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The purpose of this thesis is to identify the Performance Determinants (PD) of 

Renewable Energy (RE) companies. It analyzes the background of the RE 

industry while reflecting simultaneous developments in the fossil based 

industries. I divided the determinants into two groups: market level and firm 

level and established hypotheses based on the existing literature. Data from 

public companies was gathered to construct a Panel Data structure. This is 

then tested by using a Linear Regression with Fixed Effects model. The 

model specification was efficient at reflecting the analyzed phenomena. My 

results showed that both market level and firm level determinants are 

significant in the RE Industry but the firm level determinants had higher 

explanatory power (R2). The determinants‟ relationships were found to follow 

those from the manufacturing industry more than the utilities‟ industry. Out of 

the market level determinants Consumer Price Index (CPI), Interest Rates 

and Oil prices were significant. Out of the firm level determinants Debt to 

Assets, Net Investments, Cash flows from operations, Sales and Earnings 

Before Interests and Taxes (EBIT) were significant. I concluded that this 

information is valuable for key industry players as they can achieve their 

objectives faster by elaborating better strategies using these results. 
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1. INTRODUCTION 

The objective of this thesis is to identify the Performance Determinants (PD) 

from companies that operate within the Renewable Energies (RE) Industry.  

To achieve this objective, I have performed an analysis utilizing two main 

sources of information: companies‟ financial reports and macroeconomic 

data. My motivation behind it relies in a desire to empirically contribute to the 

development of this industry which as will be explained is a global priority. 

This thesis‟ analysis has elements that make it attractive not only to the 

parties involved in the RE industry but also to competing industries, the 

investing community, environmental groups and even people that seek a 

societal development. The relevance and recent increase in the attention 

towards the RE industry is supported with the following facts: 

1. According to the Renewable Energy Policy Network for the 21st 

Century (REN21 2013), the global new investments in the RE industry 

have been continuously growing since 2004. They reached record 

highs in every year with the exception of 2009 and 2012 when the total 

investments were 244 Billion US Dollars. These investments are now 

being focused into developing economies and China is currently the 

country receiving the largest investment amounts. 

2. European Union (EU) leaders gathered in 2007 and set binding 

legislations to meet climate and energy targets for 2020 known as the 

20-20-20. These targets have three key objectives: reduce greenhouse 

gas emissions by 20% from the 1990 levels, raise EU‟s consumption 

share from RE sourced energy to 20% and achieve a 20% 

improvement in EU‟s energy efficiency. (European Commission 2013) 

3. The United Nations (UN 2013) holds a document known as the Kyoto 

Protocol in which multiple countries ratified their support for a global 

concern from the increased CO2 emissions level. Regarding emission 
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levels, these are known to be closely related to the burning of fossil 

fuels to generate electricity according to the United States 

Environmental Protection Agency (2013). Also, this Institution claims 

that the observed emissions during 2012 are enough to trigger a 

warming of 2 degrees Celsius which will inevitably impact food supply, 

water resources and ecosystems. (United States Environmental 

Protection Agency 2013b) 

4. On the other hand, achieving the recently discussed targets by the 

European Commission for 2030 will save up to 47 Billion US Dollars 

per year in health costs. It should also add an estimated 0.5% to Gross 

Domestic Product (GDP) due to lower dependence of fossil related 

imports as reported in an article by Reuters (2013). 

5. Financial market analysts are continuously monitoring the RE industry 

development since it has the potential to at least diversify a heavy 

fossil based electricity production. They recognize its growth potential 

to account for roughly 70% of new power capacity with an overall 

needed investment of 630 Billion US Dollars by 2030. (Bloomberg New 

Energy Finance 2013) Analysts also anticipate a drop to $50/oil barrel 

after following the new climate policies according to a note from The 

Energy Collective (2013). This will eventually lead to a drop in market 

capitalization in European energy companies in the range of 40-60%.  

6. New stages of technological development have arrived to the RE 

industry making it more efficient and cost competitive in relation to the 

fossil based substitutes as claimed in a study released by Lazard 

(2013). In some cases it was even noted to be cheaper. 

7. RE remain as the primary energy source for places were electricity is 

unavailable. In an article by Scientific American (2009) it was reported 

that one quarter of the global population lacked electricity access. 

The above mentioned information gives multiple points of view that signal this 

industry as attractive, important and interesting, either if it‟s for investing 
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purposes, for ensuring electricity availability or for preserving the 

environment. In any case research efforts should be concentrated to aid the 

development of the industry and this is where my thesis aims to contribute. 

In addition, my motivation relies in not having found enough academic 

background in terms of PD for the RE industry. Among these limited 

examples I examined the results by Eyraud et al. (2011), Henriques & 

Sadorsky (2008) and Aldemir (2011). The first examples focused in a market 

perspective and only the last source investigated determinants for the RE 

industry. Still, the determinants tested by Aldemir (2011) were regionally 

limited and focused into a growth measure which signals that there is a need 

to analyze if the investments are profitable. Given that related industries have 

abundant examples of PD studies I opted to follow their steps to contribute to 

fill this RE literature gap while including market and firm determinants. 

By studying PD, researchers aim to identify the most statistically relevant 

factors that explain the measured performance variables. In my thesis they 

are represented by Returns on Assets (ROA), Returns on Equity (ROE) and 

Market Returns. By including the Market returns it is expected to capture 

industry and macroeconomic influences that could potentially be limited in the 

firms‟ performance measurements. Once these factors are identified, they 

should serve as a guideline to achieve the highest performances and 

therefore influence the overall development of the industry. 

To identify these determinants, I compiled a PD list from previous studies and 

separated them into two groups: the first with only market level determinants 

and the second with firm level determinants. In this way, a comparison of the 

level of influence from each group and its elements is possible. 

In terms of the methodology used, I applied a Linear Regression model with 

Fixed Effects (FE) in a time period that covers the years from 2001-2012 with 

an initial sample of 111 public listed firms. 
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The results can be summarized as follows: 

1. Both firm and market level determinants were found in the RE industry, 

having the firm level determinants a higher explanatory power (R2). 

2. The significant firm level determinants were: Debt to Assets (-), Net 

Investments (+), Cash Flows from Operations (+), Sales (+), EBIT (+), 

Total Assets (-) and Net Cash Flows (+).In the case of the market level 

the reported significant determinants: Oil Prices (+), CPI (-), GDP (+), 

Population (+) and Interest Rates (+). 

3. In comparison with previous studies, the determinants‟ relationships 

found in the RE industry follow closer the observed from the 

manufacturing sector rather than the reported in the utilities industry. 

In the following sections, a background for the RE industry will be depicted 

along with the antecedents of PD. Also previous determinants literature was 

consulted to formulate hypotheses and derive methodologies which will be 

explained in detail. After this, the gathered data, its limitations and the results 

of the analysis will follow to conclude with a discussion and future research 

suggestions. 

2. DEVELOPMENTS IN THE RE INDUSTRY 

For the purposes of my thesis, RE can simply be defined as electricity 

generated from sources that naturally exist and are not subject to depletion 

due to its consumption. A comparative point of view would be the fossil 

generated electricity as its sources are not rapidly replenished and even its 

exhaustion can be estimated. In a more detailed description, these RE can be 

easily recognized with the following classification: 

 Solar power (Photovoltaic “PV”) 

 Wind power (windmills / turbines) 

 Water power (dams, hydroelectric plants) 
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 Bio power (biomass, biofuels) 

 Wave power (tidal, underwater turbines) 

 Earth power (geothermal, heat extraction) 

In terms of RE historical development and by following the timeline by 

Procon.org (2013), one of the most interesting facts is that their documented 

existence can be tracked back to the 1830‟s when the first PV compounds 

were discovered. The word documented was on purpose included as it may 

be argued that the sun light has long before provided with warmth and clarity. 

