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Abstract 

The notorious cyclical nature of the construction industry makes it an intriguing area of research. 

During economic recessions, margins are tight as companies bid for a scarce number of projects, 

while economic expansions lead to more flexible boundaries. The purpose of this thesis is to 

explore if contractor companies are able to take advantage of economic expansions in order to 

compensate for the performance during recessions and thereby provide an attractive investment 

opportunity. The empirical results will be estimated based on 15 years of historical data on listed 

Danish contractor companies. One Swedish company was added to the analysis to add another 

aspect. Various risk-adjusted performance measures will be used to enable an assessment of the 

attractiveness investing in the contractor companies. The results suggest that the Danish companies 

fail to provide a valid investment opportunity while the Swedish company is able to beat the 

market. The quantitative results are complemented by an industry analysis that explores which 

factors are influencing the contractor sector. The main obstacles for the Danish companies are rigid 

regulations and a high cost of construction. These factors decrease the competitiveness of the 

sector as well as limiting the efficiency. The future for the industry is however encouraging as 

there are found persuasive reasons for optimism within the industry. 
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1 Introduction and background 

The art of investment can be defined as an allocation of a resource, with aims of future benefits. 

In a financial sense, these future benefits are called returns, and consists of both the gain from 

selling the good and the eventual income it has generated during the investment period (Feibel, 

2003). The returns of an investment should depend on the risk taken by the investor, as a greater 

risk should be rewarded with a greater chance of high returns. There is therefore a positive 

correlation between risk and return with the important caveat that taking on more risk may not 

result in higher returns, but can lead to a loss of parts of the invested capital. The risk-return 

tradeoff is fundamental part of investment theory. The risk associated with an investment lies along 

a risk-return spectrum, where low-risk investments typically are low yield government bonds. The 

middle of the spectrum contains stocks and high-yield bonds, while the high end of the spectrum 

could include emerging markets stocks, private equity and commodities. The focus of this thesis 

lies on the contractor sector in the Danish construction industry. Probably placed somewhere in 

the middle of the risk-return spectrum, it is thought interesting to explore if the risks associated 

with investing in this sector are rewarded with the appropriate returns. In Denmark, the 

marketplace for Danish securities is the Copenhagen Stock Exchange. On average there are over 

93,000 transactions, which are worth over 6.1 billion DKK, being made daily on the NASDAQ 

Copenhagen (Ritzau Finans, 2015). Three contractor companies on the Copenhagen Stock 

Exchange, including one Swedish contractor company, will be used to explore the performance of 

the contractor sector compared with the overall market. 

This section will be divided into three sub-sections, where section 1.1 will provide the motivation 

behind the thesis subject. Section 1.2 will sum up the introduction and motivation into an overall 

research question. Finally, the scope of the thesis will be focused with the delimitation in section 

1.3. 

1.1 Motivation 

The preliminary interest in exploring the construction industry was based on the notion that the 

sector is able to create a high turnover, especially when the general economy is performing well. 

The main question is if the contractor sector is able to turn this turnover into an attractive 

investment for investors. The construction industry is said to be closely connected to the state of 

the economy, where the industry thrives when the economy is booming and struggles in economic 
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downturns. This dependence of the economic condition adds to the risk of investing in the industry, 

which fuels the interest of exploring if such an investment is attractive by comparing the sector to 

the overall market. The first part of answering this question is to compare the returns of the industry 

to the general market, while the second part is to relate these returns to the risks associated with 

them. In pursuance of answering these questions, two asset pricing models and their associated 

performance measures will be presented to explore the risk-return relationship of the contractor 

sector compared to the overall market.  

The efficient market hypothesis (EMH) presented by Eugene F. Fama (1970) states that asset 

prices reflect all available information. A market where assets are priced accurately according to 

the available information is said to be efficient. The direct consequence of the EMH is that it is 

impossible to outperform the market through stock selection or market timing, as all stocks trade 

at fair value on stock exchanges. The only way to obtain higher returns is to get lucky or by taking 

riskier investments. This thesis will challenge the EMH and explore if the contractor sector is able 

to beat the overall market. 

1.2 Research Question 

Grounded on the introduction and motivation the following research question defines the overall 

purpose of this thesis: 

- Is it attractive to invest in the contractor sector in the Danish construction industry seen 

from an investor perspective? 

The thesis will empirically test if companies in the contractor sector of the construction industry 

deliver a return that is proportionate to the risks. The idea is that even though construction firms 

may perform well in good times, when the economy is booming, they are not able to benefit from 

the good times as they struggle when the economic situation is dire. This thesis seeks to explore if 

and why this may be the case. 

For clarification purposes, the following sub-questions are presented for a structural overview of 

the process of answering the overall research question: 

- How does financial theory view risk and which risk measures are used to analyse if an 

investment is attractive? 
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- Which factors define the construction industry and how do they affect possible investment 

opportunities in the industry? 

- How does the contractor sector perform relative to the overall market and which factors 

influence this performance? 

1.3 Delimitation 

Delimitations, like the research question help manage and outline the further project process. 

Where the research question controls the choice of subject and subject matter, the delimitations 

describe, which academic parts of the problem will not be clarified. In the process of answering 

the research question, emphasis has been laid on creating a natural limit for which areas are deemed 

important and which are beyond the scope of the thesis. Therefore, several issues and topics, which 

could be viewed as relevant to the thesis have been deliberately omitted to limit the content of the 

thesis. The theoretical framework is not exhaustive and will be limited to include only the most 

significant the theory relevant to the thesis. It is however deemed sufficient and representative to 

support the topics of this thesis. 

The thesis could include other asset pricing models to allow a broader conclusion and multiple 

views. These models could for example be the Arbitrage Pricing Model or Carhart four-factor 

model. Additionally, other performance measures such as the Information ratio and the Sortino 

ratio could be used to open up for different interpretations. However, models and performance 

measures used in this thesis are deemed to give a sufficient insight. 

Furthermore, this thesis evaluates stocks individually and not as a portfolio, thus diversifications 

plays no role in the assessment of the attractiveness of the contractor sector in the Danish 

construction industry. The term diversification will therefore not be explored and elaborated 

further. 
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2 Theoretical Framework 

The aim of this thesis is to look into the attractiveness of investing in the contractor sector in the 

Danish construction industry. In order to answer the research question three sub-questions will be 

explored and discussed. This section will shed light on the theoretical framework surrounding the 

research question. First, financial risk is defined in section 2.1, as risk factors are a crucial part of 

determining the attractiveness of an investment. This section also includes an introduction to the 

role of investors. In section 2.2, the theory of asset pricing and the Capital Asset Pricing model are 

presented, as they serve as the underlying model in this thesis. The performance measures used to 

determine the risk-reward relationship are introduced in section 2.3. Lastly, section 2.4 presents a 

multifactor model and its performance measures as an alternative model. 

2.1 Defining Financial Risk 

According to the Oxford dictionaries, “risk” is a situation involving exposure to danger (Oxford 

Dictionaries, 2018). Risks arise from incomplete knowledge of the present and lack of information 

to predict the future. In 1921, Frank Knight argued between two types of risk, risk and uncertainty. 

He restricted the non-quantitative type as uncertainty, while measurable uncertainty is called risk 

(Knight, 1921). Financial risk is defined as the likelihood of loss, while exposure can be explained 

as the possibility of loss (Horcher, 2005).  Risk therefore arises because of exposure. Financial risk 

exposure can have influence on a company’s stock price, thus managing financial risk should have 

economic priority. By applying financial instruments to control risk, exposure economic value can 

be created. 

The total risk exposure of a stock can be measured in volatility. The volatility of a stock price is a 

measure of the uncertainty of future stock price movements (Hull, 2012). The standard deviation 

can be estimated based on historical data: 

𝜎𝑖 = √
1

𝑛−1
∑ (𝜇𝑖 − �̅�)2𝑛

𝑖=1 ,     (2.1) 

where 𝜇𝑖 is the return of stock i, 𝜎𝑖 is the volatility of stock i,  �̅� is the average return of stock i, 

and n is the number of observations. A high volatility indicates significant movements in historical 

stock prices, while stable stock prices would yield low volatility. Typically, stocks have a volatility 

between 15% and 60% (Hull, 2012). 
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Decomposing the total risk measure volatility leads to two dimensions of risk, systematic risk and 

unsystematic risk (Berk & DeMarzo, 2014). Systematic risks are fluctuations of return due to 

market-wide news that affect the overall market, not just an individual stock or industry. 

Undiversifiable risk or market risk are also used when labelling systematic risk. Unsystematic risk, 

also called idiosyncratic or firm-specific risk, are risks, which affects individual firms. These risks 

can be mitigated through diversification. 

In order to conclude if an investment is attractive there is a need to obtain a basic understanding 

of the role and aspirations of investors. The following will therefore introduce this briefly. The 

purpose for an investor is to allocate capital with expectation of future financial return. There are 

two types of investors. Retail investors buy and sell securities for their own personal gain, while 

institutional investors are organizations that invests on behalf of their members. Examples of 

institutional investors include pension funds, banks, and insurance companies. Investors analyse 

and measure their options when pursuing the best investments for their needs based on wanted 

profit and risk tolerance. According to Nicholas & Steyn (2012), whether or not a risk is acceptable 

depends on the stakeholders risk tolerance. 

Risk tolerance depends on the level of risk aversion. One of the fundamentals of the financial 

markets is that investors require more compensation for holding increased risk. The degree of risk 

aversion depends on the level of compensation required per risk unit. A risk averse investor is not 

willing to take a fair bet, where the expected gain is zero, while a risk lover would take bets where 

the expected gain is under zero, if there is a possibility for a reward (Myles, 2003). Experienced 

stakeholders are often more risk averse as they are have experience dealing with risks and 

understand their consequences. Less knowledgeable managers are more risk tolerant and take 

bigger risks (Nicholas & Steyn, 2012). 

2.2 Asset Pricing 

The modern portfolio theory was developed by Harry Markowitz in 1952 when he introduced the 

mean-variance theory (Markowitz, 1952). Markowitz stated that investors should not only account 

for a portfolio’s returns but also focus on the portfolio risk. He made clear that a security’s risk is 

determined by its covariance with the investor’s portfolio, and therefore these risks should not be 

evaluated in isolation (Berk & DeMarzo, 2014). Therefore, investors should choose the 

combination of stocks that give the highest return for the lowest risk. This is accomplished by 
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diversifying the securities in the portfolio (Munk, 2015). This section will introduce two known 

asset pricing models. Firstly, the single factor Capital Asset Pricing Model (CAPM) will be 

presented along with some of the most common performance measures associated with CAPM. 

Lastly, a known expansion of the CAPM model, Fama & French’s Three Factor Model will be 

introduced as a supplementary model. 

2.3 Capital Asset Pricing Model 

The most famous model of equilibrium pricing of financial assets is the Capital Asset Pricing 

Model derived by Treynor (1961), Sharpe (1964), Litnner (1965), and Mossin (1966). The CAPM 

builds on Markowitz’s mean-variance portfolio theory. The model assumes that the risk-return 

profile of a portfolio can be optimized to get the lowest possible level of risk for its level of return. 

Risk is divided into two measures, systematic and unsystematic. Systematic risks are overall 

market risk and cannot be diversified away. Unsystematic risks are attached to one stock and can 

be diversified by increasing the stock portfolio. The CAPM implies that investors are compensated 

for systematic risk exposure but not for unsystematic risk exposure. The CAPM also acknowledges 

that the variance of a stock by itself is not important to determine the stock’s expected return. 

Therefore, the systematic risk, represented by the market beta, is measured as the covariance of 

the stock’s return with the return on a market index scaled by the variance of that index (Grinblatt 

& Titman, 2002). The beta is therefore the significant factor in rewarding the systematic exposure 

taken by an investor. 

The formula for the CAPM is: 

𝐸[𝑟𝑖] = 𝑟𝑓 + 𝛽𝑖[𝐸(𝑟𝑚) − 𝑟𝑓],     (2.2) 

where 𝐸[𝑟𝑖] is the expected return of asset i, 𝑟𝑓 is the risk-free interest rate, 𝐸(𝑟𝑚) is the expected 

return of the market index, [𝐸(𝑟𝑚) − 𝑟𝑓] is the market risk premium or excess return of the market, 

and 𝛽𝑖 is the systematic risk. 

The CAPM is a ceteris paribus model, which is only valid under certain assumptions. As discussed 

in Black (1972) the CAPM builds on the following assumptions: 

1. All investors have a common joint probability distribution for the end-of-period values for 

all assets 
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2. Returns are normally distributed 

3. Investors choose portfolios to maximize their expected utility of wealth, and all investors 

are risk averse 

4. An investor can take a long or short position of any size in any asset, and may borrow any 

amount at the risk-free interest rate. 

Two linear contexts can be deducted from the CAPM framework, the Capital Market Line (CML) 

and the Security Market Line (SML). These will be presented in the following sections, followed 

by a section briefly introducing a critique of the CAPM. 

2.3.1 Capital Market Line (CML) 

The CML expresses the linear relationship between risk and the return on efficient portfolios with 

inclusion of a risk-free asset (Reilly & Brown, 2002). All portfolios in equilibrium must lie on the 

so-called efficient frontier. Deviations from this will cause demand to create price changes and 

secure a new equilibrium on the line (Myles, 2003).  Consequently, investor should choose their 

portfolio with the right combination of the risk-free asset and the market portfolio (Farrell, 1997). 

The expected return on the CML must satisfy the equation: 

𝑟𝑖 = 𝑟𝑓 + [
𝑟𝑚−𝑟𝑓

𝜎𝑚
] 𝜎𝑖    (2.3) 

Therefore, the expected return for a portfolio on the CML is the risk-free asset plus the 
𝑟𝑚−𝑟𝑓 

𝜎𝑚
 

multiplied with the standard deviation of the portfolio. The CML shows the risk-return relationship 

of efficient portfolios, but is not accurate for inefficient portfolios or individual securities (Farrell, 

1997). 

2.3.2 Security Market Line (SML) 

The CAPM assumes that the return of a stock should be the risk-free rate plus a risk premium for 

holding the stock. The security market line (SML) shows the relation between expected return and 

risk, measured in beta. By definition, all individual stocks and all portfolios should plot exactly on 

SML (Brealey, et al., 2001). 

The formula for the SML is an expansion of the CML, where the systematic risk is expressed as 

the product of the standard deviation of the asset 𝜎𝑖 and the correlation between the asset and the 

market 𝜌𝑖𝑚.  
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𝑟𝑖 − 𝑟𝑓 = [
𝑟𝑚−𝑟𝑓

𝜎𝑚
] 𝜎𝑖 ∗ 𝜌𝑖𝑚     (2.4) 

For a perfectly diversified portfolio, the systematic risk will be the total risk as 𝜌𝑖𝑚 would be equal 

to 1. In this situation the standard deviation and thereby the CML will be the suitable risk measure 

of the risk-return relationship (Farrell, 1997), (Reilly & Brown, 2002).  

Recall that the systematic risk is also referred to as beta, which can be mathematically defined as: 

𝛽𝑖 =
𝐶𝑜𝑣(𝑟𝑖,𝑟𝑚)

𝜎𝑚
2 =

𝜌𝑖𝑚𝜎𝑖𝜎𝑚

𝜎𝑚
2 =

𝜌𝑖𝑚𝜎𝑖

𝜎𝑚
    (2.5) 

By inserting this definition into equation (2.4), the formula can be rearranged to the known 

definition of CAPM: 

𝐸[𝑟𝑖] = 𝑟𝑓 + 𝛽𝑖[𝐸(𝑟𝑚) − 𝑟𝑓],     (2.6) 

where only the systematic risk measure beta affects the expected return as an investor is not 

rewarded for unsystematic risk. Therefore, the SML displays the expected rate of return of an 

individual security as a function of non-diversifiable risk, where the slope defines the market risk 

premium and shows a positive relationship between the risk measure 𝛽𝑖 and the expected return. 

All efficient securities should be placed on the line as deviation from the line means a deviation 

from return per risk unit (Farrell, 1997). 

2.3.3 Roll’s Critic of CAPM 

The CAPM theory achieved great recognition through the seventies as it was regarded as simple 

and intuitive. The model has however been subject to many tests while the model’s assumptions 

have led to great discussions. One of the critics was Roll (1977), who questioned the CAPM’s 

validity because of problematic aspects regarding the choice of benchmark for the market 

portfolio. In what has become known as “Roll’s critique”, Richard Roll stated that the theory is 

not valid unless using an exact composition of the true market portfolio. Without an efficient 

market portfolio, the securities returns will not be a linear function of the beta values and the model 

is not testable. The true market portfolio should include all risky assets and thus also include real 

estate and human capital, where especially human capital is deemed unobservable and difficult to 

estimate (Munk, 2015). This leads to a bias with the model’s estimated parameters as they are 

based on the chosen market proxy. Therefore, values such as beta values are either over- or 
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underestimated. The equations surrounding many models, including the CAPM, are sensitive to 

the initial variables. This means that a small change in the preliminary variables can have a large 

impact on the obtained result. 

