 0 
replace ERM 2 = 1 if ERMimplementation > 1 
replace ERM 3 = 1 if ERMimplementation > 2 
gen ERM = 0 
replace ERM = 1 if ERMimplementation > 0 
gen financialcrisis = 0 
replace financialcrisis = inrange(Date, 47,49) 
gen financial = 0 
replace financial = inrange(ICBclassification, 8000, 9000) 
tsset ID Date, yearly 
 
arch Return ERM1 ERM2 ERM3 financialcrisis financial 
Bookvalue Age debtovertotalassets, arch(1/1) garch(1/1) 
het(ERM1 ERM2 ERM3 financialcrisis financial Bookvalue Age 
debtovertotalassets) nolog 
 
arch Return ERM financialcrisis financial Bookvalue Age 
debtovertotalassets, arch(1/1) garch(1/1) het(ERM 
financialcrisis financial Bookvalue Age 
debtovertotalassets) nolog 
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