Even a more tangible perspective can come from the waterwheels and the 

windmills developed long before that date.  

Still, its exploitation for human use by transforming renewable resources into 

electricity started roughly at the 1880‟s with the commercial introduction of the 

hydroelectric power in the United States of America (US). Following this, a 

more mature version of windmills was introduced with now the alternative to 

provide electricity in 1888.  

A few years later, ethanol (alcohol based fuel) studies were disclosed 

showing the many advantages it could provide in comparison to the oil based 

gasoline production. This event comes into relevance as it was in the same 

year of 1908 that the mass production of vehicles capable of using either 

gasoline and ethanol started. Moving forward to the year of 1921 the first 

geothermal power plant was installed in the US and a few years later in 1924 

the first pollution controlling law was established for the same country.  

Eventually as technologies developed, the first version of what is presently 

understood by wind turbines was released for exploitation in remote farms in 

1927. Nuclear power came into this timeline roughly around the 1940‟s along 

with its regulations and criticisms.  



14 

By 1950, oil was the most used fuel in the US and the first large scale 

environmental catastrophe occurred in 1969 with an oil spill that generated 

economic and environmental damages. This triggered a round of regulations 

that are still being reinforced whenever similar events occur.  

During the 1970‟s a major drop in solar cells prices took place, going from 

$100 to $20 US dollars per watt of produced electricity. Soon after this year, 

an oil embargo against the US made it evident how oil dependent economies 

had become. As a result, this triggered the search of alternative oil supply 

methods and as well additional RE studies. By 1980‟s, more PV projects were 

installed and also environmental concerns were awaken again given a series 

of nuclear accidents.  

By 1990‟s a subsequent oil spill reinforced these concerns and stimulated 

further research efforts towards alternative energies. By that time some 

countries like the US had already started to import more oil than what they 

could internally produce.  

It was not until 1997 that the first commercially available electric car made its 

appearance and surprisingly it was not until late 2005 that strong oil drilling 

bans were imposed. Severe climate change effects were recognized around 

2007 and eventually a large government stimulus towards RE developments 

started at the beginning of 2009.  

Figure 1 graphically represents the events previously mentioned 
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Figure 1 Renewable and Fossil Energies timeline. Adapted from: Procon.org(2013) 

The message depicted by the RE historical development should be clearer by 

now. The development stages it went through were triggered mostly as a 
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result of the events coming from the oil industry which signals that RE were 

never considered a priority. This should not be difficult to understand as 

economies were mostly based in energy generated from fossil sources. Once 

this necessity is covered there is no point to provide additional alternatives. 

Another point worth remarking is that regulations in the electricity industry had 

a reactive role instead of being the figures promoting a sustainable and 

controlled development. Although institutions seem to have improved in terms 

of sanctioning they haven‟t shown a leading role in terms of defining the 

proper growth model until recent years. 

Also this timeline shows us that technological developments have always 

been there regardless of the sector. This is not an exception with the RE 

industry and it was confirmed for example with the temporary popularity 

ethanol generated back in the 1890‟s. Finally, a clear evidence of the 

historical electricity need was noted since wind turbines were used to provide 

access in remote locations. 

Given these observed elements interacting in the development of the RE 

industry, it is considered relevant to further investigate them with a less 

historical and a more analytical approach to understand the current situation 

with an economical perspective. 

2.1 The importance of Sustainability 

Along this section, the elements that are involved in the sustainability concept 

will be reflected into the RE industry. With this, readers will be able to 

increase their understanding about the RE industry, its importance and the 

recent priority role it has acquired. This is also supported from the increased 

attention sustainability studies have obtained and the number of publications 

released in the last years. The reason behind this relies in the fundamentals 
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of the RE topic itself as it is meant to provide a long term substitute for a fossil 

based economy.  

Although rich in details, the information analyzed is aligned with the purposes 

of the investigation, therefore it will be limited to the following aspects:  

 Economic relevance 

 Environmental relevance 

 Societal relevance 

The technical aspects of the RE industry will not be discussed in detail since it 

goes beyond the scope of this thesis, although major improvements and 

technological breakthroughs will be mentioned.  

2.1.1 Economic Relevance 

Prior to introducing the economic point of view, it is useful to familiarize 

readers with the energy industry in which RE operate. Following the 

publication by REN21 (2013) it can be stated that there is a global increasing 

trend in global energy consumption. Out of this, RE captured an estimated 

19% in 2011 followed by nuclear power at 2.8% and allowing the rest to be 

supplied by the fossil counterpart. These facts by themselves reflect at least 

two opportunities: there is an enormous space to conquer from the fossil 

division and also this is an industry that expands rapidly (frequently linked to 

the population growth). The same document also notes that there is a limit in 

terms of how much of substitute RE can be for the fossil based economies. 

This is due to technologies currently not being as developed as needed to 

make that instant change even if the sources were ready to supply the 

required demand. On the other hand it was also noted that RE have the 

flexibility and coverage advantage the fossil sources do not have by reaching 

places in which grid connections are limited or even nonexistent. An 

additional advantage is the diversified composition RE have which again 



18 

reinforces the sourcing easiness for its power generation. Figure 2 below 

illustrates this diversified sourcing in a more detailed manner 

 

Figure 2 Global share of RE in 2011. Extracted from REN21(2013) 

As mentioned during the introduction, the amounts of investments the RE 

industry has received have been hitting record highs every year with the 

exceptions of 2009 and 2012. This information signals mainly the growth 

opportunities and the expectations from this industry‟s development. Still, 

once this is compared with traditional power generation sectors it reflects a 

more interesting reality. According to the Frankfurt School of Finance & 

Management gGmbH (FSFM 2012), in terms of investments, both industries 

have been continuously growing since 2004; also both have reported 

investments reductions in different years being 2005, 2008 and 2012 the 

years for the traditional sourced compared to 2009 and 2012 for RE. This can 

be graphically observed in Figure 3 below. 

Once the actual volume of investments come into this equation, it was 

observed that during 2008 the inflows towards RE (~130 Billion US Dollars) 

surpassed the figures the traditional sources received (~125 Billion US 

Dollars) in Net terms. Another interesting point to notice here is that the gap 

between the amounts invested in each industry has closed dramatically since 

2009 and this difference was estimated in nearly 15% by 2012 since the fossil 
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sourced accounted for 262 billion compared to 227 billion from RE. If the 

normally excluded large hydroelectric plants investments is accounted for, 

this gap is reduced even further to a minimal 1% differential.(FSFM 2013) 

 

Figure 3 Gross Investments for the RE and the traditional electricity industry. Adapted from 

FSFM (2013)and Reportlinker (2013) 

According to a publication by Reportlinker (2013), in terms of revenues 

generated the RE industry reported $474.9 Billion US Dollars for 2012 which 

represent a Compound Annual Growth Rate (CAGR) of 9.9% between 2008 

and 2012 compared to the 1.7% CAGR from the oil and gas industry for the 

same period. It should be noted that the revenues level from the fossil 

counterpart is roughly 3,065 Billion US Dollars which is still a far cry from the 

current RE level.  