2.4 CAPM Performance Measures 

After presenting an asset pricing model it is now possible to introduce concrete performance 

measures to assess the performance of stocks. Ratios are used to make comparisons between two 

things, where differences in the measures are being compared (Feibel, 2003). Some traditional 

CAPM-based performance ratios are measuring a stock’s attractiveness based on its risk premium 

and associated risk. Three of these risk-adjusted return measures are the Sharpe ratio, the Treynor 

ratio, and Jensen’s Alpha. They are introduced in following sections. In the light of Roll’s critique, 

it is important to remain critical to the performance measures, as the efficiency of the benchmark 

for the market portfolio is questionable. 

2.4.1 Sharpe Ratio 

William F. Sharpe developed the reward-to-variability ratio, better known as the Sharpe ratio, in 

1966. The Sharpe ratio measures the risk premium per risk unit and is defined as the risk premium 

less the risk-free interest rate, which is divided by the total standard deviation. Mathematically: 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
𝑟𝑖−𝑟𝑓

𝜎𝑖
,     (2.7) 

where 𝑟𝑖 is the return of asset i, 𝑟𝑓 is the risk-free interest rate, and 𝜎𝑖 is the standard deviation of 

asset i.  

On basis of general investment theory investors want to maximize their return while minimizing 

their risk. Accordingly, investors should choose the stock with the greatest Sharpe ratio, as this 

gives the highest return per level of risk (Sharpe, 1994). Thus, the Sharpe ratio can be used to rank 

investment opportunities. To be able to compare the Sharpe ratio of a selected security with a 

benchmark, Sharpe (1966) suggests calculating the Sharpe ratio of a chosen benchmark. A security 

with a higher Sharpe ratio than the benchmark has outperformed the benchmark. 

One of the advantages with the Sharpe ratio is that it incorporates the total risk when using standard 

deviation as risk measure. The standard deviation accounts for both the systematic and 

unsystematic risk and allows an investor to see how well a portfolio is diversified and how much 
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excess return it creates. This thesis looks only at single stocks where there is no diversification, 

which makes the Sharpe ratio a good measure to assess the attractiveness of investing in the 

contractor sector. 

Graphically the Sharpe ratio relates to the CML, with risk being measured as the standard deviation 

on the x-axis and the return on the y-axis. Each portfolio starts at the risk-free interest rate. The 

slope of the line is determined by the risk-return relationship, where the slope increases as the risk 

premium per risk unit rises. Figure 2.1 shows portfolios A, B, and C, where the slope of the lines 

display their Sharpe ratio. Rational investors would first choose to invest in portfolio A as the 

combinations of portfolio A and the risk-free interest rate yields a higher return than portfolio B at 

the same level of risk. Portfolio C offers lower return at a higher risk level and is therefore the least 

attractive investment opportunity. 

 

Figure 2.1 Sharpe Ratio  

2.4.2 Treynor Ratio 

The Treynor ratio introduced by Jack L. Treynor (1965) is based on the SML where risk is 

measured as beta. The Treynor ratio can be mathematically defined as: 

𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑟𝑎𝑡𝑖𝑜 =
𝑟𝑖−𝑟𝑓

β𝑖
,     (2.8) 

where 𝑟𝑖 is the return of asset i, 𝑟𝑓 is the risk-free interest rate, and 𝛽𝑖 is the beta of asset i. 

While the Sharpe ratio uses standard deviation as proxy for risk, the risk parameter in the Treynor 

ratio is the systematic coefficient beta, which means that the Treynor Ratio substitutes a total risk 

measure with a measure of market or benchmark risk (Feibel, 2003).  This means that the Treynor 
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ratio is a risk measurement of a diversified portfolio. The assessment of the attractiveness of 

investing in the contractor sector is not based on a diversified portfolio but on individual securities. 

This lessens the applicability of the Treynor ratio in this thesis, but the measure is used as a 

complement to the other performance measures and will thereby aid the analysis of the 

performance of the selected stocks. 

Even though the market is represented in the formula through beta, the Treynor ratio is a relative 

performance measure, like the Sharpe ratio, as the market return is not included in the formula. 

This means the ratio is used solely to assess the relative risk and, as a Sharpe ratio, can be used to 

rank portfolios and be compared to the market by calculating a measure for the market portfolio. 

The Treynor ratio is displayed graphically in figure 2.2. As it builds on the SML, the vertical axis 

measures the return while the systematic risk factor beta is measured on the horizontal axis. The 

risk-free interest rate forms the starting point on the graph as a beta = 0 has the return of a riskless 

investment. The slope of each line increases as the risk premium per systematic risk unit increases. 

A higher risk-return development gives a steeper slope. By combining the risk-free investment and 

the portfolio, an investor can achieve the wanted risk-return level. Figure 2.2 includes two fictive 

portfolios and a market portfolio, where the lines illustrate the Treynor ratios. Portfolio A and C 

show combinations of systematic risk and return. Rational investors will prefer a return at the 

lowest risk level possible. Therefore, the line with the highest slope can be ranked as the best 

portfolio. Thus, portfolio A is favoured over the market portfolio while portfolio C is least 

flattering investment opportunity. 
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Figure 2.2 Treynor ratio  

2.4.3 The Jensen Measure 

The Jensen measure was proposed by Michael C. Jensen in 1968. Based on the CAPM theory it 

measures the risk-adjusted performance of a security relative to the expected market return 

(Jensen, 1968). The Jensen measure was initially used to evaluate if fund managers could 

outperform the markets. The measure is also known as Jensen’s Alpha. A portfolio with a positive 

alpha is said to outperform the market, while a negative alpha means the portfolio underperforms 

the market. Jensen’s Alpha is as follows: 

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 = (𝑟𝑖 − 𝑟𝑓) − [βi(𝑟𝑚 − 𝑟𝑓)],   (2.9) 

where 𝑟𝑖 is the return of asset i, 𝑟𝑓 is the risk-free interest rate, 𝛽𝑖 is the beta of asset i, and 𝑟𝑚 is 

the return of the market index. 

Graphically the Jensen’s Alpha is illustrated as the vertical distance between the return and SML. 

Portfolios with a positive alpha are plotted above the SML, while portfolio with a negative alpha 

are situated under the SML (Feibel, 2003).  



16 

 

  

Figure 2.1 Jensen’s Alpha  

Figure 2.3 shows three fictive portfolios. M represents the market portfolio. Portfolio A is located 

over the SML and therefore has a positive Alpha, while portfolio C is under the SML thereby 

having a negative Alpha. 

2.4.4 Comparison of the Performance Measures 

The Sharpe ratio and the Treynor ratio can be used to compare and rank portfolios or securities 

using the size of the estimated ratio. These estimations can be matched with the ratio of the market 

portfolio to compare portfolios or securities to the overall market. The two measures deviate in 

their definition of risk. The Sharpe ratio uses the total risk using the standard deviation of the 

returns, while the Treynor ratio uses the systematic risk measure beta. Beta is also the risk measure 

for Jensen’s Alpha. The two measures using beta as their risk measure assume a well-diversified 

portfolio. As this thesis examines single securities and not well-diversified portfolios, the Treynor 

ratio and Jensen’s Alpha are used as supplements to the Sharpe ratio. One of the major pitfalls of 

using the Sharpe ratio to measure security performance is that the definition of maximizing the 

Sharpe ratio fails if excess returns are negative. If excess returns are negative, the Sharpe ratio will 

be negative because the standard deviation can never be negative as it stems from the squared 

deviation. 
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  Example 1     Example 2 

  Security A Security B     Security C Security D 

Expected return 9.9% 9.9%   Expected return -12% -8% 

Risk-free rate 10% 10%   Risk-free rate 10% 10% 

Excess return -0.10% -0.10%   Excess return -22% -18% 

Standard deviation 15% 10%   Standard deviation 15% 10% 

Sharpe ratio -0.007 -0.010   Sharpe ratio -1.47 -1.80 
Table 2.1 Sharpe Ratios                          Source: McLeod and van Vuuren 

Table 2.1 shows two examples of where maximising the Sharpe ratio, when excess return are 

negative, will fail. In example 1, Security A obtains the highest Sharpe ratio despite having a higher 

risk measure, while Security C, in example 2, obtains the highest Sharpe ratio despite having higher 

risk and lower returns. However, McLeod and van Vuuren (2004) justify the usage of the Sharpe 

ratio under all possible excess return values by changing the interpretation of the Sharpe ratio. 

Instead of claiming that the security with the highest Sharpe ratio has the highest ratio of excess 

returns per risk unit, the new interpretation is that the security has the biggest probability of 

outperforming the return of the risk-free interest rate. McLeod and van Vuuren (2004) therefore 

show that the application of the Sharpe ratio can be carried out even when excess returns are 

negative. 

2.5 Three-factor Model 

The Three-factor model is an expansion of the CAPM developed by Eugene Fama and Kenneth 

French (1992). They found that beta, calculated from the market index, was insufficient in 

explaining returns. They therefore proclaim that risks are multidimensional. The added factors are 

the size factor and the value factor. According to Banz (1981) the size factor, ME (stock price 

times shares outstanding), helps explain stock returns because average returns for small stocks are 

too high while returns for large stocks are too low. Because of a higher degree of uncertainty in 

earnings and fewer financial resources, small companies can be more volatile than larger 

companies can. Several authors including Stattman (1980) and Rosenberg et al. (1985) find that 

average returns are positively related to the ratio of a firm’s book value of common equity to its 

market value, BE/ME. Stocks with high book-to-market ratio are called value stocks, while their 

counterparts are called growth stocks. The model thus adds two factors to the single-index model. 

The three factors consist of a market factor, a size factor, and a value factor. 

The Three-factor model can be specified as: 
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𝐸[𝑟𝑖] = 𝑎𝑖 + 𝑟𝑓 + 𝛽𝑖,𝑚(𝐸[𝑟𝑚] − 𝑟𝑓) + 𝛽𝑖,𝑆𝑀𝐵𝐸[𝑆𝑀𝐵] + 𝛽𝑖,𝐻𝑀𝐿𝐸[𝐻𝑀𝐿], (2.10) 

where 𝐸[𝑟𝑖] is the expected return of asset i, 𝛼𝑖 is the intercept which should be zero in equilibrium, 

𝑟𝑓 is the interest risk-free rate, the 𝛽′𝑠 are sensitivity of the return on asset 𝑖 with respect to the 

three factors, (𝐸[𝑟𝑀] − 𝑟𝑓) is the excess return of the market portfolio, 𝑆𝑀𝐵 is the difference 

between the return on a portfolio of stocks in small companies and the return on a portfolio of 

stocks in large companies, HML is the difference between the return on a portfolio of value stocks 

and the return on a portfolio of growth stocks (Munk, 2015). Fama and French (1996) confirm that 

the Three-factor model is a good fit for the US stock market data over the period 1963-1993, while 

Fama and French (2012) show that this also is the case for several other regions, including Europe. 

As a supplement to the CAPM performance measures, European data from Kenneth French’s 

website will be used to calculate alpha to see if the selected stocks outperform the market based 

on the three factors. 

2.6 Summary of the Theoretical Framework 

Prior to the empirical results and discussion, section 4 has presented the underlying theory used 

throughout this thesis. The section should not be seen as an exhaustive presentation of the financial 

theory surrounding the topic at hand. Rather, the section is a theoretical elaboration of the literature 

deemed relevant to answer if an investment in the contractor sector in the Danish construction 

industry is relevant. Initially the financial risk and the role of investors were briefly introduced as 

determining factors of the attractiveness of an investment. Asset pricing models were then 

presented to provide the foundation for the calculations in the empirical results section. This 

included three CAPM-based performance measures to enable a comparison between the contractor 

sector and the market. Finally, Fama & French’s Three-factor model was added as a supplementary 

model. 
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3 Industry Analysis 

In the following section, the Danish construction industry will be described and analysed to create 

an overview of the complexity of the industry and to review which factors influence the industry. 

Furthermore, the contractor sector will be presented, as this is the essence of thesis’ research. The 

section starts by introducing the art of construction and its meaning to the Danish economy in 

section 3.1, as well as presenting the selected companies serving as a proxy for the industry. 

Section 3.2 provides an industry analysis, where the internal and external factors affecting the 

industry are examined using the PESTLE framework and Porter’s Five Forces respectively. 

Section 3.3 explores the risk factors in the industry and how these risks can be managed. Lastly, 

section 3.4 introduces the case of Pihl & Søn. 

3.1 The Construction Industry 

The term construction can be defined as the creation of physical infrastructure, other civil-

engineering work, building works, including housing, as well as maintenance and repair of existing 

structures (Wells, 1984). Studies have highlighted the significance of the construction industry to 

a nation’s economy as there can be no economic activity without construction (Myers, 2013), 

(Chen, 1998). According to Ramanchandra, et al., (2013) the construction industry in general 

contributes to between 7% and 10% of the gross domestic product (GDP) in developed countries 

and 3% to 6% in undeveloped countries. 

The Danish construction industry contributes with 5-8% of GDP and produces value for more than 

200 billion DKK annually, through new construction, new infrastructure, and renovation (Kuben 

Management, 2016). This contributes to jobs, housing, transports, export, and innovation. In 

Denmark, almost 5.000 billion DKK are tied up in bricks, concrete, and asphalt, which means that 

nearly 80% of the nation’s assets are buildings and infrastructure. The construction industry 

occupies roughly 10% of the Danish workforce (Dansk Byggeri, 2016). 

The Danish construction industry is sensitive towards the economic condition and is highly 

affected by external factors such as interest rates, public and municipal demand, financing 

opportunities etc. (Dansk Byggeri & Deloitte, 2013). The industry had some rough years following 

the latest financial crisis, but activities have increased in recent years and the industry is now in 

good shape with improved earnings throughout the industry’s sectors (Dansk Byggeri & Deloitte, 

2016). According to an inquiry made by Deloitte, 39% of business owners feel that lack of skilled 
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labour is the main challenge facing the industry in 2017 (Deloitte, 2017). The fact that skilled 

labour shortage is seen as the main challenge could indicate that the optimism within the industry 

is high. The external factors mentioned earlier are not listed as a major concern, but rather the 

difficulty to acquire the right workforce to be able to compete on a competitive market is troubling 

the industry. In fact, the number of employees in the construction industry is the highest since the 

recent financial crisis and 19% of the firms are reporting labour shortage which is limiting 

production (Danmarks Statistik, 2016). 

The Danish construction industry was severely affected by the global financial crisis, which started 

in the subprime mortgage market in the US in 2007 and developed into a global banking crisis 

after the downfall of the international bank Lehman Brothers on September 15, 2008 (Dullien, et 

al., 2010). The number of employment in the Danish construction industry was 189,000 in 2007. 

During the financial crisis, the number decreased to 143,000 in 2009 (Sørensen, 2015). In 2015, 

the total employment in Denmark was back at the same level as it was in 2005, while the 

construction industry had 12% fewer employees. According to Bo Sandberg, chief economist at 

Dansk Byggeri, the situation was not as dissatisfactory as first thought because gross value added 

was at the same level as in 2005 (Basse, 2016). During the first quarter of 2017, the level of 

employment in the industry reached its highest point in eight years as 165,000 were employed. 

The Danish construction industry has therefore become more efficient, creating the same value 

with a smaller workforce. 

According to a report about the Danish construction industry made by Deloitte with help from 

Dansk Byggeri, the Danish construction industry can be divided into the following six sectors 

(Dansk Byggeri & Deloitte, 2016): 

1. Engineering contractors 

2. Building contractors 

3. Masons 

4. Carpenters 

5. Concrete 

6. Painters 

Construction industries are typically dominated by relatively small firms (Myers, 2013). The 

Danish construction industry consists of almost 6,000 firms (Dansk Byggeri, 2016).  As seen in 

table 3.1, there are 3,604 firms included in the report from 2016. 
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Sector / Employees 5-10 11-25 26-50 51-100 100+ Total 

Engineering contractors 103 91 47 32 23 296 

Building contractors 252 211 158 67 36 724 

Masons 223 122 68 13 1 427 

Carpenters 544 356 184 40 13 1137 

Concrete 161 128 73 12 2 376 

Painters 9 14 10 16 11 60 

Others 280 182 95 24 3 584 

Total 1572 1104 635 204 89 3604 

Table 3.1 Construction sectors                 Source: Dansk Byggeri & Deloitte 

These sectors can also be divided into three overall groups, the advisory firms (architects and 

engineers), manufacturing of materials, and construction firms (contractors and craft companies). 

The industry also includes trade in building materials and tools, as well as manufacturing of 

machines and tools. The advisory firms account for approximately one fourth of the industry’s 

total turnover of approx. 300 billion DKK, while the construction firms account for about half of 

the total revenue. The construction firms consist of a few large firms while both the quantity and 

the total revenue is dominated by relatively small firms (Dansk Byggeri & Deloitte, 2016). 

3.1.1 Contractor Sector: 

The first two sectors mentioned in table 3.1 fit the scope of this thesis, the Engineering contractors 

(Anlægsentreprenøre) and the Building contractors (Bygningsentreprenøre). The analysis of the 

attractiveness of investing in companies in the construction industry will be based on historical 

data of four contractor companies within these sectors. Three are listed on the Copenhagen Stock 

Exchange and one on the Stockholm Stock Exchange. These are Per Aarsleff A/S, MT Højgaard, 

Arkil Holding, and NCC. This section will describe the contractor sector and then provide a brief 

presentation of the selected companies. 