Following the same publication, the forecasted market grow for RE is 

estimated at a 8.5% level compared to a foreseen 1.5% from the traditional 

sources. As a result of these developments, it is expected that the worldwide 
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primary energy demand from RE will rise to 10% (from a 7% reported in 

2006) and the electricity generated from RE will reach almost a 25% share by 

2030 (from the 20% reported in 2006). (Reportlinker 2013) 

The overall picture reflects that the growing opportunities are no longer 

represented by the traditional power generating industry but its relevance in 

terms of volume are still significant. 

Moving towards the REs‟ economic relevance worldwide and by recalling an 

initial statement, China is currently the leading investment attractor. FSFM 

(2013) reported that 2012 reinforced the previously observed trend to move 

RE investments towards developing economies. The overall effect was a 

decrease of 29% for investments in developed countries against a 19% 

increase in the developing counterpart.  

During this publication‟s review, it was noticed that this change on 

investments for developing economies is the highest reported so far. In terms 

of a country wise analysis, China took a leading position (which was 

previously closely disputed with the US) since it attracted investments during 

2012 at a level of 64.7 Billion US Dollars attributable mostly to solar energy 

related investments.  

The fact that China is now the leading actor in this industry mainly signals the 

importance it has generated for its government to secure a sustainable 

source of electricity for the future. Another evidence of this statement can be 

drawn from the decision the Chinese government took regarding a trimming 

of the national Feed-In Tariff (FIT). This movement was expected to severely 

hit developers, although due to a fall in system costs and a generalized 

oversupply in PVs (which motivated extra PV projects internally), it resulted in 

a positive outcome. (FSFM 2013) 
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More importantly, new players have called for attention as a considerable 

increase in their investments was observed and not expected. Among these 

countries are: South Africa, Morocco, Mexico, Chile and Kenya.  

According to FSFM (2013), in all these cases governments are taking leading 

roles in encouraging RE usage to boost power supply, improve energy 

security and reduce concentration dependence from other sources. These 

actions have taken a more important role in places where it was noted that 

electricity access is limited, which is the case of many African countries. 

Equally important are the continuous efforts made by developed economies 

which recently can be grouped in a few cases as: US, Germany, Japan, Italy 

and the United Kingdom (UK). The fact that they are not taking a leading role 

as China does not reduces their importance as they still make it into the top 

10 countries where either technological developments are happening, large 

scale projects are being installed or policies formulations are being 

discussed. For now only the economical point will be shown to later move into 

a more regulatory discussion.  

In the case of the US, many of the largest utility projects were installed, with 

investments up to 885 million US Dollars for the Flat Ridge Wind Farm in 

Kansas (which has an estimated 419 Megawatts (MW) output) and 800 

million US Dollars for the Centinela PV plant in California (which reported a 

200MW output). (FSFM 2013) 

Germany is still one of the leading powers in RE, this was confirmed again 

during 2012 as according to FSFM (2013) they reported the largest country 

installed solar capacity at 7.6 Gigawatts(GW). What remains as the most 

interesting characteristic of this country is the number of small scale 

installations which is arguably due to their regulatory framework and the 

financial possibilities for the general population. Still and to exemplify the 
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economic relevance this industry has for the country, the financing of the 

Baltic II project concluded with an estimated sum of 1.6 Billion US Dollars. 

Another RE leader inside Europe is Italy, which during 2012 did not reported 

its best performance according to FSFM (2013). A reduction on the benefits 

awarded by the Italian FIT program along with stricter limits to the wind and 

solar capacities resulted in a decrease on the installed small scale projects 

roughly by 50%, which in consequence derived in an reduced overall 

investment towards RE of 14.1 Billion US Dollars. 

Moving into the Asian region, Japan leads the developed country list in 2012 

by dramatically increasing their small scale projects investments and 

reporting a growth of 56% compared to the previous year. The overall 

investments generated in this country reached 16 Billion US Dollars which are 

undoubtedly reinforced by the nuclear emergency caused by the Fukushima 

plant back in 2011. FSFM (2013) 

The last analyzed developed country is the UK, which according to FSFM 

(2013) reported a reduction of 12% in terms of RE investments to reach a 8.8 

Billion US Dollars figure. A comparison of the overall investments can be 

found in Figure 4 below. 

All the mentioned investment results would be highly unlikely to happen if the 

country where they are sent into does not have a proper regulatory system 

ruling. On this behalf, it was deemed as relevant to consider the differences 

these locations had, have and are likely to have in the near future as these 

will affect its attractiveness individually. After all, investors are trying to 

maximize their returns in exchange of a risk undertaken. 
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Figure 4 Global investments by location in 2012. Adapted from FSFM (2013) 

Again by using the efforts from FSFM (2012, 2013) it was noted that the EU 

leads the way in terms of regulatory diversity. Normally diversification is a 

concept the investing community seeks in order to reduce their overall risk but 

this is not the case. The more diversified regulations in a assumed economic 

union scares investors away since they do not identify an established set or 

rules that guarantee some level of security. Still, the EU efforts have 

contributed in telling comparable success and failure histories which served 

as a platform for other countries to build their regulatory framework. Perhaps 

this diversity was due to the differences between countries an in order to 

allow them to set the best alternative in the given time. This would be 

understandable since after all RE rely heavily in natural resources and it is 

expected that not all locations have access to the same types and amounts. 

One of the major drawbacks of having different regulations and supporting 

systems is that the results can vary drastically. In some cases like Spain, the 

RE industry reported an outstanding growth and attracted substantial 

amounts of investments back in 2007-2008. This success was due to a more 

competitive set of regulations and the increased subsidies for specific 
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technologies like the PV. Although normally this helps to develop a new 

industry (due to the increased attraction of investments) it eventually came 

back as a problem since governments realized these frameworks and 

subsidies were incorrectly set and therefore became a liability at the end.  

A similar situation happened in Germany and the UK, which without a notice 

reduced the supports for solar energies during 2011. In the Spanish case, the 

situation was more complicated and the government opted to suspend all 

incentives for new PV projects at the beginning of 2012. Another measure 

taken by an European government comes from Italy; in this case, the 

government decided to set an overall cap of 6.7 Billion Euros for solar 

technologies back in 2011. Surprisingly it was the same year in which the 

country was noted to be the largest solar market. 

These adaptation processes that governments do is expected if one recalls 

the previous development of the energetic industry. In a similar way as 

before, the institutions role was more reactive both in terms of sanctioning 

and setting the regulations to operate. 

Still all these rearrangements are not assumed to be the most damaging 

actions towards investors‟ confidence. As noted by FSFM (2013), retroactive 

cuts in support do scare the investing community as these are known to 

reduce the revenues of already existing and operating projects. A few 

examples of these retroactive cuts were found in Spain, Czech Republic, 

Greece and Bulgaria. In case this trend continues, the more likely countries to 

follow implementing retroactive cuts would be Romania, Estonia and even 

Germany.  

Another situation to which investors rapidly react (mostly in a negative way) 

was the policy uncertainty shown from countries like the UK and Poland 

where a series of delays in expected regulatory announcements were 

recurrent. Some other countries are undertaking more robust transformations 
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towards their electricity industry which as well delays regulations for the RE 

division. In this integral reforming subject, countries like France and the UK 

would serve as an example.  

The question is: will the investing community wait for these integral reforms? 

This is not easy to answer as there are multiple types of investors, but 

according to Justice (2009) when RE projects are formulated an integral 

analysis of the location is performed going through the current regime, the 

legal basis and the ability to amend previous decisions. Also the record of 

previous adjustments or replacements in the legislation is noted plus any 

possible change in the political ruling party. Although these are not the only 

elements reviewed, they do make a substantial impact on the decision. For 

the sake of exemplifying the additional elements one could consider: the 

planning and approval process, the availability of the location, overall costs, 

the grid extension and most of the elements that will reflect in the final 

revenues. Finally the author argues that these set of steps are also 

undertaken by financing institutions, local banks and related entities as they 

require stability to commit to a long term investment, specially one in which 

not all the elements are clearly defined. 

Overall the regulatory element in the RE industry is highly relevant and 

therefore it is expected to be extensively discussed; for the EU case this 

should derive in an attempt to align efforts and achieve the goal set via the 

20-20-20 framework. To give the actual status (2013) of the regulatory 

framework in the EU refer to Figure 5 below. 
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Figure 5 Supportive framework in the EU. Extracted from FSFM(2013) 

The EU situation is clear, the overall regulatory efforts (via its members) are 

still undergoing through the search of the most suitable alternative that is fair, 

promotes competition, backs up investors safety and seeks to reach the set 

targets.What about the other major players like the US and China? And how 

have the developing economies adopted these mechanisms? A proper 

examination will be described below. 

Starting with the US and by following again the publications by FSFM (2012, 

2013) one word will describe its situation: paradox. Why? Starting with the 

basics, you have currently and by far the largest economy in the world (16.2 

trillion US dollars in GDP, second is China with 9.0 trillion) who at the same 

time is the second largest polluter in terms of greenhouse gases (19% of 

global emissions, second only to China with 23%).  

Given its economic power and the environmental damage generated, one 

could expect a proper regulatory framework with defined goals and a similar 

CO2 reducing strategy like the observed in the EU. Even more should be 
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expected taking into account that this is one country instead of a group of 

members.  

Yet the reality is much different since they lack these set of emission reducing 

goals or even the ones regarding electricity generation from RE sources. On 

the other hand this is the country with the largest financial stimulus available 

compared to any other individual case and this is a role they have not given 

up since 2009. What is even more interesting is that the federal government 

allowed states to define their own targets towards clean energies‟ policies 

with a resulting situation of 21 states with no major policies and 29 states with 

binding policies. It is surprising to find out that this actually follows the current 

EU situation as shown in Figure 6 below. 

 

Figure 6 Regulatory framework in the US. Extracted from FSFM (2013) 

The country does have one of the largest regulatory institutions, the 

Environmental Protection Agency (EPA) that along with the Energy 

29 states,+ Washington DC and 2 territories,have Renewable Portfolio Standards 
(8 states and 2 territories have renewable portfolio goals). 
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Information Administration (EIA) contribute with publications and regulatory 

development discussions. 

All in all the picture from the US case is intriguing and disconcerting since 

again the rules are not standardized and they can drastically change 

depending on the location projects are installed.  

Moving into the case of China, most of the aid mechanisms have been 

focused into two divisions of the RE industry: the solar energy and the wind 

energy. Talking about solar projects, grants such as the Golden Sun subsidy 

program and FITs are available in addition to credits meant to develop clean 

energies overall. According to FSFM (2013) there is a current trend to move 

towards a market based mechanism which they recall as surprising due to the 

centralized economy model the country has.  

The authors also reinforce the continuous signal to improve the current 

mechanisms by introducing tender processes similar to the used in the EU 

but intended mainly to for solar projects. In terms of wind projects the country 

was noted to introduce capacity auctions to “drive down prices and as a 

means to price discovery” therefore leaving all the market forces interact 

freely. Also the wind FIT was installed back in 2009 and is still ruling (which 

by now seems unusual taking a look at the other location examples). One 

distinction was made in the way that efforts from the central and local 

governments are tightly aligned which include among others: land grants, low 

cost credit and even political incentives. They were also noticed to have 

central and provincial RE targets, although these are not binding but still 

serve as a general guideline. 

With these references and by recalling previous mentioned data, it is easy to 

understand why China has taken a leading role in attracting investments: the 

second largest economy, the first place in gas emissions, continuous efforts 

to develop the RE industry via grants, credits, subsidies, political aid and an 
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aligned set of rules from central and local government. Arguably, the 

centralized economic model is having a big influence in getting all these 

pieces working together. 

To conclude the regulatory perspective is time to take a look at the 

developing economies since these locations have increased their relevance 

in attracting investments in the last years. 

As mentioned during the EU analysis, developing economies have taken a 

look to their developed counterpart to adapt, fix and learn from their efforts. 

As noted by FSFM (2013)  these countries have focused their efforts into 

three major aspects: 

1. Deliver clean energy capacity 

2. Minimize costs 

3. Job creation 

These elements have been involved in the other examined locations, 

although the concepts recurrently mentioned were the delivery of clean 

energy, and the reduction of emissions. The actual implementation of the 

strategies was done through stages and the most utilized policies were: the 

limitation of the incentives to a fixed capacity and the reverse auctions on 

tariffs. To illustrate which cases followed this strategy we have: India, Brazil 

and South Africa. 

One of the most relevant outcomes in the case of India is that after the 

government released the target of installations for 2013, the competition to 

get the rights to build and operate these projects drove prices to a record low. 

It is arguably one of the most competitive practices available in the markets 

but it comes with the potential problem that bidders will do whatever it takes 

to obtain the project. Governments aware of the situation take actions 
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accordingly and impose guarantees and strict bidding rules to minimize the 

changes of unwanted bidders. 

The case of Brazil has a similar scenario since during the 2012 auctions‟ 

(mostly assigned to wind energy) bids hit record low levels and therefore 

rising concerns about the actual completion of the projects. FSFM (2013) 

noted that these levels derive in expected projects returns “at or below 10%” 

and that the observed $42 price per MWh (half the price of 2009) was way 

below the estimated from analysts. Figure 7 illustrates the prices trend from 

Brazilian auctions. 

 

Figure 7 Development of Brazilian prices in Wind power auctions. Extracted from FSFM (2013) 

The case of South Africa is more related to a trial an error attempt, since 

initially FITs were installed although at the end the country decided to opt for 

a tender mechanism as the utilized in northern European countries. 

There are other examples in which no detailed or even established incentives 

exist; this is the case of Chile. In this country, given the high retail power 

prices they have, it was noted that companies were taking initiatives to build 

upon RE projects. Most of these are formed into partnership where there is a 

company from an electricity intensive industry (such as mining) that is willing 

Numbers represent bids in 

US Dollars. 

The notations above the 

years indicate the Auction 

Code. 
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to create a private auction for the right to provide the electricity access they 

demand. 

To summarize the findings regarding regulatory frameworks and incentives: 

an overall mixed scenario was found from the initial efforts in developed 

countries going towards a more stepped installation in the developing 

economies. FITs remain as the most used (or tested) strategy although there 

is a trending sign to move into a more market based tender/auctioned 

mechanism. Figure 8 below illustrates the global map in terms of policies 

enacted. 

 

Figure 8 Global policy map for RE industry. Extracted from REN21 (2013) 

One economic aspect that has not been considered is the job creation 

element mentioned as a priority during the developing economies‟ analysis. 