The Danish contractor sector is characterized by the fact that many small and all major projects 

are offered in tendering. The developer, also called the construction client, often in collaboration 

with an advisor, offers his project to all interested contractors and construction companies. The 

interested contractors then give a detailed bid of how they can solve the project and at what cost. 

The bid often includes description of workflows, construction methods, and schedules, among 

other things. The developer then chooses the best fit between the received bids. The success criteria 

for winning a bid often depend on price, but timetables and performance quality have often been 
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crucial as well. The contract commits the contractor to perform the described work within the 

specified timeframe and budget. 

3.1.2 Selected Companies 

The following section provides a brief description of the companies selected as proxy for the 

contractor sector in the Danish construction industry. The selected companies are big actors in the 

Danish and Swedish industry. The selection is mostly based upon availability of data. The selected 

companies are listed and thus obliged to provide information to their peers as well as the stock 

prices are available on popular databases. The main reason for adding a Swedish company to the 

thesis is to add depth to the analysis as there are limited listed contractor companies in Denmark. 

It also provides the opportunity to inspect how contractors are performing in other countries, albeit 

by a small sample size and therefore not fully representable for the market. 

Per Aarsleff 

Per Aarsleff (Aarsleff) was founded in 1947. The starting workforce of 14 men has turned into 

almost 6,000 employees in the parent company, subsidiaries and associates (Aarsleff.dk, 2018). 

The Aarsleff concern operates on a global level and holds a leading position in Denmark. The 

revenue in 2015/2016 was 10.4 billion DKK, where 27% was generated abroad. Aarsleff 

specializes in planning and executing large complex projects in infrastructure, adaptation to 

climate change, environment, energy, and construction (Aarsleff, 2017).  

Højgaard Holding 

MT Højgaard (MTH) was established in 2001 as a merger between Højgaard & Schultz and 

Monberg & Thorsen. The two companies were founded in 1918 and 1919 respectively and had 

been cooperating on many projects since their founding (mth.dk, 2018). MTH has over 4,000 

employees and is owned by the stock exchange listed companies Højgaard Holding A/S and 

Monberg & Thorsen A/S. MTH’s core competences are civil works, construction, and steel 

bridges. The revenue in 2016 was 6.8 billion DKK (MT Højgaard, 2017). Listed as two separate 

securities on the Copenhagen Stock Exchange, Monberg & Thorsen and Højgaard Holding. 

Because Højgaard Holding is more frequently traded it is chosen to represent MTH throughout 

this thesis. 
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Arkil Holding 

Arkil A/S was founded in 1941 by civil engineer Ove Arkil. Today it is one of the biggest 

contractor concerns in Denmark with 1,800 employees. The revenue in 2016 was 3 billion DKK. 

Arkil has developed from focusing on asphalt to engage in multiple infrastructure activities such 

as bridges, concrete, roads, water supply works, and tunnelling (Arkil, 2017). 

NCC 

Nordic Construction Company AB (NCC) has its origin from 1890 when Axel Johnson established 

Nordstjernan. Nordstjernan AB acquired shares in the listed construction company Armerad 

Betong Vägförbättringar in 1987. In 1988 these two companies merged and NCC was founded 

(NCC.group, 2018). Now NCC is one of the leading Nordic construction companies with about 

17,000 employees engaged in various projects throughout the Nordic region. In 2016, sales 

amounted to 62 billion SEK, with 55% of the sales coming from Sweden, 17% from Finland, and 

14% from both Norway and Denmark (NCC, 2017). 

Economic Development 

The selected companies are among the biggest contractors in the Denmark while NCC is a big 

actor in Scandinavia with a branch in Denmark, which is among the biggest contractors in the 

country. Table 3.2 shows a list of the largest contractors in Denmark ranked by revenues in 2015 

(Finans.dk, 2016). It is worth mentioning that this only includes the Danish part of NCC, where 

this thesis includes the overall firm because of the need to assess share prices. 

Rank (2016) Company name: Revenue: (1.000 DKK, 2015) Employees 

1 Aarsleff 10,253,877 4932 

2 MT Højgaard 6,531,400 3965 

3 NCC Danmark 4,113,458 1181 

4 Arkil 3,346,768 1967 

Table 3.2 Largest contractors in Denmark ranked by revenue                  Source: Finans.dk 

In a report from august 2016, Deloitte present economic highlights based on the 40 largest 

contractor companies in the Danish construction industry. The report shows that the turnover has 

increased to 57 billion DKK in 2015. The engineering contractors increased their revenue by 48% 

while their profit margin dropped from 3.8% to 3.3%. The revenue increased 18% for building 
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engineers, while the profit margin rose from 2.6% to 4.7%. Both types of contractors also saw a 

rise in return on assets, return on equity and solvency ratio (Frommelt, 2016). 

3.2 Industry Analysis 

Following the presentation of the industry and the selected companies the next step is to analyse 

the competitive environment within the industry. First, the external factors will be examined using 

a PESTLE analysis. Thereafter the focus will be shifted to the internal factors affecting the industry 

using Porter’s Five Forces framework. As the sources to these factors are mostly based on articles 

and reports regarding the construction industry as a whole, these models are applied on the industry 

in general. 

3.2.1 PESTLE 

A PESTLE analysis explores how external factors influence a company or an industry. Even 

though NCC originates in Sweden the PESTLE analysis in this thesis will discuss how the 

framework’s factors affect the Danish construction industry.  

Political Factor 

As previously mentioned, the construction industry is a vital part of a nation’s economy as it 

contributes with a substantial part of a nation’s production, and it was even noted that there cannot 

be economic activity without construction. The Danish construction industry amounts to around 

5-8% of the Danish GDP. The construction industry is also affected by the overall condition of the 

economy. The cyclical sensitivity of the construction industry was also noted after the financial 

crisis, where the total activity in the industry fell severely. One possible explanation was the burst 

of the housing bubble in the years up to 2008, as it lead to a sharp drop in demand for housing, 

lowering the activity in the construction industry (CEPOS, 2009). 

As an industry that is sensitive to the economic condition, the construction industry struggles 

during recessions. It can be said to be in the interest of a country’s democratically chosen 

government to insure a well-functioning and prosperous construction industry. Politicians can use 

macro-economic steps to influence key economic factor affecting the industry. One of the tools 

used when governments want to kick-start their economy after a slow period is to increase 

production and increase governmental expenditures. This tends to benefit the construction industry 

as some of these governmental initiatives often include building infrastructure and other 
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construction projects (Bang, et al., 2014). According to a report made by management consulting 

group McKinsey & Company in 2010, public spending accounts for approximately 17% of the 

total construction output in 2010, while 39% of infrastructure output is publicly funded 

(McKinsey, 2010).  

Such initiatives were also discussed after the recent financial crisis. In 2011, the Danish Prime 

Minister, Lars Løkke Rasmussen, presented the so-called 2020-plan, which included a 100 billion 

DKK investment in infrastructure projects such as railroads, hospitals, Copenhagen Metro, and the 

much discussed connection between Denmark and Germany called Femern Bælt-forbindelsen 

(Frandsen, 2011). The fact that one third of new construction in 2013 was public construction 

indicates a governmental focus on improving the economy through investments in constructions 

(Binderup, 2013). Public construction can be defined as everything that is owned and/or funded 

by national or local governments. This includes roads, schools, health services, and other leisure 

centres (Myers, 2013). Despite improvements in the construction industry, the government 

launched a policy strategy for the construction sector called “Vejen til et styrket byggeri i 

Danmark” (Towards a stronger construction industry in Denmark) in 2014. The strategy’s goal, 

with a total of 34 initiatives, was to strengthen the Danish construction industry through a stronger 

framework for growth, simpler rules, and more sustainability (Gregersen, 2014).  

According to a report made by Byggefakta, the Danish municipalities have planned and budgeted 

construction projects worth up to 68 billion DKK between 2016 and 2019. Combined there are 

4,719 projects divided between 98 municipalities (Byggefakta, 2016). In 2016, 43% of the projects 

were privately owned, while general housing companies and the municipalities amounted for 18% 

each, the State’s share was 12% and the Danish regions had 8% (Byggefakta, 2016). Overall, it 

can be concluded that the construction industry is affected by political decisions as they help create 

and manage demand for various construction projects. On a positive note, political forces, both 

from the state and from municipalities, might help the industry by increasing production and 

demanding construction projects. On the other hand, because of fears of an overheated economy, 

governmental forces might employ a more contractionary fiscal stance, limiting the production in 

an attempt to slow down the construction and the aggregate consumption and the investments it 

leads to. 
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Economic Factor 

It has already been stated that the contractors are dependent on the state of the economy. One 

explanation for this can be that when the overall economic state is dire there are generally fewer 

projects to bid on. The aforementioned macro-economic factors used to reboot the production 

could though increase the number of public projects. Another reason is that private buyers restrict 

their spending as they wait for greater economic certainty (Hill, et al., 2013). 

The Danish economy is in a positive momentum with GDP growing annually since 2009.  Looking 

forward the Danish government reports a positive trend with an average increase in GDP of 1.9% 

in 2019-2020 and 1.5% in 2021-2025. The progress in production is accompanied by a recovery 

in the labour market. Overall, the number of people in employment has risen with more than 

134,000 people since 2013. This means that unemployment has fallen and was in fact at the lowest 

level for 40 years in 2016 expect for the years 2007 and 2008 (Økonomi- og Indenrigsministeriet, 

2017). 

The state of the construction industry has been improving during this economic expansion and is 

currently at the same stage as before the financial crisis in terms of production and employees. In 

the first quarter of 2017, the employment in the Danish construction industry reached its highest 

level since 2009 with 165,000 employees (Danmarks Statistik, 2017). The positive trend has led 

to optimism within the industry. In an inquiry made by the Danish Construction Association, 

Dansk Byggeri, 76% of its members predict a positive future for their business, while 78% of the 

members expect growth in the coming years. These are significant numbers, which indicate a 

strong belief in a positive future for the industry (Dansk Byggeri & Deloitte, 2016). 

A positive outlook for the industry might lead to increased production and increased demand for 

construction projects. Therefore, the external economic factors seem to point to a bright future for 

the construction industry, at least short term. Economical retractions or crises can however have a 

significant effect on the construction industry as these are times were the companies have many 

ongoing investments and if they are not able to scale down as fast as the economy it can lead to 

big losses. 
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Socio-Cultural Factor 

One of the Socio-cultural factors affecting the construction industry is urbanization. According to 

International Organization for Migration, the number of people living in big cities worldwide will 

rice from 3.9 billion in 2016 to 6.4 billion in 2050. This means that two thirds of the population 

will be living in cities by 2050. Urbanization has led to many megacities, which are cities with 

more than 10 million inhabitants. In 1990 there were 10 megacities in the world, which has 

increased to 29 today and UN expects the figure to be 40 by 2030 (Damsgaard, 2016). 

Urbanization is also a trend in Denmark. The population has grown to 5.7 million in 2016, which 

is an increase of 68.1% since 1926. The growth has mainly been in the big cities, which now are 

home to almost two and a half as many citizens, equivalent to an increase of 148.3% compared to 

1926 (Christensen, 2017). The urbanization creates opportunities for the construction industry. 

The increasing number of people in the cities leads to additional need for housing in these areas. 

According to a report made by Dansk Byggeri, the demographic changes creates a need for 

178,000 homes in addition to replacing old homes. This corresponds to almost 20,000 homes per 

year at least until 2025 (Dansk Byggeri & Deloitte, 2016). In 2015, 16,700 homes were built, 

which was over 3,000 too few. The year before, fewer homes were built so it quickly creates a 

housing deficiency (Sørensen, 2016). There are positive signs within this area as the prognosis for 

number of homes created in 2017 is 23,000, which might increase to 24,500 in 2018 (Hjelm, 2017). 

The creation of homes also leads to work for the selected companies in the form of apartment 

buildings, roads, bridges etc. 

Another rising trend has been the number of people commuting to work in Denmark. The average 

commuting distance has also risen steadily over time and is currently 20 kilometres. This is due to 

a combination of the cost difference between living in the big cities, increasing specialization in 

the labour market, and because of the increasing quality in infrastructure. The last has ensured that 

commuters can travel over longer distance at the same time. Today commuters on average spend 

27 minutes on transport between home and the workplace on average (Christensen, 2014). The 

positive progression of people commuting to work is one of the reasons of why a good and 

effective infrastructure benefits the overall economy. A good and well-functioning infrastructure 

is high on the business' wish list. Companies attach great importance to a good traffic 

infrastructure. This can be attributed to the strengthening of companies' competitiveness as the 
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infrastructure makes it easier to attract qualified employees and create a framework for efficient 

transportation of raw and finished goods. The focus on a well-functioning infrastructure benefits 

the construction industry as they are key to ensure efficient utilization of existing infrastructure, 

infrastructure development and the establishment of brand new connections (Svane & Christensen, 

2015). 

The abovementioned external trends are examples of two opportunities for the construction 

industry as they help drive demand for infrastructure and other construction work. Companies, 

who realize growing trends, including socio-cultural trends, can often create an edge or a so-called 

first mover advantage and thereby reap the benefits of being first in realizing the trend and acting 

on it. In these examples, a company could actively present solutions on how to improve 

commutation or help solve problems that stem from urbanization, such as space deficiency. 

Technology Factor 

Modern technology has changed workflow and habits in many industries, as the world is moving 

from the third industrial revolution to the forth. Whereas industry 3.0 focused on automation of 

machines and processes, industry 4.0 is characterized by the integration between the digital world 

and physical production. According to a study made by Georg Graetz of Uppsala University and 

Guy Michaels from the London School of Economics the use of robots per work hour has risen by 

150% over a 14-year period (Thorup, 2016). 

Even though the construction industry can seem as a straightforward industry, where things are 

simple there are many technological innovations, which have transformed areas of the industry. 

For the contractors, one of the major changes is the possibility of planning and realising projects 

through computers. Virtual Design and Construction (VDC) allows the contractors to create 

computer-based description of projects. In 2014, MTH invested almost 100 million DKK in VDC 

technology over a three-year period (Høg & Mandal, 2016). According to MTH, this allows them 

to simulate both the development and the planning phase of a project before the project is initiated. 

VDC is used in collaboration between all the project’s parties, where data can be gathered and 

simulation about daylight, acoustics, traffic patterns etc. can be made (MT Højgaard, 2017). NCC 

has also integrated VDC into their work process in order to sharpen the efficiency of operations 

and offer improved decision-making on construction design. This leap in technology is resulting 

in higher quality and lower costs (NCC, 2017). This development has opened doors for the 
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construction industry. If implemented correctly it can help in risk minimization as details are 

analysed earlier in the process. On the other hand, more traditional companies, who are not on the 

forefront of technology, can lack competitiveness and face unnecessary risks if they do not have 

tools such as VDC implemented and at their disposal. 

There are also other technological innovations that might ease and improve the construction 

industry in the future. These include robots, drones, and digital glasses among other things 

(Andersen, 2015). Overall, new technological enhancements are already improving the industry 

and aiding the actors to provide a more precise planning and execution. There are therefore many 

opportunities derived from technological breakthroughs and many more will follow. The threats 

lie in investing and relying on gadgets, which do not have the robustness and accuracy to help 

improve the workflows. On the other hand, companies who become outdated on the newest 

technology might face competitive disadvantages. 

Legal Factor 

Laws, regulations, and notices define the competitive environment in the construction industry. 

Studies show that the construction costs are high in Denmark. According to a report made by 

Kuben Management in 2016, the average price level for Danish construction work was 30% higher 

than the average in the western EU countries in 2012. While the construction cost have risen by 

40% from 2000 to 2012, the general price development has been under 30%, leaving Denmark 

behind only Hong Kong and Switzerland when it comes to construction cost. One of the reasons 

for this, they believe, is due to regulations. The Danish construction industry is heavily regulated, 

which increases the costs and thereby prices and reduces the competitiveness of the companies in 

the industry (Kuben Management, 2016). An outdated agreement system (AB systemet) is also 

part of the explanation of low efficiency in the Danish construction sector (Bang, 2016). The 

system, which has not changed since 1993, has received criticism from several parties to be out-

of-date, opaque and to create delays, disputes, and many arbitration cases. (Kuben Management, 

2016). The Danish government launched a policy strategy for the construction industry in 2014, 

where the objectives were to strengthen growth and increase employment and productivity in the 

industry. The strategy consists of 34 initiatives, whose aim were to get better quality in the 

regulation of construction, strengthened competition in construction, effective public construction, 

growth across the value chain, and ensure sustainable construction (Klima-, Energi- og 
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Bygningsministeriet, 2014). The agreement system is under review and the work should be 

concluded in 2018 (Trafik- bygge og boligstyrelsen, 2014). 

Some of these issues are being dealt with. In April 2016, the Danish parliament passed several 

amendments to the construction laws. These included initiatives to ensure easier fire management 

and more efficient building management in order to increase the growth of construction and 

facilitate the processes. Furthermore, there are several areas under inspection to see if rule 

simplification can lead to increased productivity and competitiveness (Økonomi- og 

Indenrigsministeriet, 2017). 