In this regard and by using the document published by REN21 (2013) it can 

be said that overall the RE industry generates an estimated 5.7 million jobs 

both direct and indirect. The reason behind this clarification is due to the 
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figures‟ sources as they were noted to be highly un-harmonized, of different 

qualities and for different purposes.  

Still, the basic picture remains clear and even more when this is contrasted 

with previous year figure estimated as 5 million jobs. Authors of the document 

clearly stated that these figures should not be used for statistical comparisons 

but more for an indicator of the trend this industry is following. The types of 

jobs generated range vastly from low to very high specialized roles and in 

addition it was noted that they are strongly concentrated in a small number of 

countries as: Brazil, China, India, the EU and the US (alphabetically sorted). 

Reason behind this is as these locations represent the major manufacturing 

centers, producers of feedstock and as well the preferred places to install RE 

sourced power plants. 

Another interesting point mentioned in this publication by REN21 (2013) is the 

relevance these jobs have acquired in places where rural electricity projects 

are demanded due to the limited extension of the local grid. Countries like 

Bangladesh where small PV projects provide electricity access to as many as 

70,000 people have derived in 150,000 direct and indirect job creation 

opportunities. 

In terms of distinctions by energy source, it was mentioned that currently 

biomass and biofuels related projects take a leading role (mostly from 

cultivating and harvesting the feedstock) and a reference was made to Brazil 

as being the largest employer in this category. The second largest category is 

solar energy and after that roughly halving the solar energy number is wind 

power. Figure 9 below illustrates this information in detail. 
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Figure 9 Jobs generation from the RE industry. Extracted from REN21 (2013) 

This growing trend in job creation from the RE industry is not always positive 

and some examples from Europe face a contrasting reality. Arguably due to 

the effects of the economic crisis and the policy changes installed, the 

Spanish case shows an estimated reduction in jobs going from 133,000 in 

2008 to a 120,000 figure in 2011. Another example comes from France as 

from 2010-2012 an estimated 17% of RE related jobs were lost. In the case of 

Germany, the solar energy related jobs were hit by a reduction estimated in 

23,000 jobs although this was somehow offset by an increase in wind power 

related jobs at a 17,000 level. 

Another case with mixed signals is the US where the jobs related to solar 

energies are trending towards an increased signal while the jobs involved in 

the biomass/biofuels division seem to react dramatically to policy changes 

and “additional factors” as increasing feedstock prices and lower demand. 

The overall bio division related impact for this economy is estimated in a 

reduction of jobs going from 181,300 to 173,600. 

Finally and to close this contrasting section in terms of jobs created we have 

the case of China, for which unfortunately no consistent and comparable 

information was found but at the very least was observed to generate an 

estimated 800,000 jobs related to solar energy projects. 
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What should be concluded from this section is a reinforcement of the trending 

signal towards a growth and expansion of the RE industry. This undoubtedly 

has a relation with the previously mention increase in investments worldwide 

and the expectations for the following years in terms of revenues.  

By now a more complete economic landscape has been shown integrating 

several components noted to interact in this industry. Still, there is one last 

element that essentially reflects all these expectations, efforts and results 

from companies: the financial markets. 

From the overall universe of companies that integrate the RE industry, only a 

portion of them are publicly trading. There are many reasons that could 

explain why most projects are held privately: investors‟ interests, locations, 

regulations, technologies, scale of the projects, just to mention a few. Still 

there is one element that distinguishes itself from other and comes in the way 

of the sources of financing.  

A differentiating characteristic of the energy industry is that it relies in a large 

assets investments to achieve efficient production levels and this creates as 

well entrance barriers for competitors that are hard to replicate. (Kuik & Fuss 

2011) This concept also applies to the RE industry as the fundamentals are 

the same: generate electricity from a given source. Although the small scale 

projects (<1MW) normally do not have this large assets investment, they are 

not the majority of the overall installed capacity and therefore do not closely 

represent this industry as the large scaled examples do. Even more, they do 

not produce the output levels to be considered as the leading generators, at 

least not as of 2012. A final reinforcement to why small scale projects do not 

represent this industry was the investments trend in 2012 where this division 

obtained 33% while in contrast utility scale projects achieved a 61%, although 

as mentioned before this gap is closing rapidly.(REN21 2013) 
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Therefore since large projects require big amounts of investments, project 

holders normally take a look at the alternatives and decide perhaps based in 

the sources they can reach or if that is not a limitation they diversify their 

needs using a pecking order logic (cheaper options first, then the expensive 

alternatives). In any of these circumstances, there is at least a proportion of 

companies that have recurred to the financial markets in seek of funding. 

From this group, there is also a subdivision of companies that went public, are 

actively trading and represent more closely a market integrated RE entity. 

These are the examples that will be used to identify the PD as to the best of 

the author‟s knowledge they integrate a company‟s structure that follows the 

large utility model and that is exposed to the surveillance of many 

stakeholders. 

Luckily these companies are followed closely by many analysts and the 

interest generated in the industry allowed the creation of financial indices that 

track their performance. To infer the development of these companies, a 

quick look to the NEX Index (WilderHill New Energy Global Innovation) 

reveals that a growing trend was observed prior to 2009, even during the 

global financial crisis. Although during that same year a drastic drop in the 

index level occurred and after that mixed movements happened although 

mostly trending towards a negative performance. This does not mean that all 

the companies from the RE industry are reporting losses since this index only 

represents a fraction of the industries‟ universe, and among the companies 

inside the index there are highly profitable examples, but still the index 

tendency is clear. More interesting is to observe the development of the NEX 

index from late 2012 which without a question signals recovery and a positive 

trending movement. In a preliminary report released by WilderHill (2013) it is 

noted that the annualized returns for 2013 reached a 49.1% compared to a 

20.2% from the MSCI World index. Although this might be an encouraging 

point of view it lacks a proper historical comparison since the 3 year 
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annualized return reported -5.7%. To illustrate these statements Figure 10 is 

shown below. 

 

Figure 10 NEX Index development since 2003. Extracted from FSFM(2013) 

As reported by FSFM (2013) the events that heavily influenced the index‟s 

poor performance since 2011 are mostly related to a reduction in the 

subsidies offered in Europe, a general overcapacity and decreasing product 

prices from the wind and solar industry along multiple noted insolvencies in 

the later. In addition record low gas prices in the case of the US made the 

situation even more intense.  

There were also some reports regarding the valuation of RE companies in 

spite of increasing investments which overall were not close to the 

expectations. Moving into 2012 the public market financing fell as a result of 

the previous events hitting in specific Initial Public Offers (IPO) and 

convertible issues.  

Also during 2012 more concerns were rising from governments in the EU, 

reducing target shares for divisions like Biofuels. A similar situation as 
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observed in the US with a cutting dramatic cutting of an ethanol mandate 

from 1 billion gallons to merely 14 million.  

Also multiple cuts in FIT from different countries as the UK, Germany, Italy 

were announced for solar projects following a decrease in the prices of cell 

manufacturing components. Another negative signal came from the Spanish 

decision to halt all support for PV projects and even further imposing a tax for 

all RE power production. A continuation of the overcapacity noted in 2012 led 

to another drop in product prices for 2013 and there were some default 

notices from large known companies as the Indian turbine manufacturer 

Suzlon, which later derived in a large debt restructuring strategy. 