In the fall of 2016, several actors in the construction industry launched a plan on how to increase 

the sustainability in the construction industry. The plan included stricter health and recycling 

regulations for 2025 and 2030, stating that this would help the industry to be more proactive and 

maintain a high level of innovation. This was rejected by the Minister for Climate, Energy and 

Supply, Lars Christian Lilleholt and the Minister for Transport and Building, Hans Christian 

Schmidt. They rather encouraged that the development of the industry is driven by demand and 

that further regulation would reduce innovation and lead to a heavier administrative burden 

(Nielsen, 2016). 

Kuben Management state in their report that the Danish construction industry is at a crossroad. If 

thing do not change they predict that Danish construction will be significantly more expensive in 

10 or 20 years than in comparative countries. They suggest two central focus areas on how to 

reduce the cost level in the construction industry. The first is to increase internationalization, to 

increase the number of international actors in order to keep a price pressure and force efficiency, 

while getting Danish companies closer to international markets. The second point is a structural 

modernization in the industry’s value chain by changing regulation and optimizing the 

coordination by looking at the most effective parts of the private sector (Kuben Management, 

2016). According to Jens Henrik Haahr, Dirrector of Kuben Management, a reduction in cost by 

20% over five years would yield four billion DKK, which is enough to build 20 new schools or a 

new super-hospital each year (Klausman, 2016).  

There are many opportunities of improving the construction industry as the industry is heavily 

regulated and cost-inefficient compared to its peers. Some initiatives are already under way, while 

other are under inspection. This might lead to a more streamlined and efficient industry, which is 
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better able to compete on an international level. The main threat is if the regulations endure and 

the industry remains at a competitive disadvantage compared to competitive countries. 

Environmental Factor 

The debate about sustainable construction has gained substance as the demand and interest for 

sustainable solutions has increased. Construction and operation of buildings account for 33% of 

the total water consumption, 40% of the material consumption and 40% of energy consumption in 

Europe according to figures from the European Commission (Nielsen, 2016).  

In 2010, in the midst of the financial crisis, the Danish government made a growth plan for 2020 

with ten goals where the overall ambition was to make Denmark among the top 10 richest countries 

in the world in 2020. One of these was the ambitious claim that Denmark should be among the 

three most energy efficient countries in OECD.  To achieve this goal added focus should be on 

green energy under future energy negotiations, while exempting tax on electric cars until 2015 

(Statsministeriet, 2010). 

The initial plans for a new energy plan for Denmark was due to be proposed in the fall of 2017 as 

Denmark seeks to be rid of fossil fuels by 2050. As buildings consume about 40% of the energy, 

it should be a focal point of the new energy efficient plan. Dansk Byggeri encourages the 

government to think long term and secure that building’s energy consumption is reduced by 40% 

in 2050. This could be done by focusing on energy efficiency when buildings are renovated and 

by prioritising buildings built before 1980 among other things. There is a great potential for savings 

as about 65% of all the buildings are built before the first energy regulations in 1980. Renovations 

to increase energy efficiency are important for the construction industry. Numbers from Dansk 

Byggeri show that these renovations amount to approximately 76 billion DKK in 2016 where 27 

billion were estimated to be energy related (Dansk Byggeri, 2017). The focus on the environment 

and sustainability is likely to endure, which should create opportunities for the construction 

industry as demand for energy efficient building and renovation will continue. 

3.2.2 Porter’s Five Forces 

Porter’s Five Forces was originally developed to assess the attractiveness of different industries. 

The framework is used to analyse the internal forces within the construction industry. If the forces 
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are strong, it is not an attractive industry to compete in as intense competition will not allow for 

reasonable profits (Johnson, et al., 2008). 

The five forces consist of the threats of new entrants into the industry, the threat of substitutes of 

products or services, the bargaining power of the industry’s buyers, the bargaining power of the 

industry’s suppliers, who all affect the last force, the competitive rivalry within the industry. 

Threats of New Entrants 

The threat of new entrants depends on the degree of competition within the market and the height 

of the entry barriers (Johnson, et al., 2008). As mentioned earlier the construction industry consists 

of many small companies and some big actors. Because of the fragmented industry structure, size 

and experience are not necessities to enter the market. The state of the economy can however affect 

new entrants as they might be forced to take on projects with a higher risk profile because of 

decreasing demand. Therefore, it can be vital, regardless of experience, to create a network of good 

stable customers and tasks where the economic sensitivity has a lesser effect on demand. The entry 

barriers do however increase with the size of the projects, where eventual new entrants wish to 

compete. Capital, know-how, and experience is needed in the competition for bigger projects. The 

selected companies are big actors in the sector, working mainly on big projects. Therefore, threats 

of new entrants for the contractors is weakened, as the size of their business scale is larger. 

Another factor affecting the arrival of new entrants to the Danish construction industry is the 

increasing degree of globalization. Recent years have seen more foreign construction companies 

bidding on construction projects in Denmark, while there is also an increase in cooperation across 

countries on major projects, especially capital projects. The foreign companies find it difficult to 

compete on standard projects, but feel they have better possibilities on complex projects such as 

hospitals and stadiums, where they have specialized knowledge from their experience from other 

markets (Bang, et al., 2014). A few big international contractors have tried to enter the industry; 

some have failed while others have succeeded. It is not easy for a company to establish itself in a 

new country. It requires establishing a supplier and distribution network and adapting to the local 

market. While NCC is successfully established in Denmark, Skansa, one of the biggest contractors 

in Scandinavia tried entering the Danish construction industry. The attempt was not successful, as 

they were forced to withdraw the majority of their activities from the Danish market (Deloitte, 

2013). According to report made by McKinsey in 2010, the main barriers for foreign competition 
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on the Danish construction market is low margins, big contractual risk, a general lack of scale in 

Danish projects, and contracting models where the central role of advisors is limiting foreign 

companies’ ability to leverage scale and technical competences (McKinsey, 2010). On the other 

hand, the foreign companies might wish to take advantage of the aforementioned high cost levels 

in Denmark. By using their international distribution channels, they might be able to offer a 

cheaper solution than their Danish counterparts. Thus, there exists a threat, as the Danish 

contractors are susceptible to foreign competition because of difference in cost levels. The fact 

that companies have entered and have plan to enter the market shows that there exists a threat of 

new entrants. NCC and Hofmann are part of Nordic concerns operating in Denmark, while the old 

Pihl & Søn has been resurrected with new investors and big ambitions (Rasmussen, 2017). Thus, 

the threat is present but new actors look dependent on existing expertise and networks. 

Threat of Substitutes 

Substitute products are alternative products or services with similar benefits but where another 

process or technology is used (Johnson, et al., 2008). It is hard to find a direct substitute for 

construction in general and low product differentiation occurs because competing contractors can 

in principle offer the same end products in the form of completed projects that will often be 

specified by the developer in great detail. The competition is usually based directly on price, why 

many entrepreneurs often see themselves beneath a real sustainable profitability limit (Damvad, 

2013). Nevertheless, a project can be handled in several different ways. If a construction client 

requests offers for a project, he might receive many different suggestions of how to solve his 

request. The offers can vary in many different ways such as type of construction, materials used, 

timeframe of construction etc. Technology has opened a new way of approaching the planning 

process. The contractor clients are in charge of gathering pre-construction information about the 

proposed project. Advances in technology allow for smoother data gathering and presentation. In 

the process of submitting their offers for the project, the contractors can now use a variety of 

technological solutions to help them present a whole and carefully planned digital solution, as 

mentioned in section 3.2.1. A rather new aspect within the construction industry is green 

construction, which with energy efficiency and sustainability offers a new dimension to the art of 

construction. The concept of green construction has increased in recent years and is now 

considered as an important aspect when bidding on projects. Overall, there might not be a direct 
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substitute for the art of construction, but the various ways of implementing the numerous 

construction tools leads to a possible threat of substitutes from within the profession. 

Bargaining Power of Buyers 

Buyers are the company’s direct customers (Johnson, et al., 2008). Construction clients buy 

services from the actors in the construction industry. Construction projects are usually initiated by 

a construction client, who wants the project done as cheap as possible within the right timeframe 

and with the right quality. The market is driven by competition as supply and demand set the price 

and the quality needed to win the right to execute available projects. 

The main types of construction clients are public and private construction clients. Governmental 

and municipal projects such as schools, hospitals, and nursing homes make public construction 

clients important buyers for the contractors. The other buyers are private construction clients, who 

demand housing construction, renovation etc. The private sector has over time claimed a greater 

role in the funding, building and maintenance of public facilities. These partnerships, called Public 

Private Partnership, are a cooperation between the private and the public sector where the projects 

are privately financed in exchange for operating profits. The ownership is returned to the public 

sector after a contractual period of typically 10 to 25 years (Myers, 2013). 

Construction projects can be large and complex, thus there is often need for several actors in order 

to complete all aspects of the project. Size and complexity affects the bargaining power, as fewer 

companies have the capacity and skill needed to construct big projects. In the aftermath of the 

financial crisis, construction clients could not be sure that they would receive five qualified bids 

when big projects were offered (Bang, et al., 2014). When biding for a big project, small and 

medium size construction companies can join forces and create consortiums in order to be able to 

compete against the bigger companies. There have been incidents of illegal cartel activities within 

the industry, where companies collude on prices, limiting supply etc. in order to increase their 

collective profits. Consortiums can be legally created if the companies are not able to complete a 

project alone, or in some cases if they can document that by joining forces they can provide a better 

and cheaper solution. Consortiums can also be made between a Danish and a foreign company. 

This is not common practice between the building contractors, while there are several cases of 

strong multinational cooperation for the engineering contractors (Bang, et al., 2014). Vertical 

integration is another way of affecting the buyer’s bargaining power. By controlling many aspects 
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of the value chain companies can limit the need to buy goods or services from other companies 

and thereby limit external bargaining power.  

As mentioned in section 3.2.1, there are few big contractor companies in Denmark. This lessens 

the bargaining power of the buyers towards the selected companies, as they are not able to gather 

bids in great quantity for their projects. The bargaining power can though be raised by the 

possibility of consortiums and competition from foreign companies. 

Bargaining Power of Suppliers 

The contractor’s suppliers are other parties of the construction industry, mainly producers of goods 

and services, but also labour is needed to complete their ongoing projects (Johnson, et al., 2008). 

The main contractor often puts together a team of subcontractors, including, plumbers, electricians, 

masons, painters, and carpenters to complete a project. The number of actors providing the needed 

goods and services affects the bargaining power of the suppliers. This can be expressed in 

switching costs, which means how much it costs in money and effort to switch supplier. Low 

switching costs lower the bargaining power of suppliers. Experience and reputation can increase 

the bargaining power of certain suppliers as well as known cooperation partners might have 

established a certain relationship, which makes them harder to replace and thus increasing their 

bargaining power. It also depends on the degree of specialization of the goods or services offered. 

A regular carpenter might not have as high bargaining power as a provider of some unique service. 

Because of the many suppliers used by contractors, the bargaining power of the suppliers is 

different for each of them and is affected by the factors mentioned above. Therefore, it is hard to 

make an overall assessment of the suppliers’ bargaining power. Because of a relatively high 

activity in the construction industry, there is a risk of increases in wages and prices for materials 

and subcontracts. In order to reduce performance risks related to these deliveries, the contractors 

can try to reduce the bargaining power of their suppliers. MTH inform in their annual report from 

2016 that they have a close collaboration with their subcontractors, which most often involves 

long-term cooperation agreements (MT Højgaard, 2017). 
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Intensity of Competitor Rivalry 

The competitive forces affect all the direct competition between the individual company and the 

immediate competitors. Low entry barriers increase the number of competitors, while powerful 

buyers with low switching costs can force their suppliers to high rivalry in order to offer the best 

deal. The more competitive rivalry, the worse it is for those already established in the industry. 

The competitive rivals are defined as the companies with similar products and services targeted at 

the same customer segment (Johnson, et al., 2008). 

According to studies, the level of competition in the Danish construction industry was weak early 

in this century. This was mainly due to a mixture of norms and customs to treat each other more 

like colleagues than competitors – at least in some craft industries. At the same time, the studies 

indicated that construction in Denmark was 10-30% more expensive than the average of the 

neighbouring countries (Politiken, 2005). These studies are backed by more recent studies which 

conclude that Danish construction is still expensive (Kuben Management, 2016), hence the 

previously mentioned amendments in the construction laws. The high cost level increases the level 

of competitive rivalry from foreign companies, which might have the competitive advantage of 

access to cheaper supplies and distribution channels. On the other hand, section 3.2.1 found that 

the foreign companies face barriers on the Danish market, which means that foreign construction 

companies are only a small share of the executing contractors. This results in a correspondingly 

lower level of competition (Deloitte, 2013). According to a report on the competitive situation in 

Danish construction in 2013, it is generally considered that the competition among the contractors 

is high. Most contractors are struggling to get projects (Damvad, 2013). 

The intensity of competitor rivalry is affected by several external factors. The selected companies 

are as mentioned previously big actors in the industry. Entry barriers are as mentioned positively 

correlated with the size of the projects and are therefore considered quite high for larger companies. 

This has a negative effect on the intensity of the rivalry within the industry. At the same time, the 

rivalry is intensified by the fact that the exit barriers are high as the companies have many funds 

in fixed assets such as machines. Other factors, which are intensifying the rivalry in the industry, 

is that the products and services offered are relatively undifferentiated, brand loyalty is not deemed 

significant, and costumers switching costs are not high. 
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3.3 Risk Factors in the Industry 

In order to assess the attractiveness of investment in the contractor companies in the Danish 

construction industry it is relevant to present the risk factors these companies face. This section 

starts by shedding light on a risk management process as these can influence the value of the 

companies and thereby affect their attractiveness from an investor’s point of view.  

Risk Management Process 

In section 2.1 financial risk was defined as a measureable uncertainty and as the likelihood of loss. 

Risk management in the construction industry can be further categorized into two types, macro-

risk and micro-risk. Macro-risk management is mainly used by companies such as insurance 

companies, casinos, and bookmakers to accumulate a larger number of events using a number of 

statistical tools. Micro-risk management differs by treating risk management on an event-by-event 

basis. More specifically, the characteristics of risk management in the micro sense is that it threats 

each case separately. Since there are rarely the same circumstances between projects, micro-risk 

management is the most used form in the construction industry. Micro-risk management helps 

actors in the construction industry to improve the chances for each individual project. By reviewing 

data from earlier work and using project planning, predictions can be made of expected potential 

outcomes. The goals of micro-risk management is to understand the odds, try to improve them, 

and minimize the range of possible outcomes (Kendrick, 2009). 

In the construction industry, project-risk can be either internal or external risks. Internal risks arise 

within the project, meaning the project’s stakeholders usually have some control over them 

(Nicholas & Steyn, 2012). These can be divided into three subcategories; market risk, assumptions 

risk, and technical risk. Market risk is the risk of failing to meet the needs or requirements of the 

market. These risks can be mitigated by working closely with customers and being updated by 

monitoring trends and developments in market. Assumptions risk is associated with the many 

implicit or explicit assumptions made in the starting phases of a project. Risks such as time, cost 

and technical requirements are dependent on the accuracy of these assumptions. Thorough 

planning and experience can help diminish these risks. Technical risk is the risk of meeting 

technical problems for a desired result. Technical risks are more likely in projects using new and 

untried technology. External risks originate outside the project where stakeholders often have 
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limited control at best. These external risks include, market condition, customer needs and 

behaviour, competitors’ actions, government regulations and much more.  

In order to manage risk first the potential risks must be identified. Accordingly, the first task in 

risk management is to identify risks and predicting their consequences (Nicholas & Steyn, 2012). 

The standard model for managing project risk is divided into four parts: (1) risk identification, (2) 

risk analysis, (3) risk response, and (4) risk review (Smith, et al., 2006), (Nicholas & Steyn, 2012). 

The process and elements of risk management are shown in figure 3.3. The first step is to identify 

the risk factors before it is possible to analyse the possible outcomes and figure out the best 

response. A crucial part of a risk management is to use risk review to maintain and improve future 

considerations and assessments of projects. In the following section, these four parts will be 

presented. 

 

 

Figure 3.1 Risk management process Source: (Smith, et al., 2006), (Nicholas & Steyn, 2012) 

Risk Identification 

It is impossible to manage the unknown, therefore risk management begins by identifying risks. 