To summarize these events and to confirm the initial expectations, companies 

that trade in the financial markets are more exposed to the market risks plus 

have the surveillance of multiple stakeholders. Therefore their stock prices 

react rapidly to changes from all the elements described during this economic 

relevance section and are likely to react to the concepts mentioned in the 

following sections.  

2.1.2 Environmental relevance 

The inclusion of the environmental point of view in this thesis is supported by 

four ideas that undoubtedly interact closely with the RE industry:  

1. The policies regarding climate change as the Kyoto Protocol and the 2 

degrees Celsius (2°C) debate. 

2. Studies reporting that from the business perspective it pays to be 

green minded (Molina et al. 2009, Horváthová 2010 and Clarkson et al. 

2011)  

3. The relationships between economic variables and CO2 emissions 

(Mehrara et al. 2011, Tiwari 2011 and Lean & Smyth 2010) 
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4. The growing concern about the sustainability of our limited natural 

resources (Bretschger & Smulders 2012, Jordan et al. 2010 and Barry 

2013).  

All these elements will be described to then wrap them up recalling the points 

mentioned in the introductory section. To aid readers develop a mental map 

of these concepts Figure 11 is shown below: 

 

Figure 11 Elements supporting the environmental concern. Self-made. 

Back in 1997 and due to the efforts by the UN (2013), a framework 

convention on climate change known as the Kyoto protocol was adopted. 

This is a document that was “open for signature” from countries that agreed to 

comply with the rules it enforced. These set of rules had the overall objectives 

of controlling, reducing and taken responsibility for the CO2 emissions each 

country had generated. The objectives were aligned and concentrated with 

binding emission reduction targets putting a higher burden to the members 

that reported larger emission levels. Once these targets were set it is up to 

every country to decide the best mechanism to achieve them. This is where 

the RE industry provides a competent alternative since it replaces part of the 
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current electricity production while dramatically reducing the emission levels 

given that they do not rely in fossil sources. 

Continuing with the Kyoto protocol development and since its inception, 

multiple countries have signed and ratified its commitment. On an initial 

stage, the countries that agreed to follow the protocol accounted for 55% of 

the global reported emissions. In subsequent stages not all the initial 

members signed its ratification and this has generated controversy given that 

some of them are leading players in terms of CO2 pollution as it is the case of 

the US (2nd place in global greenhouse emissions in 2013). On this behalf, 

countries like China (who has ratified the protocol and currently 1st place in 

CO2 emissions) have shown their concern and urged the US to join and 

embrace the protocols‟ reduction targets although the response has been 

negative as reported by the Worldwatch Institute (2013). On the other hand 

and to fight back this dramatic calling, defendants of the US perspective have 

expressed that the actual CO2 levels reported by its country were reduced in 

a higher proportion than the requested by the Kyoto protocol, therefore 

complying with the request without having to sign the ratification. Given the 

fact that these reports were not official releases, an additional review was 

made from official statistics to reflect the situation up to 2012. Figure 11 

illustrates this development. 

 

Figure 12 Global emissions by country. Adapted from EIA Statistics (2013) 
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Without a doubt the trending signals are evident. The US, Japan, the EU and 

the other members of the Organization for Economic Co-Operation and 

Development (OECD) members are reducing their emission levels starting 

mostly after 2007 and continuing up to 2012. 

On the other hand countries as China, India, members of the Middle East 

region and other non-OECD members (mostly developing economies) have 

been continuously increasing their emission levels. Not only this, but their 

proportional contribution to the global figures has increased as well, in some 

cases exponentially as it was observed in China from 1990-2012. Making a 

reference to the previous section regarding the economic relevance of the RE 

industry, it should be recalled that all these countries and in specific the US, 

China and the EU possess most of the large scale utility RE projects, 

therefore contributing for the reduction of their emission levels. 

Arguably the efforts from the Kyoto protocol had influenced this development 

in the cases were reductions were noted, perhaps an additional contribution 

were the guidelines as the 20-20-20 in the case of the EU. Still, there are 

cases that do not reflect any reduction improvements even after signing the 

document, which signals that the protocol is not properly achieving its 

objectives. Even if this turns out to be true, the Kyoto Protocol is one of the 

few global frameworks that attempt to align CO2 emission reduction efforts, 

regardless of how effective it is. 

Now that the emissions situation has been presented, it is time to review what 

is the actual impact of it and for that a link to the 2°C concept will be 

established. 

What should be understood by the 2°C debate? This concept refers to a 

policy proposed by the Council of the European Union back in 1996. This 

policy had (and still has) the purpose to limit greenhouse emissions to avoid 

an increase in the global surface temperature over 2°C. Initially intended as a 
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policy for the members of the EU, it has grown into a stage that multiple 

international parties support and have agreed to comply with, but not without 

several stages of discussions and reviews. (Europa 2013) 

Ironically, one of the most discussed elements of this policy is the actual limit 

to 2°C as it was noted by Cointe et al. 2011 to be set rather arbitrary and with 

no strong bound to a scientific explanation. The authors even argue further 

that the foundations of this limit are based in economic measures and do not 

follow previous environmental research that claim the 2°C limit is already 

risky.  

Following a rather unusual timeline, this policy gathered enough support to be 

approved in 2009 at the G8 leaders declaration. (G8 2009) A fair question on 

this behalf would be, how is this different from the Kyoto protocol? Although 

both efforts are aligned to basically the same objective (reduction of 

greenhouse emissions), there is a distinct point of view on the time horizon 

each concept follows. As noted by Cointe et al. 2011, the Kyoto protocol has 

followed a short term vision and has been highly criticized due to continuous 

amendments it requires and as well for the recurring signed compliance from 

countries each time modifications are set. On this behalf and as mentioned a 

few lines before, some countries have not ratified this protocol and are either 

using another international regulation and even setting limits internally. 

Therefore the 2°C policy, besides being polemic and accepted by multiple 

countries, constitutes one of the few long term instruments that serve as a 

guideline to tackle climate change. In addition, this policy complements the 

EU targets described in the 20-20-20 framework. 

Moving towards the actual impacts these targets have and by recalling the 

introductory statements, the initial effects noticeable by populations will be an 

increase on the average surface temperature, a change in the patterns and 

amounts of precipitations, a reduction in the ice and snow cover, a raise in 
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the sea level and the overall increase in acidity of the oceans. As a result of 

these effects, food supply, water resources, infrastructure, ecosystems and 

eventually human health will be at risk.  

In order to relate these effects into the RE industry relevance, a few energy 

related examples can be mentioned: 

 Increase in temperatures will determine how much energy is used to 

either cool or heat our houses, offices and indoor spaces. A more 

applied example extracted from EPA (2013c) states that an increase of 

1.8°F (1°C) in temperatures will increase demand for energy used for 

cooling in the range of 5-20%. On the other hand the energy demand 

for heating will decrease in a 3-15% range. This will trigger an 

increased demand for capacity and therefore increased need for 

investments in energy generating projects. 

 The overall increase in temperatures will result in reduced efficiency 

levels by many of the existing fossil fuel and nuclear energy plants. 

Since these rely on a generator, the colder water inputs make them 

more efficient therefore if temperatures increase these levels are likely 

to decrease. (EPA 2013c) 

 The changes in precipitation will make available resources harder to 

estimate therefore affecting initially hydroelectric plants and even 

worse the availability of water used for human consumption. A more 

tangible example comes from EPA (2013c) where it is noted that a 1% 

reduction in the stream flow of a hydropower plant will derive in roughly 

a 3% decrease in output. 

 Other divisions that will receive a direct impact are Biomass/Biofuels 

since they rely in the available water and mostly in natural 

precipitations to grow crops and transform them into usable energetics. 

The actual effect in this regard is in need of further research. 
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 Operation in offshore drilling plants will become riskier due to an 

increase in the sea level, the appearance of harder to forecast storms 

and some additional natural disasters. The same condition will apply to 

offshore wind farms. 

 Finally, a direct impact to the RE industry is as well foreseen since 

these climate changes will affect the available sunlight time and will 

make even harder to forecast wind patterns. It was noted that with the 

current forecast models is already difficult to make precise predictions, 

thus getting worse once the events hold a new set of characteristics. 

(EPA 2013c) 

On the bright side of the history, in case at least the 2°C objectives are met 

and besides avoiding the previously mentioned effects, the additional benefits 

can be summarized as follows: 

 Saving up to 47 billion US Dollars (35 billion Euros) per year in health 

costs just derived from a decrease in air pollution and an additional 

estimated 0.5% increase to GDP given a lower oil and gas import 

dependency as reported by Reuters (2013). 

 According to Repetto (2013), in case the stimulus packaged released 

by the US government had been applied entirely to the RE industry 

(instead of the estimated 10% currently used) the amount of jobs 

generated would have ranged between 3-4 million jobs. The authors 

also noticed that this percentage can be compared to the efforts by 

China (38%), the EU (58%) and Korea (80%). 

Besides nothing the assumed benefits, it is important to refer to the estimated 

costs required to achieve these goals. On this behalf and according to the 

Congressional Budget Office (CBO, 2009), these costs have been estimated 

by a GDP decrease of roughly 0.25% to 0.75% in 2020 for the case of the 

US. This projection was extended then to 2050 assuming a 1% to 3.5% 
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reduction in GDP. In a more generalized conclusion the publication notices 

that the overall effect to the general population will be minimum. 

To conclude with the concepts regarding the Kyoto Protocol and the 2°C 

policy, it can be said that the initial measurable benefits will be limited and 

highly criticized. Arguably, the biggest contributions would derive from 

avoiding the dramatic climate effects and securing a long term sustainability. 

It is on this behalf that the RE industry will again have a leading role by being 

the alternative that contributes not only to the demanded electricity access 

but also reduces emission by replacing fossil based sources. 

Besides these two major topics, previous studies have analyzed the 

relationships between CO2 emissions and their economic relevance. To 

summarize their findings it was noted that: 

 There is an assumed relation between health expenditure and the 

environmental quality. This suggests that the deterioration of 

environmental systems does lead to human health problems (among 

others) according to Mehrara et al. (2011). The same authors also 

found that income was the most important determinant in health 

expenditure and that in the short term energy intensity (usage) was not 

affecting health expenditure, although in the long term there was a 

positive relation between these variables. Similar results were found by 

Chaabouni & Abednnadher (2008) thus reinforcing these relationships. 

 In another study by Tiwari (2011) results indicate that CO2 granger 

causes GDP while energy consumption does not. GDP does not 

granger cause CO2 but energy consumption does and finally CO2 

granger cause energy consumption but GDP does not. Therefore CO2 

having a clear granger causing effect on GDP and energy 

consumption. 
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 Finally, a study by Lean & Smyth (2010) found out that there is a 

statistically significant relationship between electricity consumption and 

emissions. Also they found a non-linear relationship between 

emissions and real output. In contrast to the previous study, these 

authors did find a long-run granger causality from electricity 

consumption and emissions to economic growth. 

With this evidence, it can be concluded that at least in the macroeconomic 

level there are interactions happening between CO2 emissions, economic 

growth, energy consumption and health expenditure. Since it was noted 

before that the RE industry can contribute to at least the first three concepts it 

is not hard to understand why it has become so popular. Also given that these 

variables interact with health expenditure, it can be assumed that this 

industry‟s development will as well have an effect on it 

Now that the macroeconomic side was analyzed, it is time to review how 

these interactions are received and used in the firm level. On this behalf it can 

be said that: 

 The green approach taken by some companies has been tested in 

various studies with diverse results, although most of them pointing 

towards a positive impression from stakeholders and in many cases 

being related to improved performance levels measured with Returns, 

ROA, ROE and profitability ratios. This evidence can be found in 

Molina et al. (2009), Horváthová (2010), Clarkson et al. (2011), 

Moneva & Ortas (2010), Makni et al. (2009), Nelling & Webb (2009), 

Surroca et al. (2009) and Webber et al (2008). 

 Studies like the examined from Webber et al. (2008), found that there 

is a positive correlation between the financial performance of 

companies and the reporting of sustainable activities. More 

importantly, the results found were statistically significant (p<0.0001) 
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and also with a high explanatory power (R2=0.736) in a sample of 

representative global companies from the MSCI index. 

 Other studies follow a more market related approach by examining the 

relevance of environmental announcements and the stock markets‟ 

reaction to these. Among their findings, the authors argue that overall 

markets to not respond to the aggregated environmental signals but 

they do react to certain environmental announcements as: gifts for 

environmental causes. On the other hand voluntary emission 

reductions were noted to provoke a negative reaction and efforts into 

certifications as the ISO 14001 also had a positive market reaction. A 

good example of this can be found in Jacobs et al. (2010). 

Again with this evidence it should be considered that the relations between 

environmental concern from companies are reflected in their performance, 

mostly in a positive way. This can be assumed for multiple industries and 

regions in the world. Also market reacts to these concerns from companies 

with mixed signals although they do react positively to improvement and 

certification efforts. Although the degree of these relations varies greatly 

among examples thus suggesting initially a per industry examination. Given 

these facts, it could be argued that (due to its nature) the RE industry should 

be highly valued by markets and report better performance levels in contrast 

to the non-environmental counterparts. 

Once the environmental evidence was examined, is time to move into the 

next subsection that deals with the technological point of view and its 

relevance for the RE industry development. 

2.1.3 Societal Relevance 

In all the previous sections regarding the definition of RE and the electricity 

industry, minimal references to the technological and electricity access 

development they have had were mentioned. Rather than making this an 
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informative subdivision and without going into technical details, the purpose 

of this space is to reflect what is the current situation of the technologies and 

electricity access involved in the RE industry and when possible to contrast 

them with their historical references. Also the fossil counterpart will be 

mentioned just to compare characteristics found in each of these industries. 

Finally and due to the nature of this thesis, the economic impact these 

developments have had will also be reflected along with the expectations and 

the requirements to make them happen. 

Starting by reflecting the research carried out by Kuik & Fuss (2011), it can be 

said that the overall development of the RE sources has been changing in 

terms of the their electricity contribution to the overall production. These 

trends apply to all the sources with a lesser extent to small hydro which, 

although has grown, this was noted to be at a slower speed than its 

counterparts. Figure 13 below shows this trend for the case of Europe. 

 

Figure 13 Electricity generated from RE Sources in Europe. Extracted from Kuik & Fuss (2011) 

Following these trends, it can be expected that among the determinants of 

these production level changes are the current technological features to 

transform the sources into electricity. In this way, Kuik and Fuss (2011) argue 
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that technological risks also may affect revenues since they could delay 

projects stages going from the construction until the operating stage. Also the 

efficiency levels they possess and the cost it involves the maintenance of 

each technology. On the other hand once these technological improvements 

are taken, benefits such as a decrease in the production cost can be 

expected. During this reflection of the benefits there is also the learning curve 

effect given that the production process has to adapt to the changes coming 

from the new technologies. Finally once the best efficiency levels along with 

the lowest production costs are achieved due to these adaptations it can be 

said that the technology has matured and this opens up for a new technology 

generation. 