Risk identification is not a goal in itself, but rather it is a necessary step, which serves the other 

parts of the risk management process. The aim is not to find every risk but rather to identify the 

crucial risk factors that could alter the course of the project. One of the major challenges is avoiding 

blind spots, where areas of the project are overlooked, either because of negligence or because of 

lack of communication and planning. Therefore, it can helpful to implement several identification 
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techniques. Risk identification is an iterative process as new risks can become known as the project 

progresses (PMI, 2004). There are unique risks in all phases, which could alter or damage the 

project leading to losses or failure. Another way is to identify risks by type of work or technical 

function and having all the relevant expertise perspectives involved and present when evaluating 

risk within a function (Nicholas & Steyn, 2012). Other identification technique include 

brainstorming, using checklists and examining historical data. Brainstorming allows key 

stakeholders to get together and asses the project and identify the major risks. The examination of 

historical data from previous similar projects utilises corporate knowledge. Prior projects can be a 

source of inspiration when creating a risk checklist containing potential risk factors (Smith, et al., 

2006). Taking care of potential threats is not only an approach to limit losses within the project, 

but also a way to move risk into opportunities, that can lead to environmental and other advantages 

(Winch, 2012) 

Risk Analysis 

In the risk analysis phase, the previously identified risks are assessed and analysed in order help 

management decide the best course of action. If a risk and its consequences are deemed significant, 

a plan has to be made to neutralize the risk or diminish it to an acceptable level (Cooper, et al., 

2005). Nicholas & Steyn (2012) state that risk significance depends on the risk likelihood, the risk 

impact, and the risk consequence, while whether or not a risk is deemed acceptable depends on 

risk tolerance. Risk tolerance, as defined in section 2.1, depends on the level of risk aversion. The 

risk likelihood is the likelihood or probability that a given risk factor will happen. Risk analysis 

methods are often classified as either qualitative or quantitative (Lichtenstein, 1996). The 

likelihood can be given a numerical value, where 1.0 means it is certain to happen and 0.0 meaning 

it is impossible. Another way to express the likelihood is to assign a qualitative measure, e.g. low, 

medium and high probability (Nicholas & Steyn, 2012), (Cooper, et al., 2005).  

Risk impact is a measure of how the identified risks would affect the construction project if they 

materialize. The risk impact can be factors affecting the timeframe, cost, performance and so on. 

As risk likelihood, the risk impact can also be expressed both quantitatively and qualitatively. The 

numerical measure could be 0 for not serious and 1 for catastrophic, based upon the judgement of 

an experienced expert. Qualitatively it could be low, medium and high impact, where medium 
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could be a one-month delay or a specific amount of extra cost, while high impact then could be 

over 3-month delay and a higher extra cost (Nicholas & Steyn, 2012). 

Risk consequence is the combined risk likelihood and risk impact and measures what the potential 

consequence for a given risk is. The purpose of the consequence assessment is to determine the 

financial impact the identified risks could have on the company (Falk, 2006). This sets the basis 

for the management to look at all the risks connected to a construction project and select the few 

risks that are important enough to merit attention and prioritize accordingly (Nicholas & Steyn, 

2012). 

Risk Response 

After the identified risks are analysed the next step is to determine how the project risks are handled 

best possibly in order to enhance opportunities and reduce potential threats from damaging the 

project’s objectives (PMI, 2004). According to Webb (2003), there are generally six courses of 

action in dealing with the risks of the construction project. These methods will be briefly described 

here: 

1. Risk Acceptance – if the risk is deemed insignificant or there is no available strategy to 

counter the risk it may lead to the risk being accepted without any specific action taken.  

2. Risk Avoidance – by planning accordingly a risk can be avoided by changing course of 

action. This could however be a costly action as it may force major changes and may even 

lead to unforeseen risks. 

3. Risk Reduction – risks can be reduced so the potential effect or the likelihood of a risk 

occurring is reduced. Risk reduction arrangements are often applied when risk avoidance 

is a too severe option because it could compromise the project at hand. 

4. Risk Mitigation – after the risk has occurred, risk mitigation can be used to try to lessen 

the impact. This is a wait-and-see strategy as it is a cure for an injury rather than a 

prevention of a symptom.  

5. Risk Transference – risks or its effects can be transferred to other parties better able to 

deal with them. It could be because the other party is less likely to encounter the risk or 

they are better able to sustain the effect of the risk should it materialize. Insurance is the 

most common form of risk transference as the financial risks are transferred to an insurance 

company in exchange for a fee. 
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6. Contingency Provision – by setting funds or time aside a company can create a 

contingency plan to avoid risks emerging or handle a risk should it materialize.  

After risks are identified and analysed a reasonable response has to be determined. Risks with 

serious consequences should be handle by a plan best fitted for their need. Avoidance, reduction, 

mitigation or risk transfer have been mentioned as strategies. Risks with little or no consequence 

can be accepted and monitored (Nicholas & Steyn, 2012). 

Risk Monitoring/Review 

The final phase of the risk management process is to monitor the risk sources through the project 

life cycle. As the project progresses and more information becomes available the impact and 

probability of risk factors should be re-evaluated (Winch, 2012). The process includes keeping 

track of the identified risks, reanalysing existing risks, monitoring trigger conditions, and 

managing response plans and reassess their effectiveness (PMI, 2004). A part of the risk review is 

to track and control risks. The identified risks can addressed by their priority and resources and 

time is included into the project management plan as needed (PMI, 2004). This plan can also 

include a risk registry, where all the risks are logged and the status of the risk factors are 

continuously updated (Nicholas & Steyn, 2012). Another part of a risk monitoring plan could be 

to appoint a risk owner, who is responsible for monitoring the given risk factors (Winch, 2012). 

This ensures that key risk factors are monitored and the responsibilities are divided and clear. 

Operational Risk Factors 

After presenting the project risk management process for a construction company, the focus can 

be shifted on the risks the Danish construction companies are facing. The main focus of this thesis 

is to analyse the attractiveness of investing in the contractor companies in the Danish construction 

sector. As part of this analysis, the risk factors these companies are facing will be introduced. 

In an analysis of the Danish construction industry from 2013, Deloitte and Dansk Byggeri 

mentioned the following risks as examples of risks in the Danish construction industry (Dansk 

Byggeri & Deloitte, 2013): 
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 Overall economic conditions 

 Financing costs 

 The weather 

 Lengthy project durations 

 Terms of payments 

 Credit and payment risks 

 Inefficient construction management 

 Large capital tied up in fixed assets 

 Foreign currency risks 

 Dependence on subcontractors 

 Price pressure 

 Many tenders 

These examples include both internal project risks and external risks regarding the overall 

company as well as micro- and macro-risk factors. Basically, risk management is about reducing 

the number of losing events while optimizing the decision base during a construction process. The 

purpose of risk management is not to eliminate risks but to address them in the best possible way 

(Falk, 2006). The report claims that companies must continuously adapt and optimize in relation 

to the owners' risk willingness and desire for return.  It is also important to look at the ratio between 

the cost to identify the risks and the cost of preventing them (Dansk Byggeri & Deloitte, 2013). 

Another study of contractor’s risk factors was made by Gunduz & Yahya (2015). According to 

their analysis of how selected factors contribute to the success and failure of construction projects 

in the Middle East, Gunduz & Yahya (2015) found that the most important factor was a company’s 

technical capacity. Scope and work definition came second of the 25 selected factors. This 

indicates that technical skills along with a clear project definition and structure are key to a 

successful project, as this could help prevent variations and disputes, which may lead to delays 

and increase the project cost. The factors, control systems, effective site management, and project 

manager capabilities, occupy the next three spots. This implies that efficient control and the right 

management increases the project success. This helps to identify deviation and take the suitable 

action to ensure efficiency. The other end of the scale was dominated by macro factors, as climate 

conditions, political conflicts, and unforeseen conditions occupied the last three spots in the 

ranking (Gunduz & Yahya, 2015). Although this study is based in the Middle East it is deemed a 

plausible representation of the risk factors facing the Danish contractors together with the analysis 

from Deloitte (2013). According to an article in Børsen, the overall deduction from a risk 

management conference in Copenhagen was that billions DKK could be saved with better risk 

management. Peter Luke, who specializes in risk management, spoke at the risk conference and 
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argued that in big construction projects 10 to 20% are unforeseen cost, which can be vastly reduced 

by efficient usage of risk management (Rasmussen, 2011). 

3.4 The Case of Pihl & Søn 

The case of Pihl & Søn is deemed relevant when assessing the attractiveness of the contractor 

section because it shows the struggles of an established company during the financial crisis and 

might provide understanding of which factors cause one of the major contractors to seize to exist. 

E. Pihl & Søn A/S was one of the big actor in the industry know for grand projects such as 

Storebæltsbroen, Operaen, Skuespilhuset, and the modernization of the Confederation of Danish 

Industry headquarters called Industriens Hus. Before declaring bankruptcy, they had many major 

projects under construction. The most noteworthy were Nørreport Station, the UN City, the 

channel bridges in Copenhagen, as well as 111 apartments at the marina in Vejle (Hansen, 2013). 

The bankruptcy of one of the largest actors also had consequences for the Danish construction 

industry as it forced multiple subcontractors to their knees and some had to declare bankruptcy 

(Andersen, 2013). 

Since the start of the financial crisis, Pihl & Søn was under pressure on multiple fronts. Firstly, the 

ramification of the financial crisis hurt the company as demand for new construction projects 

lessened, shrinking their market. The effect of the financial crisis was magnified by an 

overproduction leading up to the crisis (CEPOS, 2009). A decreasing demand and smaller market 

lead to an increased internal rivalry in the industry sector, where the lack of product differentiation 

meant that the lowest price was the deciding factor for winning projects. This piled the pressure 

on the big actors like Pihl & Søn, who because of difficulties of decreasing their scale were forced 

to bid on several questionable projects in order to maintain their volume and avoid overcapacity. 

According to the Chairman of the Board, Birgit Nørgaard, the main reason for the bankruptcy were 

several years of too excessive expansion abroad and in Denmark. The rising level of activity 

happened without sufficient balance in the contractual terms and without sufficiently verifying the 

quality of the foreign costumers and subcontractors and without ensuring that the quality of the 

processes and the risk management systems were sufficient to support the rising level of activity 

(Avisen.dk, 2013). 
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A status report showed that the bankruptcy estate had assets of approximately 300 million DKK 

while the liabilities amounted to 5 billion DKK. The curators stated that the financial crisis and 

major losses on foreign projects as well as a declining order intake caused pressure on the liquidity. 

The company’s equity was insufficient to cover the losses suffered in 2011 and 2012. Therefore, 

measures were taken to improve the solvency of the company, including a capital injection of 200 

million DKK. After an analysis from Deloitte in august 2013 made it clear that an additional 500 

million DKK were needed in the next 12 months, the creditors decided to pull the plug (Gravesen, 

2013). Among the failed projects were a big hydropower plant in Panama, a sewerage treatment 

plant in Sri Lanka, a school in England, and some infrastructure projects in Sweden and USA. 

These projects amounted to several hundred million DKK in impairments in 2011 and 2012 

(Sørensen, 2013). 

It could be argued that Pihl & Søn increased its business risks more than their competitors because 

of the geographical dispersed markets they operated on. In the end, Pihl & Søn’s attempt to 

maintain their volume meant that the company took on projects with excessive risks, which 

resulted in significant impairments in 2011 and 2012. The ultimate consequence was that the 

company was declared bankrupt in 2013. 

  



45 

 

4 Methodology 

The previous sections provided the groundwork of theory and knowledge needed to assess the 

attractiveness of investing in the Danish contractor sector. Before the results are estimated and 

discussed in subsequent sections, this section presents the methodological approach. Section 4.1 

provides a description of the data selections implemented to answer the research question. Section 

4.2 discusses possible bias in the data. Section 4.3 presents some limitation in the methodological 

approach. 

4.1 Data Description 

The empirical results of this thesis will be based on the selected financial ratios presented in section 

2 and supported by the qualitative data from section 3. In order to calculate the financial ratios, 

firstly it is required to gather data. All the financial data in this thesis is collected using Thomson 

Reuters’ Datastream. The gathered data consists of data for the selected market benchmark, proxy 

for risk-free interest rate, and three-factor model data. The reasoning behind these data selections 

will be elaborated in the following sub-sections. Additionally, the rationale behind length of the 

estimation period are explained.  

4.1.1 Proxy for the Market Portfolio 

When judging how financial ratios compare to the market, there is a need for a market benchmark. 

In finance, a benchmark is used as a reference point, which allows for systematic comparison of 

performance based on measurements. In order to perform a sufficient performance evaluation, it 

is important to choose the correct benchmark. The identification of the theoretically correct 

benchmark is practically impossible. Therefore, the goal is to find a benchmark that reflects the 

general development of the relevant market as closely as possible. Stock indices are often seen as 

a good proxy for the market portfolio. Three of the selected companies are Danish companies and 

one company is Swedish. Accordingly, the selected benchmarks should reflect the Danish and the 

Swedish market. 

One of the arguments when selecting a benchmark to represent the market is the available data. In 

Denmark, the traditional stock indices are the OMX Copenhagen (OMXC) and the OMX 

Copenhagen 20 (OMXC20). The OMX is the total index, including all the stocks noted on the 

Copenhagen Stock Exchange, while OMXC20 only includes the 20 most traded stocks. Both these 

indices can be found in Datastream. There are however, two general data types when analysing 
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stocks and indices using Datastream. The data type P, which stands for Price index measures the 

price movements of the stocks or indices, but will decline with dividends etc. The other data type 

is RI, which stands for Total Return Index. RI measures theoretical movements of the stocks and 

indices and accounts for corporate actions such as dividends and splits. RI is therefore better when 

analysing how stocks and indices are developing and performing over time. 

Because the thesis focuses on the contractor sector and big actors are chosen to represent the sector, 

both of these indices are seen as valid benchmarks for the Danish market. Datastream supplies data 

for the OMXC index in both P and RI, while the OMXC20 is only available with the data type PI. 

Therefore, OMXC is chosen as the benchmark representing the Danish market. 

There are also two traditional stock indices in Sweden. The OMX Stockholm PI (OMXSPI) is a 

stock market index of all shares that trade on the Stockholm Stock Exchange, while OMX 

Stockholm 30 (OMXS30) consists of the 30 most traded stocks. Both are available in Datastream, 

but only the OMXS30 is supplied in RI, which is why it is chosen as the benchmark representing 

the Swedish market. 

4.1.2 Proxy for the Risk-free Rate 

The risk-free interest rate is the rate of return of an investment with zero risk and therefore 

represent the expected return for an investor making a risk-free investment. The risk-free interest 

rate is included in the performance measures used in the analysis and therefore plays a crucial role 

when answering the research question. 

Risk-free interest rates differ from country to country (Elton, et al., 2014). Accordingly, different 

interest rates will be used for Denmark and Sweden. In practice, a risk-free rate does not exist 

because even the safest investment carries a small amount of risk. Government issued securities 

have virtually zero risk of default and thus, treasury bills and government bonds are generally 

perceived as a good proxy for the risk-free interest rate (Myles, 2003). 

The proxy for the Danish risk-free interest rate will be CIBOR 3M (Copenhagen Interbank 3M). 

CIBOR is the average of the interest rates at which the largest banks in Copenhagen are willing to 

lend DKK to each other, without collateral (Finansrådet, 2014).  

Both benchmarks and the data are calculated on a monthly basis, which could encourage using a 

monthly risk-free interest rate. The rationale for the choice of the 3-month interest rates, instead 



47 

 

of the perhaps more obvious one-month interest rate, is to reduce fluctuations in the liquidity 

market in connection with macro events such as interest rate changes, publication of key figures 

etc. Furthermore, the turnover in CIBOR 3M is relatively high, which allows the market to 

determine the interest rates more precisely. 

As previously mentioned, the prerequisite for a risk-free interest rate is very difficult to fulfil in 

practice. Therefore, the CIBOR 3M is chosen as best estimate of a risk-free interest rate. Using the 

same arguments, the proxy for the Swedish risk-free interest rate will be SIBOR 3M (SWEDEN 

INTERBANK 3M). The interest rates are quoted in yearly terms, while the other data collected is 

in monthly terms. Therefore, the interest rates are transformed to monthly basis using: 

𝑟𝑚 = (
1+𝑟𝑦

100
)

1/12

− 1       (4.1) 

4.1.3 Three-Factor Data 

As explained in section 2.4, the data used to regress the multifactor model is gathered from 

Kenneth French’s website (French, 2018). To construct the SMB and HML factors, stocks in a 

region are sorted into two market cap and three book-to-market equity groups at the end of each 

June. Big stocks are the top 90% of the June market cap, while the small stocks are the bottom 

10%. The B/M breakpoints for a region are the 30th and 70th percentiles for the big stocks of the 

region. SMB is the equal-weight average of the returns on the three small stock portfolios minus 

the average of the returns on the three big stock portfolios: 

𝑆𝑀𝐵 =
1

3
 (𝑆𝑉 + 𝑆𝑁 + 𝑆𝐺) −

1

3
(𝐵𝑉 + 𝐵𝑁 + 𝐵𝐺    (4.2) 

HML is the equal-weight average of the returns for the two high B/M portfolios for a region minus 

the average of the returns for the two low B/M portfolios, 

 𝐻𝑀𝐿 =
1

2
(𝑆𝑉 + 𝐵𝑉) −

1

2
(𝑆𝐺 + 𝐵𝐺),    (4.3) 

where SV is Small Value, SN is Small Neutral, SG is Small Growth, BV is Big Value, BN is Big 

Neutral, and BG is Big Growth (French, 2017). 
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4.1.4 Length of Estimation Period 

In order asses the attractiveness of investing in contractor companies in the Danish construction 

industry it is relevant to determine the length of the estimation period. As earlier mentioned the 

construction industry is sensitive to changes in the state of the economy. In good states, the demand 

is high and the industry usually thrives, while demands lessens and the industry struggles during 

recessions. Therefore, it is deemed important that the length of the estimation period is not affected 

by a single economic cycle, which could influence the conclusion. Thus, the length of estimation 

period is set at 15 years to avoid the economic cycle effect. This should enable the analysis to give 

an overall assessment of investment attractiveness within the Danish contractor sector. The 

gathered data therefore covers 15 years, starting in June 2002 and ending in June 2017. 

4.2 Bias in the Data 

The following section will focus on two sources of bias in the data, which should be taken into 

account in connection with the analysis in this thesis and the results that follow. These sources will 

be presented because they might influence or even damage the validity of the results. The biases 

are survivorship bias and selection bias. 

4.2.1 Survivorship Bias 

One of the prerequisites when selecting companies to represent the contractor sector was that the 

companies existed through the 15 years of the estimation period. This could lead to survivorship 

bias, which in this case is when the selection process overlooks stocks that do not survive 

throughout the estimation period. The omission of bankrupt companies makes the performance of 

the remaining companies look better than it actually is (Elton, et al., 2014). Furthermore, because 

survivorship bias varies inversely with risk, a sample with survivorship bias will lead to high-risk 

groups appearing to have superior relative performance (Malkiel, 1995). In this case, the 

survivorship bias in the data will make the analysed contractor companies look better than the 

market if the construction industry is deemed to be a higher risk group than the overall market. 

This is seen as a plausible assumption as the overall market offers more diversification and spread. 

In this thesis, there is an indication of survivorship bias, as a major contractor company went 

bankrupt in the estimation period. The third largest contractor company in Denmark, Pihl & Søn, 

was declared bankrupt in 2013. The exclusion of Pihl og Søn does not influence the selected 

companies per se, but the overall industry image has a more positive performance as a consequence 
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of this survivorship bias. Therefore, it was found relevant to include the case of Pihl & Søn in 

section 3. The effect of Pihl & Søn’s bankruptcy will be discussed further in section 6. 

4.2.2 Selection Bias 

Another factor affecting the validity of the achieved results because of possible bias is the section 

process. Selection bias is introduced when the selection of data for an analysis is not randomized 

and thereby failing to ensure a randomized sample representing the population. This thesis 

focusses on the Danish construction industry with inclusion of a Swedish company, which in itself 

narrows the field to a small geographical area. The requirement in this case, in addition to survival, 

was that the companies selected were listed in order to ensure data availability. This narrows the 

field significantly because only a few Danish contractor companies are listed. A Swedish company 

operating on the Danish market is added to provide a broader research field and add variation 

between the companies. The fact that only listed companies are open for selection is a clear bias 

when the sample is said to represent the contractor sector. This questions the validity of the 

research in this thesis and might affect the results. The few available listed companies are big 

companies, which could affect the result as the size of the contractors could affect various factors 

differently. 

4.3 Limitation 

To ensure that the research in the thesis remains in the ramifications given in terms of length and 

formalities, some limitations have been made to the methodology. Some of these are briefly 

presented below. 

The results of how the selected companies have performed compared to the market are estimated 

using historical stock prices. Accordingly, it could be relevant to elaborate the factors that 

influence stock prices. This discussion has been omitted but in general stock prices are determined 

by the market, where supply meets demand. Stock price will therefore be assumed to be a measure 

of company and industry news, economic factors, and investor’s confidence and used as a total 

performance measurement of the company. 

The relative performance of the selected companies is examined using linear regressions. When 

running the regressions the ordinary least squares method is used. The ordinary least squares 

method estimates unknown parameters in a linear regression model, where the aim is to minimize 
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the sum of squared errors between the dependant and independent variables. The method relies on 

five assumptions: 

- Linearity: Linearity in parameters  

- Independence: No correlation in the error terms 

- No multicollinearity: No correlation in the model parameters 

- Normality: The error terms are normally distributed 

- Homoscedasticity: Equal variance in the error terms 

The asset pricing models are also built on similar assumptions. The methods are however 

frequently used in financial studies and are therefore assumed to be sufficient without further 

inspection. Additionally the statistical measures surrounding the empirical tests such as coefficient 

of determination (r2), t-stats, and p-values have not been scrutinized and discussed. This all 

contributes to a weakened validity and reliability of the thesis, and the statistical significance of 

the obtained results should be questioned or inspected further.  

Another possible limitation arises when arithmetic averages are used instead of geometric averages 

when calculating returns. The historical returns of the selected companies are a key variable when 

assessing the attractiveness of investing in the contractor sector because they form the basis of the 

investigation. The arithmetic average is the sum of all the returns divided by the number of periods 

used. The geometric average uses compounding to determine average return. It can be defined as 

the nth root of the product of n numbers. When considering investment returns, the geometric 

average might be more correct because it accounts for volatility unlike the arithmetic average. The 

greater the volatility the greater the difference between the two averages.  

Further econometric tests of the assumptions behind the methods used in this thesis would improve 

the validity and reliability. This was however considered outside the purpose and scope of the 

thesis and is instead listed as a subject for further research. 

  



51 

 

5 Empirical Results 

In the following section the performance of the selected companies are introduced and analysed. 

The analysis is based on the theoretical foundation provided in section 2, where the relevant theory 

and the performance measures used in this analysis are presented. Furthermore, the data choices 

such as proxy variables and benchmarks are explained in section 4. The analysis of the 

attractiveness of investing in companies in the construction industry will be made based on 

historical data of three contractor companies on the Copenhagen Stock Exchange, Per Aarsleff 

A/S, MT Højgaard, Arkil Holding as well as NCC that is listed on the Stockholm Stock Exchange. 

As an introduction, the selected companies will be measured and ranked based on their absolute 

returns compared to the benchmarks in section 5.1. In section 5.2, the selected companies will be 

analysed by the CAPM performance measures mentioned in section 2.3, the Sharpe ratio, the 

Treynor ratio, and Jensen’s Alpha. Section 5.3 decomposes the estimation period into three 

intervals to enable an analysis of which effect the financial crisis had on the performance. Section 

5.4 presents the alpha of each of the selected companies using Three-factor model as a supplement 

to the CAPM-based performance measures. 

5.1 Results of Absolute Returns 

To get an overview of how the selected companies perform compared to each other and the 

benchmarks, first the total returns are presented. The standard deviation will also feature as a risk 

measure for the selected companies and the benchmarks. 

 

Figure 5.1 Total Returns                   Source: Datastream, own contribution 

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600
1700
1800

6
/1

/2
0

0
2

1
/1

/2
0

0
3

8
/1

/2
0

0
3

3
/1

/2
0

0
4

1
0

/1
/2

0
0

4

5
/1

/2
0

0
5

1
2

/1
/2

0
0

5

7
/1

/2
0

0
6

2
/1

/2
0

0
7

9
/1

/2
0

0
7

4
/1

/2
0

0
8

1
1

/1
/2

0
0

8

6
/1

/2
0

0
9

1
/1

/2
0

1
0

8
/1

/2
0

1
0

3
/1

/2
0

1
1

1
0

/1
/2

0
1

1

5
/1

/2
0

1
2

1
2

/1
/2

0
1

2

7
/1

/2
0

1
3

2
/1

/2
0

1
4

9
/1

/2
0

1
4

4
/1

/2
0

1
5

1
1

/1
/2

0
1

5

6
/1

/2
0

1
6

1
/1

/2
0

1
7

To
ta

l R
et

u
rn

NCC Aarsleff Arkil Højgaard OMXC OMXS30



52 

 

Figure 5.1 shows the Total Return movements of the selected companies and benchmarks when 

all are indexed at 100 at t=0. The Total Return is calculated as follows: 

 𝑇𝑅𝑡 =
100∗𝑃𝑡

𝑃0
,     (5.1) 

where 𝑇𝑅𝑡 is the Total Return at time t, 𝑃𝑡 is the price at time t, and, 𝑃0 is the price at t = 0, which 

is 16-06-2002. 

The figure illustrates a growth for all entries from 2002 until 2007, with NCC achieving the biggest 

growth. From 2007 to 2009, the Total Return is negative across the board, with many of the entries 

ending at around the same level as in 2002. Thereafter there is mostly a steady growth towards the 

end of the estimation period, where especially NCC performs better than the benchmark. Aarsleff 

grew fast from 2013 to 2015, but then experienced a down period which ended with a Total Return 

positioned well above the Danish benchmark OMXC. 

 NCC Aarsleff Arkil MTH OMXC OMXS30 

Total Return 1606% 701% 116% 186% 490% 345% 

Standard deviation 8.98% 8.49% 7.21% 10.04% 5.54% 5.24% 
Table 5.1 Total return                  Source: Own contribution 

Looking at the total growth from 2002 to 2017, table 5.1 shows that all entries have had a positive 

development in the estimation period. NCC outgrew the Swedish market proxy OMXS30 by a 

great margin, while Aarsleff performed better than the Danish market benchmark OMXC. Arkil 

and MTH had lower total return in the estimation period, and were underperforming compared to 

the market. Looking at the standard deviation, MTH has the highest variation in its return while 

having the second lowest return. NCC has the second highest standard deviation with 8.98%, while 

the two proxies have the lowest with 5.54% and 5.24%. 

To acquire more palpable numbers of the returns, the Compound Annual Growth Rate (CAGR) is 

presented. CAGR is the mean annual growth of an investment (Berk & DeMarzo, 2014). Since the 

data is in monthly terms, first the Compound Monthly Growth Rate is calculated using: 

𝐶𝑀𝐺𝑅 =
𝐸𝑛𝑑𝑖𝑛𝑔 𝑉𝑎𝑙𝑢𝑒

𝐵𝑒𝑔𝑖𝑛𝑖𝑛𝑔 𝑉𝑎𝑙𝑢𝑒

1

𝑛 − 1    (5.2) 

Afterwards these numbers are converted to yearly terms using: 
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𝐶𝐴𝐺𝑅 = (𝐶𝑀𝐺𝑅 + 1)12 − 1    (5.3) 

  NCC Aarsleff Arkil MTH OMXC OMXS30 

CMGR 1.59% 1.16% 0.43% 0.58% 0.99% 0.83% 

CAGR 20.82% 14.88% 5.28% 7.25% 12.57% 10.47% 
Table 5.2 Compounded Annual Growth Rate Source: Own contribution 

Table 5.2 also shows that NCC is ranked first with mean annual growth of over 20%, while 

Aarsleff has 14.88%. The benchmarks are at 12.57% and 10.47%, which is higher than the 

remainder of the selected companies. 

5.2 Performance Analysis Using CAPM measures 

In the following section the selected companies are analysed using market-based performance 

measures that originate from the CAPM. Using historical stock data the performance measures 

analyse how the selected companies perform compared to each other and to their respective market 

proxies. 

The estimated time horizon is 15 years based on the discussion in section 4.1.4. The mentioned 

performance measures will first be estimated and presented using the entire time horizon to give 

the overall impression of the attractiveness of investing in the contractor sector. This will be done 

by presenting the result for each measure in its own sub-section. 

5.2.1 Performance Analysis - Sharpe Ratio 

The Sharpe ratio measures the risk premium per risk unit, where the risk unit is expressed by the 

standard deviation. It is calculated by dividing the excess return by the standard deviation. Because 

the market benchmark is not included in the Sharp ratio, the benchmarks’ Sharpe ratio is calculated  

below in order to enable a comparison of the selected companies’ performance to the market. 

Recall formula 2.7 from section 2.4.1. 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
𝑟𝑖−𝑟𝑓

𝜎𝑖
      (2.7) 

 NCC Aarsleff Arkil MTH OMXC OMXS30 

Excess mean 1.84% 1.37% 0.53% 0.91% 1.00% 0.82% 

Standard deviation 8.98% 8.49% 7.21% 10.04% 5.54% 5.24% 

Sharpe Ratio 0.2046 0.1611 0.0735 0.0904 0.1796 0.1561 
Table 5.3 Sharpe Ratio                     Source: Own contribution 
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Table 5.3 shows that all the entries had positive excess mean returns leading to all positive Sharpe 

ratios. NCC has the top ranking with a risk premium per risk unit of 0.2046, while Arkil was 

bottom of the pack with 0.0735. The stocks have a higher risk unit, standard deviation, than the 

indices. This influences the stocks’ Sharpe ratios negatively because they are divided with a larger 

denominator. This can be seen directly since Aarsleff achieved higher excess mean than OMXC 

and fails to outperform the benchmark because of the higher standard deviation. Therefore, only 

NCC is outperforming the market, while all the Danish contractor companies underperform 

relative to the market. 

5.2.2 Performance Analysis –Treynor Ratio  

The Treynor ratio has the same numerator as the Sharpe ratio but is differentiated by the risk 

measure, which in this case is the systematic risk measure beta. Beta is calculated as the covariance 

between the return of the asset and the market return divided with the variance of the market return: 

𝑇𝑟𝑒𝑦𝑛𝑜𝑟 𝑟𝑎𝑡𝑖𝑜 =
𝑟𝑖−𝑟𝑓

β𝑖
     (2.8) 

𝛽𝑖 =
𝐶𝑜𝑣[𝑟𝑖,𝑟𝑚]

𝑉𝑎𝑟[𝑟𝑚]
      (2.5)  

 NCC Aarsleff Arkil MTH OMXC OMXS30 

Excess mean 1.84% 1.37% 0.53% 0.91% 1.00% 0.82% 

Beta 0.9873 0.8482 0.6678 0.7876 1.0000 1.0000 

Treynor Ratio 0.0186 0.0161 0.0079 0.0115 0.0100 0.0082 
Table 5.4 Treynor Ratio               Source: Own contribution 

Beta is a measure of systematic risk and measures the risk of an investment that cannot be reduced 

by diversification. It measures how volatile a stock is compared to the market. A beta coefficient 

higher than 1 means that the investment is more volatile than the market, while a beta under 1 

means that the investment is less volatile. Volatility is measured in standard deviation. Since the 

selected companies are not a fully diversified portfolio, the Treynor ratios should be taken a little 

more lightly. Table 5.4 reveals, that the benchmarks have a beta of 1 as they should. All the selected 

companies have a beta under 1, meaning they are less volatile than the market. NCC has a beta 

close to 1, meaning that it moves almost as the market, while Arkil has the lowest beta. The 

benchmarks have the same Treynor ratio as their excess mean because their denominator is 1. NCC 

has a higher ratio than the Swedish benchmark meaning that NCC has compensated its investors 

better than OMXS30 given the risk. Two of the Danish companies are performing better than the 
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Danish benchmark, OMXC and its Treynor ratio of 0.01. Aarsleff has a Treynor ratio of 0.0161, 

while a ratio of 0.0115 means that MTH also is outperforming than the benchmark. Only Arkil lies 

under the benchmark using the Treynor ratio. 

5.2.3 Performance Analysis – Jensen’s Alpha 

Jensen’s Alpha is a risk-adjusted performance measure that is used to determine the abnormal 

returns of an investment above or below that predicted by the CAPM. The benchmark is 

incorporated into the measure so a positive alpha means over performance in respects to the 

benchmark, while a negative alpha means underperformance. Recall equation 2.9 from section 

2.4.3.  

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 = (𝑟𝑖 − 𝑟𝑓) − [βi(𝑟𝑚 − 𝑟𝑓)]   (2.9) 

 NCC Aarsleff Arkil MTH OMXC OMXS30 

Excess mean 1.84% 1.37% 0.53% 0.91% 1.00% 0.82% 

Beta 0.9873 0.8482 0.6678 0.7876 1.0000 1.0000 

Excess market mean 0.0082 0.0100 0.0100 0.0100 0.0100 0.0082 

Jensen's Alpha 1.029% 0.523% -0.135% 0.123% 0.000% 0.000% 
Table 5.5 Jensen’s Alpha               Source: Own contribution 

It is evident from table 5.5 that NCC once again is the top performer with an Alpha of over 1%. 

Aarsleff and MTH also achieve positive alphas meaning three of the four companies outperform 

the market in regards to Jensen’s Alpha. It is clear from equation 2.9 that Jensen’s Alpha is 

negatively influenced by the beta coefficient multiplied by the excess market mean. Even though 

Arkil has the lowest beta it does not manage to beat the market because of the low excess mean 

returns. NCC has the highest beta, but still manages the best result thanks to a generating high 

returns during the examining period. 

5.3 Performance Measures in Intervals: 

In order to give depth to the analysis of the overall performance of the selected companies in the 

estimated period is decomposed into three intervals. The first interval is from the start of the 

estimated period in June 2002 until the start of the financial crisis in July 2007. The middle interval 

is within the financial crisis from August 2007 and until December 2008. The length of this interval 

is made using a rough estimation of when the used data starts to show signs of a recession and 

until the economic situation is somewhat restored and performance is better. The last interval starts 

after the crisis in January 2009 and lasts until the end of the estimated period in June 2017. By 
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dividing the estimated period into three pieces valuable information of how the selected companies 

are performing in different economic situation is obtained. This will be done by presenting a sub-

section for each time interval, where the performance measures are all displayed and commented 

on. 

  NCC Aarsleff Arkil MTH OMXC OMXS30 

Beta 0.5160 0.6113 0.6691 0.7591 1 1 

Mean 2.85% 2.10% 1.47% 1.90% 1.84% 1.61% 

Excess mean 2.62% 1.88% 1.24% 1.67% 1.61% 1.37% 

Standard deviation 7.80% 6.72% 6.44% 9.34% 4.41% 4.53% 

Excess market mean 0.0137 0.0161 0.0161 0.0161     

              

Sharpe Ratio 0.3361 0.2792 0.1927 0.1788 0.3660 0.3033 

Treynor Ratio 0.0508 0.0307 0.0186 0.0220 0.0161 0.0137 

Jensen's Alpha 1.91% 0.89% 0.16% 0.45%     
Table 5.6 Performance measures in the first interval – 2002 to 2007               Source: Own contribution 

Table 5.6 shows the three estimated performance measures of the selected companies including 

some of the statistics needed in the estimation of these performance measures. Starting with the 

average returns, the mean shows that only Arkil had lower returns on average than the benchmark. 

Despite having the second highest standard deviation, NCC is the only company to obtain a higher 

Sharpe ratio than its benchmark during the first interval. Things look better for the two 

performance measures using beta as risk measure. All the selected companies perform better than 

their market proxies through the first interval, albeit the overperformance borders the marginal in 

some cases. Overall NCC beats the market with all the performance measures, while the Danish 

companies fail to produce a higher Sharpe ratio than the market, but prevail in the other two 

measures. 

  NCC Aarsleff Arkil MTH OMXC OMXS30 

Beta 0.9801 0.8786 0.3979 0.4742 1 1 

Mean -4.00% -2.09% -2.98% -4.34% -3.84% -2.71% 

Excess mean -4.35% -2.50% -3.39% -4.74% -4.25% -3.05% 

Standard deviation 14.15% 10.38% 5.99% 7.78% 8.38% 8.30% 

Excess market mean -3.05% -4.25% -4.25% -4.25%     

              

Sharpe Ratio -0.3076 -0.2403 -0.5660 -0.6090 -0.5066 -0.3682 

Treynor Ratio -0.0444 -0.0284 -0.0852 -0.1000 -0.0425 -0.0305 

Jensen's Alpha -1.36% 1.24% -1.70% -2.73%     
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Table 5.7 Performance measures in the second interval – 2007 to 2008               Source: Own contribution 

Table 5.7 displays the CAPM performance measures during the financial crisis. Despite of having 

the highest risk measure of the Danish companies Aarsleff obtains the highest Sharpe ratio. NCC 

also achieves a higher Sharpe ratio than its market proxy. NCC though fails to outperform the 

market using the Treynor ratio and Jensen’s Alpha. MTH and Arkil were not able to beat the 

market using any of the three performance measures during the financial crisis. Finally, Aarsleff 

is also the only company with a positive Jensen’s Alpha.  

  NCC Aarsleff Arkil MTH OMXC OMXS30 

Beta 1.1783 0.9730 0.7985 0.9050 1 1 

Mean 2.67% 1.89% 0.94% 1.63% 1.73% 1.33% 

Excess mean 2.60% 1.83% 0.88% 1.58% 1.68% 1.26% 

Standard deviation 7.93% 8.95% 7.71% 10.59% 4.99% 4.60% 

Excess market mean 1.26% 1.68% 1.68% 1.68%     

              

Sharpe Ratio 0.3284 0.2051 0.1146 0.1491 0.3355 0.2736 

Treynor Ratio 0.0221 0.0189 0.0111 0.0175 0.0168 0.0126 

Jensen's Alpha 1.12% 0.21% -0.45% 0.06%     
Table 5.8 Performance measures in the third interval – 2009 to 2017               Source: Own contribution 

In table 5.8 NCC is again the top performer exceeding the Swedish market proxy in all of the three 

performance measures. The Danish companies disappoint during the interval following the 

financial crisis. None of the companies succeed in having a higher Sharpe ratio than the market 

proxy, while Aarsleff and MTH manage a higher Treynor ratio and Jensen’s Alpha. Arkil again 

fails in all performance measures. 

5.4 Performance Analysis Using the Three-Factor Model: 

Following research done by Fama & French, a sole independent variable was deemed insufficient 

in capturing all the variation across all risky assets. Fama & French (1992) therefore suggested 

adding two additional factors, the size factor and the value factor.  

As a supplement to the CAPM-based performance measures, this section applies Fama & French’s 

Three-factor model on the historical data in order get a multifactor performance measure. The data 

is regressed using the return of the selected companies and the three variables. This makes is 

possible to assess the performance of the selected companies using the estimated alpha coefficient 

in the same way as Jensen’s Alpha mentioned in section 2.3.3. The alpha found using the three 
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factors therefore shows the performance of the security in comparison to the market. The factor 

data used in this estimation was a European dataset gathered from Kenneth French’s website where 

he gathers and publishes relevant factor data. 

 NCC Aarsleff Arkil MTH 

Alpha 1.06% 0.82% 0.10% 0.33% 

Beta - market 0.677768 0.512255 0.278447 0.217729 

Beta - SMB 1.586064 1.280813 1.15207 1.438568 

Beta - HML 0.142632 -0.22014 0.226821 1.105005 
Table 5.9 Three-factor model statistics               Source: Own contribution 

Table 5.9 shows the estimated factors including the alpha of each company. All the companies 

manage a positive alpha, meaning they outperform the market with the multifactor estimation. 

NCC has the biggest alpha and is thus beating the market by the biggest margin. The order between 

the Danish companies is the same as before, where Aarsleff is the top performer, followed by 

MTH, and then Arkil. The results from the multifactor model are in line with the results from 

CAPM-based performance measures. 
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6 Discussion  

The purpose of this thesis was to investigate whether an investment in the contractor sector in the 

Danish construction industry was attractive compared to the market. This section contains a 

discussion of the gathered information throughout the thesis. Section 6.1 presents and discusses 

the empirical results found in section 5. Section 6.2 debates how the findings from the industry 

analysis in section 3 affect the empirical results. Section 6.3 discusses the various implication of 

the findings in the empirical results and the industry analysis. Section 6.4 provides a discussion of 

the outlook of the industry. Lastly, Section 6.5 presents and discusses the case of Pihl & Søn.  

6.1 Discussion of Empirical Results 

The performance analysis started by showing the total return of the selected companies and market 

proxies. Based on total return, NCC significantly outperformed the Swedish OMXS30 index. NCC 

had a Compound Annual Growth Rate of 20.82%, while the market proxy had a CAGR of 10.47%. 

With a CAGR of 14.88%, Aarsleff had a higher mean annual growth than the 12.57% of the Danish 

market proxy. Arkil and MTH had lower total return than the OMXC and were thereby outgrown 

by the market. 

 NCC OMXS30 Aarsleff Arkil Højgaard OMXC 

Sharpe Ratio 0.2046 0.1561 0.1611 0.0735 0.0904 0.1796 

Treynor Ratio 0.0186 0.0082 0.0161 0.0079 0.0115 0.0100 

Jensen's Alpha 1.0285% 0.0000% 0.5228% -0.1350% 0.1233% 0.0000% 
Table 6.1 Overview of the estimated performance measures                         Source: Own contribution 

Subsequently, the CAPM-based performance measures were applied on the gathered historical 

data. Table 6.1 shows a coloured overview of the estimated performance measures, where the best 

performance is displayed in dark green and the worst in dark red. With a Sharpe ratio of 0.2046, 

NCC still outperformed the Swedish market proxy, which had a Sharpe ratio of 0.1561. Aarsleff 

had a Sharpe ratio of 0.0161, which was lower than the 0.1796 of the Danish market benchmark. 

Arkil and MTH had Sharpe ratios under 0.1 meaning that none of the Danish companies 

outperformed the market. Aarsleff displays a higher excess mean that its benchmark, but fails to 

beat the OMXC because of a higher standard deviation. 

In the Treynor ratio, where the risk adjustment is the systematic risk measure beta, MTH and 

Aarsleff join NCC in providing higher risk-adjusted compensation for investors than the market 
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proxies. NCC has a Treynor ratio of 0.0186, which beats the 0.0082 of the OMXS30. The Danish 

market proxy OMXC has a Treynor ratio of 0.0100 while Aarsleff, Arkil and MTH boast a ratio 

of 0.0161, 0.0079, and 0.0115 respectively. Therefore, only Arkil is underperforming the market 

when looking at the Treynor ratio. The analysis of Jensen’s Alpha yields similar results. With an 

alpha of 1.0285%, NCC is once again the top performer. Both Aarsleff, with an alpha of 0.5228% 

and MTH with an alpha of 0.1233% have positive alphas and are thereby performing better than 

their market benchmark. Arkil is again failing to perform at market level with a negative alpha of 

-0.1350%. 

Both the Treynor ratio and Jensen’s Alpha only account for the systematic risk and are thereby 

assuming a well-diversified portfolio. They are included in the analysis as supplementary 

measures. The Sharpe ratio on the other hand uses the standard deviation, which measures the total 

risk, as a risk measure. Thus, it should provide a clearer picture of the performance of individual 

stocks compared to the market. It is therefore with emphasis on the Sharpe ratio values that the 

Danish contractors are said to be failing to beat the market. 

Interval 1 NCC OMXS30 Aarsleff Arkil MTH OMXC 

Sharpe Ratio 0.33608 0.3033 0.2792 0.1927 0.1788 0.3660 

Treynor Ratio 0.05078 0.0137 0.0307 0.0186 0.0220 0.0161 

Jensen's Alpha 1.9111% 0.0000% 0.8896% 0.1628% 0.4450% 0.0000% 

              

Interval 2 NCC OMXS30 Aarsleff Arkil MTH OMXC 

Sharpe Ratio -0.3076 -0.3682 -0.2403 -0.5660 -0.6090 -0.5066 

Treynor Ratio -0.0444 -0.0305 -0.0284 -0.0852 -0.1000 -0.0425 

Jensen's Alpha -1.3586% 0.0000% 1.2361% -1.7000% -2.7266% 0.0000% 

              

Interval 3 NCC OMXS30 Aarsleff Arkil MTH OMXC 

Sharpe Ratio 0.3284 0.2736 0.2051 0.1146 0.1491 0.3355 

Treynor Ratio 0.0221 0.0126 0.0189 0.0111 0.0175 0.0168 

Jensen's Alpha 1.1215% 0.0000% 0.2051% -0.4541% 0.0636% 0.0000% 
Table 6.2 Overview of the estimated performance measures in the intervals             Source: Own contribution 

In pursuance of a greater depth in the performance analysis, the estimation period was divided into 

three intervals. The three intervals are formed around the financial crisis, as the intervals are prior, 

during, and after the financial crisis. Table 6.2 shows a coloured overview of the estimated 

performance measures in the intervals. NCC beats the market in all the performance measures in 

the first and the third interval. During the financial crisis, NCC beats the Swedish market proxy 
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using the Sharpe ratio, but fails in the two supplementary performance measures. Recall from 

section 2.4.4 the discussion on using the Sharpe ratio when excess returns are negative. It is 

interesting to see that NCC obtains a higher Sharpe ratio with a lower excess mean and a higher 

standard deviation. Therefore, the higher volatility of the security during the financial crisis makes 

it more likely to outperform the return of the risk-free asset even with a lower return (McLeod & 

van Vuuren, 2004). The interval analysis shows that NCC, which overall was able to outperform 

the market, creates its success when the economic conditions are favourable. The Danish 

companies produce mixed results throughout the intervals. They produce only one Sharpe ratio 

that is higher than that of the market proxy as Aarsleff outperforms the market proxy during the 

financial crisis. Thus, Aarsleff is most likely to outperform the return of the risk-free asset during 

this interval, according to McLeod and van Vuuren (2004). Things look a little better for the Danish 

companies in the performance measures using beta as a risk measure. Aarsleff shows a great 

stability throughout the intervals as it is able to beat the market proxy in all intervals. MTH 

manages to beat the market in the first and third intervals, while Arkil only overperforms in the 

first interval. 

Overall, the analysis of the CAPM-based performance measures shows that NCC is outperforming 

the Swedish market proxy in all the measures, while none of the Danish companies outperform the 

market benchmark in all three tests. Aarsleff is the best performing Danish company, especially 

backed by a very stable performance throughout the estimated period. In the end, it is enough to 

beat the Danish market proxy using the supplementary Treynor ratio and Jensen’s Alpha, but not 

the Sharpe ratio. 

Fama & French’s Three-factor model shows the same picture. NCC achieves the highest positive 

alpha and is thus the top performer. Aarsleff, MTH, and Arkil also manage to beat the market 

based on the three-factor estimation. The multifactor model was included into the performance 

analysis as a supplementary model. The factors are not based on Danish data but on European data 

gathered by Kenneth French. This undermines the quality of the models applicability to the Danish 

market and should therefore be considered when looking at the results. They do however comply 

with the results obtained with the other performance measures. 
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The empirical results therefore imply that while NCC is able to outperform the Swedish market, 

none of the Danish companies are an attractive investment. Although some of the companies yield 

better performance measures than the market proxy, the overall impression supports the hypothesis 

that contractor companies in the Danish construction industry listed on the Copenhagen Stock 

Exchange are not able to deliver a return that is proportionate to the risks and thereby beat the 

market. 

6.2 Factors Affecting the Competitiveness of the Contractor Sector 

Section 3 of this thesis contains an industry analysis where the Danish construction industry was 

described and analysed. The competitive environment of the industry was described using the 

PESTLE framework to introduce the external factors affecting the industry while Porter’s Five 

Forces presented the internal factors. This section will highlight and discuss the factors deemed 

most relevant and with the highest affection on the industry and the selected companies. The 

chosen factors are the sensitivity towards the economic condition, the cost of construction, and 

risk management. 

6.2.1 Economic Condition 

In the Industry Analysis in section 3.2, it was argued that the economic condition is affecting 

multiple factors within the construction industry and thereby the contractors. Several of the factors 

are affected both positively and negatively by the economic climate. The construction industry is 

also sensitive towards the state of the economy and affected by external factors such as public and 

private demand, interest rates, and financing opportunities. During the financial crisis, the number 

of employees in the industry dropped from 189,000 in 2007 to 143,000 in 2009. During the first 

quarter of 2017, the industry employment reached 165,000, the highest in eight years. It therefore 

took several years for the construction industry to gain momentum and get to the same level as 

before the financial crisis. 

The buyers of construction projects, goods, and services are in this thesis called construction 

clients. Construction clients can be divided into public clients and private clients. According to 

Myers, the percentage of the public sector construction work has fallen during the past two 

decades, as many public utilities and services have been privatized (Myers, 2013). Nevertheless, 

public construction clients made one third of all the investments in construction projects in 

Denmark in 2013. Time and size of public investments in construction does therefore have a 
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relatively large impact on the turnover in the construction industry. Political interventions can 

create opportunities and limitation for the contractors as is difficult to predict when and to what 

extent public investments are made. During an economic down period there are generally few 

construction projects available and the competition is fierce, meaning contractors might be forced 

to push their margins when bidding on projects and therefore taking bigger risks. Big contractors 

can find it difficult to scale down its costs through financial recessions as they have funds tied up 

in fixed assets and fixed costs. This could lead to companies overbidding or taking on bad projects 

and therefore increase the risk losing money on projects. 

On the other hand, economic difficulties might lead to politically induced demand as politicians 

could use macro-economic tools in an attempt to kick-start the economy by increasing 

governmental spending. This often includes major construction involvements such as 

infrastructure projects, housing projects, or big political plans such as the 2020-plan presented by 

the Danish Prime Minister in 2011. Increased public demand benefits the construction industry 

during rough times and helps smoothen the sensitivity towards changes in the economic condition. 

Although it was not enough to get the industry through the crisis unharmed, as employment 

plummeted and margins were tight. Overall it can be said that recessions hurt the construction 

industry but political interventions should help balance and reduce the fluctuations in the general 

economy and maybe especially for the construction industry. 

In section 5.3, the performance measures were spilt up in intervals in order to facilitate a discussion 

about how the selected companies performed during different economic conditions. One of the 

intervals was during the financial crisis, where the Danish contractors perform worse than the 

market proxy based on the performance measures. This indicates that the selected companies are 

not able to adapt to the economic conditions as quick as the market. This comes as no surprise as 

the construction industry is thought to be more sensitive to the economic condition than the market 

in general. One of the explanations could be that the companies are not able to find new projects 

as ongoing projects have been completed and they therefore are caught with too much cost-bearing 

capacity while generating less revenue. It is also evident that the political interventions might save 

the industry from big losses, but it is not enough to carry them through rough economic times 

unscathed. 
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6.2.2 Cost of Construction 

Another important factor influencing the Danish construction industry is the cost of construction. 

According to reports, the average price levels were 30% higher in Denmark than the average 

western EU countries in 2012 (Kuben Management, 2016). This hurts the competitiveness of the 

selected companies in relation to foreign companies, as the construction industry is a global 

industry where both domestic and foreign companies compete for major construction projects in 

Denmark and abroad. Foreign companies might have better distribution channels that could lead 

to access to cheaper materials allowing them to reduce their cost, which in the end enables them 

to offer cut-rate solutions or gain higher profits compared to the Danish companies. This might be 

one of the factors why NCC is outperforming the benchmark, while the Danish companies cannot. 

The main reasons for the high cost level in the Danish construction industry are the heavy 

regulation and high standards enforced on the industry, which increase the cost of construction. 

Another factor is the outdated agreement system, which leads to an inefficient construction sector. 

Steps have been taken to improve the regulation in an attempt to boost the competitiveness of the 

Danish construction industry and several areas are under inspection in order to find better solutions 

to increase simplicity and thereby efficiency (Damvad, 2013).  

It was also argued in section 3 that it is hard to find a direct substitute for the art of construction; 

however, contractors can solve projects in different ways. Competing contractors can offer the 

same end products in the form of completed construction works that will often be specified by the 

developer in great detail. Therefore, there occurs a lack of product differentiation increasing the 

importance of the price as the crucial competitive parameter. The winner of projects is therefore 

often determined by the compliance with certain minimum requirements but most crucially the 

lowest price (Damvad, 2013). 

According to Kuben Management, there are two central focus areas where the Danish construction 

industry can improve. The first is internationalization, getting the Danish and the global market 

closer, while the second area is optimizing the industry’s value chain through relaxation of 

regulation and optimizing organizational structure within the industry. If the Danish construction 

industry was as efficient as comparable countries then a reduction of construction costs by up to 

20% over five years could result in yearly gain of 4 billion DKK and should ease the struggles the 

industry is facing competitively (Klausman, 2016). It might also affect the performance of the 
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industry compared to the market and the attractiveness of investing in Danish contractor 

companies. 

It is not only the Danish companies who are hindered by the high construction costs. According to 

reports, the main barriers the foreign competitors are facing are low margins, big contractual risks, 

and a general lack of scale. New foreign actors on the Danish market tend struggle to compete on 

standard projects but do relish their chances at bigger and more complex projects, where they can 

take advantage of their experience and technical skills (Bang, et al., 2014). Foreign competitors 

can however, to some extent, exploit their distribution network and superior trade relations in order 

to gain an edge on the Danish rivals. There has also been cases of multinational cooperation, mostly 

for engineering contractors. This could be because the Danish companies lack the know-how, 

experience, or capital to complete the most complex construction tasks unaided. On positive note, 

it may mean that Danish companies are part of projects they otherwise would not be included in. 

Transnational cooperation could lead to lower risks and lower costs as the Danish companies offer 

knowledge of the local market mechanisms and the foreign companies offer competences such as 

better supply routes, experience, and capital. 

Kuben Management claim in their report that the construction costs are also hurting the Danish 

society, which lead to welfare losses whereas lower cost levels could mean more productivity and 

sustainability in the construction and help the industry to pull the economic development upwards. 

Therefore, the Danish construction industry stands at a crossroad, where policy makers and the 

authorities face difficult choices. If the course is not changed, the construction costs will hurt the 

industry and the society for decades to come. Work on internationalization should be intensified. 

Mechanisms should be initiated that promote competition, modernize of the value chain of 

construction, and prevent unnecessary regulation (Kuben, 2016). By increasing the degree of 

internationalization, the construction costs and the structural development of the Danish 

construction industry could be improved. A targeted effort to open the doors to more international 

actors in the construction industry and link Danish construction closer to international markets 

could advance the efficiency and productivity within the industry, while relaxing the regulation 

and harmonizing standards could help decrease the construction costs and increase competition. 
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6.2.3 Risk Management 

When assessing performance based on the chosen performance measures, there are two parts of a 

fraction to consider. The numerator where the return is calculated and the denominator, which 

features the risk unit. The previous sections have focused on the numerator and how to improve 

the returns. Here the focus can be said to shift on risk reduction through risk management. Risk 

management could improve both parts of the fraction as it could save costs and thereby enhance 

returns. It can also reduce the volatility of a security’s as this is partly based on market and 

corporate news as well as investors’ confidence, which can be influenced by efficient risk 

management. In the primary performance measure, the Sharpe Ratio, the risk unit is the total risk 

measure standard deviation, which composed of systematic risk and unsystematic risk. Systematic 

risks are market risks while unsystematic risks are firm-specific risks can mitigated through 

diversified. The thesis deals with single securities therefore both types of risks apply. Risk 

management in the construction industry also divide risks into two types, macro-risk and micro-

risk. Micro-risk management is often implemented by the construction industry in an attempt to 

mitigate project risks. The standard risk management model include for parts: risk identification, 

risk analysis, risk response, and risk review. The purpose if risk management is not only to 

eliminate risks but also to determine the best risk response based on the risk analysis. Deloitte and 

Dansk Byggeri list several risk measure the Danish contractors are facing. These include economic 

condition, large capital tied up in fixed assets, dependence on subcontractors and price pressure. 

The contractors could improve the attractiveness of investing in their companies by optimally 

managing the risks they are facing. Based on section 3.3 in the Industry Analysis, it can be 

concluded that risk management should be an integral part of daily management of the companies 

in the construction industry. Efficient usage of risk management could save up to 20% of the costs 

in big construction projects (Rasmussen, 2011). The companies are facing various risks and by 

using risk management, they are able to protect the shareholders’ investments through the 

numerous measures mentioned in the section. By using ongoing identification and analysis as well 

as applying the right risk response most of the potential risks can be handled in a good manner 

benefiting the company and its shareholders. 
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These were the factors found to influence the Danish contractors’ stock price movements during 

the estimated period. Combined they offer a possible explanation as to why they fail to provide 

investors with a good investment opportunity.  

6.3 Future Outlook for the Industry  

The previous section focused on the factors hurting the contractors and cause them to fail offer a 

favourable investment opportunity. In the Industry Analysis, there are also several factors that lead 

to optimism within in the industry itself and might eventually result in the contractor sector 

becoming a valid investment opportunity. These factors will be briefly discussed in this section. 

The economic condition has been improving for some years and the employment within the 

construction industry is back at a high level while the productivity has increased. The results during 

the intervals showed that the contractors struggle during the financial crisis and fail to impress 

during the following economic expansion. They perform better under promising conditions and 

therefore they now should have a platform to improve their performance together with the other 

positive factors. A factor that supports the optimism within the industry is the fact that actors in 

the construction industry list labour shortages as their main concern for the future (Deloitte, 2017). 

New opportunities were found in the increasing trends of urbanization and commuting to work. 

This should lead to further demand in improved infrastructure and housing. In fact, reports suggest 

that demographic changes create a need for almost 20,000 new homes per year until 2025 (Dansk 

Byggeri & Deloitte, 2016). There are also prospects in technology enhancements. New tools such 

as robots, drones, and virtual planning programs pave way for new methods within the industry. 

Virtual Design and Construction (VDC) can help the contractors to realize their projects digitally, 

which improves their planning while reducing risks and costs. By implementing new tools, the 

contractors can be at the forefront of technological development and maybe gain competitive 

advantages compared to competitors who are more reluctant. There lie threats in using and relying 

on new tools whose robustness and accuracy have not been thoroughly tested. However, 

companies can become outdated and face competitive disadvantages if they dwell on technological 

enhancements. 

The construction industry is benefitting from the extra focus on sustainable construction. This 

should create opportunities for the contractors, especially during economic expansions, as there is 

a surplus to focus on sustainable construction. During favourable economic climates the public 
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sector remains a relatively important part of the demand but production and investments are often 

driven by the private sector as they then are more prone to launch new construction projects (Hill, 

et al., 2013). 

Lastly, it can be noted that the persistent work in reducing regulation, creating better guidelines, 

and improving the workflow can lead to higher competitiveness and effectiveness within the 

industry and towards foreign competitors. Whether or not these factors are enough to enable the 

contractors to beat the markets cannot be concluded here, but there are several reasons for the 

actors in the Danish construction industry to be optimistic and strive for a better future. A recent 

evidence proving the optimism in the industry is high is that the former major contractor Pihl & 

Søn has risen from the ashes with some of the same staff and investors. 

6.4 Implications of Findings 

The construction industry is often said to be of great importance to a country’s economy. The 

performance of the Danish construction industry and the contractor sector are therefore important 

to the Danish society, while other entities also are affected. Throughout the discussion it has been 

debated how the findings affect the contractors. This section briefly debates which implications 

the findings in this thesis have on investors and on the Danish society as a whole.  

The fact that the construction industry contributes to 5-8% of the GDP and employs 170.000 

workers, shows that the industry is important for the Danish society. The Danish construction 

industry produces values for more than 200 billion DKK annually and nearly 80% of the national 

assets are buildings and infrastructure, which amounts to almost 5.000 billion DKK. The Danish 

society is hurting when price levels in the construction industry are high. High construction costs 

can lead to welfare losses because it could limit the welfare services offered and developed. It 

could for instance be projects such as new or improved schools, hospitals or freeways that are 

cancelled or delayed because of tight budgets based on high costs. If there is a lack of productivity 

and value creation, it affects Danish growth and welfare negatively. The industry has contributed 

to many thousands of new jobs in recent years. However pleasing that is, if the workplaces are not 

productive, the industry will slow the economic development towards stagnation and zero growth. 

Therefore, it is important for the society as a whole that the cost of constructions are lowered 

because it could lead to higher productivity and sustainability in the construction and help the 

economic development. 
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At last, the focus will be laid on possible investors in the construction industry. The empirical 

results from section 5 show that it is not attractive to invest in the contractor sector of the Danish 

construction industry based on historical data from the last 15 years. The results from the intervals 

show that the Danish contractor companies also fail to provide investors with a good investment 

opportunity when the economic conditions are encouraging based on a risk-return view. 

Nevertheless, there are grounds for an optimistic view for the industry in the future based on the 

previous section. Investors are most likely to be reluctant to invest in the industry until they see 

promising results. Although dependant on risk profile and risk tolerance, there are also investors 

who like to take risks in order to reap extra rewards. 

6.5 What can be Learned from the Case of Pihl & Søn 

The thesis’ hypothesis is that the contractors fail to provide investors with a good investment 

opportunity as the companies fail to create enough value prior and after the financial crisis to 

compensate for their struggle during the crisis. Another fact that supports this hypothesis is the 

fact that one of the large contractor companies on the Danish market went bankrupt in the 

estimation period and is therefore not included in the performance analysis in section 5.  

The performance measures in the intervals showed that the selected companies struggle during the 

financial crisis. The crucial factor was that the risk, measured in standard deviation, increased 

significantly. The case of Pihl & Søn shows how a shrinking marked and a lower demand pressured 

an established contractor company during the financial crisis. The construction clients gain 

leverage as a lower demand for projects and services in a market with low product differentiation 

leads to an intense rivalry for new and existing projects where price is the determining factor. This 

burdened the big contractor firms who might struggle to effectively shift their business scale 

leading to overcapacity if they cannot preserve their volume. This could have forced Pihl & Søn 

into projects with extra risks and low margin for error as budgets were tight. While it could also 

have been one of the reasons for Pihl & Søn’s foreign adventures that were a major reason for their 

economic failure. Their rapid expansion on domestic and foreign markets was characterized by a 

lack of quality control of foreign customers and subcontractors, insufficient contractual terms, and 

without ensuring the necessary quality among the chosen projects. The failed foreign projects 

included a big hydropower plant in Panama, a sewerage treatment plant in Sri Lanka, a school in 
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England, and infrastructure projects in Sweden and USA which altogether amounted to several 

hundred million DKK in impairments in 2011 and 2012 (Sørensen, 2013). 

In the end, Pihl & Søn had to acknowledge that their attempt to maintain volume meant that the 

companies took on projects causing excessive risks. Despite of increasing their revenues by 13% 

in 2011 the bottom line showed a loss of 200 million DKK. The ultimate consequence was that the 

company was declared bankrupt in 2013.  

The case of Pihl & Søn demonstrates the importance of risk management as rapid expansion 

without quality control was the main reason for the bankruptcy. The company's capital structure 

may also have been one of the contributing factors for bankruptcy, as Pihl & Søn had a low 

solvency and was dependent on loans from creditors, primarily Danske Bank (Sørensen & Hyltoft, 

2013). Pihl & Søn may thus have lacked the financial flexibility companies with a higher level of 

equity financing have, and paid the price in the end. 
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7 Conclusion 

The purpose of this thesis was to investigate whether an investment in the contractor sector of the 

Danish construction industry was attractive. The interest in exploring the construction industry 

was ignited on the basis of the high sensitivity towards the economic condition. Therefore, it was 

thought interesting to analyse if the performance during economic expansions compensates for the 

struggles during the economic recessions and if is enough to warrant an investment in the 

contractor sector in comparison with the market in general. 

The process of answering the overall research question started by presenting the financial risk and 

the associated performance measures. Three Danish contractor companies were selected as a proxy 

for the Danish contractor sector, while one Swedish company was included to add another 

dimension. This was followed by an industry analysis where the construction industry and its 

competitive environment were explored in order to get an overview of the factors affecting the 

industry. The quest of assessing whether or not the selected companies provide an attractive 

investment opportunity culminated in the empirical analysis, where the gathered data was 

processed, and the subsequent discussion where the collected information was debated. 

The empirical results show that NCC overperformed the Swedish market benchmark during the 

15-year estimation period while the Danish companies provided a more mixed result. Aarsleff and 

Højgaard were able to beat the market proxy using the supplementary performance measures, 

Treynor ratio and Jensen’s Alpha. They though rank behind the OMXC in terms of Sharpe ratio. 

Aarsleff had a better performance than Højgaard throughout the performance measures. Arkil 

failed to provide an attractive investment opportunity in any of the performance measures. The 

estimation period was then decomposed into three intervals to show how the selected companies 

performed during an economic cycle. Described as an industry with high sensitivity towards the 

economic condition should also denote that the construction industry is able to profit from a 

favourable economic climate. Economic expansions often leads to increased production and 

investments as private construction clients feel secure and optimistic. This means that the actors 

in the construction industry usually have their hands full. There are generally many projects for 

the contractors to bid on and the possibility to earn profits are present. The companies displayed a 

sensitivity towards the economic condition as their performance dropped during the financial 

crisis. NCC overperformed the market in all three performance measures during the first and third 
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interval. During the financial crisis, NCC underperformed using the supplementary performance 

measures but overperformed the market based on the Sharpe ratio despite having lower excess 

returns and a higher standard deviation. This is because of McLeod and Van Vuuren’s 

interpretation that a volatile security has a bigger probability of outperforming the return of the 

risk-free asset (McLeod & van Vuuren, 2004). The Danish companies were also affected by the 

cyclical economy and showed a bad performance during the financial crisis where only Aarsleff’s 

Sharpe ratio managed to trump the market. This was also due to the changed interpretation of the 

Sharpe ratio based on McLeod and Van Vuuren’s article. The Danish companies did not 

thoroughly outperform the market during the economic expansions in the first and third interval. 

This supports the notion that the construction industry is sensitive towards the economic condition. 

In NCC’s case, the performance during the favourable economic climates prevailed the dire state, 

while the Danish companies fail to take advantage of the economic expansions. The overall 

conclusion of the contractors’ sensitivity towards the economic condition is thus somewhat tainted. 

While it looks like the Danish contractors stumble when the general economy struggles, they 

improve as the economic condition improves. This improvement was however not enough to 

thoroughly beat the market, which is evident by the fact that the Danish companies fail to 

outperform the market using all the performance measures from the empirical results in section 5. 

Therefore, one of the reasons why it is not attractive to invest in the Danish contractor companies 

is the fact that their performance in economic booms do not compensate their weak performance 

during recessions. The volatilities of the contractor companies are higher than the market and the 

returns are not big enough to reimburse the investments. 

The industry analysis revealed some factors that influenced the competitiveness of the industry 

and therefore most likely the performance of the selected companies. The first factor was the 

economic condition. The construction industry was affected by the financial crisis as the 

employment dropped and it took several years to reach a similar level. During recessions, there 

are usually fewer available projects, which could lead to contractors being forced to take on 

uncertain projects because of a need to preserve their scale. Recessions often lead to an increased 

public demand for construction projects as the politicians attempt to stimulate the economy. This 

should aid the contractors and ease the fluctuations in economic cycles. 
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The cost of construction is another factor influencing the performance of the Danish contractors. 

The Danish price level is high relative to comparable countries. This is mainly due to rigid 

regulations and an outdated agreement system, which lead to ineffectiveness and increased 

administrative hassle. The high cost of construction gives foreign competitors a competitive 

advantage if they take advantage their cheaper supply channels. Procedures have been taken to get 

regulations that are more manageable. Several amendments have been implemented while several 

are incoming. The agreement system is also under review and alterations should be proposed later 

in 2018. Even though the contractors fail to provide investors with a thriving investment, there are 

reasons for an optimistic future. The economy is booming and trends such as urbanization and 

commutation as well as sustainable construction should provide the contractors with a steady 

demand. Technical enhancements as well as proper risk management can reduce the contractors’ 

risks and thereby limit their impairments and increase profits. Finally, the impending regulation 

changes can lead to a more streamlined industry with improved workflows that improves the 

competitiveness of the contractor sector. If this is enough to provide an attractive investment 

opportunity is hard to determine, however this legitimizes the optimism within the industry. 

7.1 Further Research 

The thesis has shown that the contractor sector in the Danish construction industry is not an 

attractive investment. However, the empirical results also showed that NCC provided a valid 

investment opportunity. This shows that parts of the contractor sector can warrant an investment. 

Therefore, it could be relevant to change to research design in order to pursue if other factors can 

change the conclusion of this thesis or other similar questions. These other factors could include 

changing asset pricing model or performance measures or expand the selection by not only 

including listed companies. Another possible research method could be to test the prerequisites 

and assumptions behind the empirical data produced by this thesis. This could improve the validity 

of the findings. 
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