It is in this way that the authors also explain that RE sources are in different 

stages of maturity, therefore affecting the performance levels and the costs of 

utilizing each of them. Even though most of these changes are analyzed at 

the industry level, they can be also examined at the company level via the 

Research and Development (R&D) concept. It should be noted as well that 

given the learning effect process new technologies follow, the advantages of 

their implantation are not immediately noticed, rather they accumulate over 

time. This point will become relevant once the actual PD analysis is 

performed in a later section. 

Starting with the Wind power and subdividing it into onshore and off shore it 

was noted by Kuik and Fuss (2011) that the on shore alternative is currently 

considered as mature. Slight improvements in turbine designs are expected 

but the overall impact will not reach the new generation notion. In this same 

division it was noted that the additional foreseen benefits can come from: 

power storage, wind forecasting and grid expansion. Moving towards the off 

shore alternative, authors recognize it as a non-mature technology and more 

precisely define it as one that is in the commercial roll-out stage. This 

technology does not reflect the same foreseen developments as it already 
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has more predictable wind forecasts and abundant space. Yet the limitations 

pointing to more difficult installations and maintenance (since they are 

installed inside the sea) give a path for expected innovations. Yet again the 

grid limitation is mentioned as a barrier to overcome. 

The second alternative Kuik & Fuss (2011) analyze is the solar based 

technology. In this case this is subdivided into PV and Concentrated Solar 

Power (CSP). The PV division is already in a mature stage although it can be 

argued it is not depending on the actual application. On the other hand, the 

CSP systems are not matured and they were noticed to be only recently 

(2007) on a commercial scale and operational.  

The third alternative analyzed by the same authors is the ocean energy which 

they divide as well in: marine current, wave and tidal energy systems. It was 

noted during their report that a tidal plant has been operating since the 1960‟s 

in France although wave energy systems are currently being deeply 

researched. The reason behind this is the assumed potential of this source 

and also due to its limited exploited references. Authors notice this alternative 

as being able to cover a “significant” part of the energy demand in Europe. Of 

course and as anticipated given these references, this technology is not 

matured and requires more development efforts than its counterparts in order 

to be commercially available. 

The forth alternative the authors report is Biomass, referring mostly to: wood, 

energy crops, agricultural residue and waste. Inside this division they identify 

three groups according to the method used to generate electricity: 

incineration, gasification and pyrolysis. The incineration group is recognized 

as a developed technology therefore its maturity is accounted. Most of the 

barriers foreseen (and therefore the innovations) are in terms of securing the 

feedstock to guarantee a long term availability. The gasification group was 

noted by Wisions of Sustainability (2013) as not having reached the 

commercial maturity stage. Finally, the pyrolysis group was noted by the 
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European Commission (2013b) as a division that has been developed up to a 

mature stage. 

The fifth RE source reported by Kuik & Fuss (2011) is Geothermal. In this 

case they recognized that differences from this source being used to produce 

electricity and also for heating. Both of these cases were found to have 

different maturity levels according to the conversion process. Some 

innovations as the Enhanced Geothermal System (EGS) were reported to 

provide a distinctive alternative to traditional geothermal although there is little 

practical evidence about it since only two plants operate worldwide. The 

barriers noticed for this technology to develop are mostly derived from risky 

exploration drilling and the high costs this involves. 

The sixth case analyzed by the same authors is hydropower, although as 

reflected in Figure 13 this technology can be considered as mature and 

therefore no major innovation are expected. Still the subdivision of small 

hydro seems to make a relevant appearance as regulations on this behalf are 

being developed. Still this alternative has the same limited locations barrier 

the large projects have. 

Finally and given the relevance another technology represents to tackle the 

emissions reduction debate, the Carbon Capture and Storage was analyzed 

by Kuik & Fuss (2011) in which they notice a highly technological alternative 

that involves chemical devices accounting for 70-80% of the total project 

costs. Although this installation is quite flexible as giving the option to install it 

into an existing plant the less costly alternative of having an independent 

location is normally preferred. The authors also notice there is still plenty of 

research to release this into a large commercial scale and barriers both in 

regulation and economic terms prevail. 



51 

Now that the technological situation has been shown, it is time to contrast it 

with the actual economic impact data to depict its relevance in numerical 

terms. 

On this behalf and by following the publication by FSFM (2013) the term 

Levelised Cost of Electricity (LCOE) should be introduced. Essentially this 

concept refers to the inclusion of costs that cover all the expenses involved in 

developing, building, financing and operating a power plant. The LCOE is a 

major metric used in the utilities industry to measure the cost of the electricity 

produced by a power generator. It also provides an standardized concept to 

compare different alternatives, although this comparisons should be done 

carefully as different sources might not include all the mentioned costs 

elements. To illustrate the development of the LCOE observed in the RE 

industry along the traditional alternatives Figure 14 is shown below: 

 

Figure 14 LCOE for different sources. Extracted from FSFM (2013 ) 
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Recalling the previous maturity stages for the different sources, it was noticed 

that wave power was the least matured, mixed levels were found in most of 

the other  groups and PV, onshore wind and hydro were noted as the 

technologies mostly matured. On this behalf and by taking a look into the 

actual LCOE numbers it is evident the amount of effect technological 

innovations have just by looking at where the bars for the first two marine 

concepts start. In contrast, the PV, on shore wind power and even better the 

hydro alternatives are focused in the left side of the graph. Interesting enough 

it can be observed that hydro overall is more competitive than nuclear and it 

has roughly the same estimated 2013 LCOE than the natural gas and coal 

fired alternatives. 

Another observed element from this comparison was the small and large 

ranges in which each group moves, which eventually forecasts the 

unexpected elements not accounted in new technologies so far. For investors 

this could also signal the risk inherited from producing these alternatives in 

terms of costs, therefore giving an advantage to the technologies with smaller 

ranges as coal fired, natural gas, nuclear and landfill gas. An additional 

element to take into consideration is the actual electricity output each source 

can provide as this is when the interactions and priorities are likely to 

adapted.  

Finally it was noted that given the global market exposure and the 

manufacturing economies of scale these sources have, the forecasted 

scenarios in terms of LCOE have changed in some cases more than 

expected as for example the solar energy technologies LCOE were reduced 

over 44% and up to 57% while the natural gas and coal fired divisions 

showed increases in the range of 40-44%. In terms of increasing effects the 

largest changes for the RE industry were reported by the marine (tidal) 

alternative with 49% followed by the offshore wind projects with 44%. 
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Although is not one of the goals of this thesis, a remark regarding the 

observed LCOE figures should be stated in the way that companies focused 

in some sources will have the advantage of a more matured technology and 

therefore lower producing costs with more accurate forecasts. In exchange 

they are expected to face more competition since more players will 

understand the interactions of the elements and potentially reducing the 

group‟s performance level due to a saturation of competitors. On the other 

hand the new technologies are considered as risky and do not have a cost 

advantage, but the leading players are likely to benefit from this as the prices 

will account for all the costs and there will be a lower competition 

concentration. Also once the technologies develop these players will have an 

installed platform to exploit the new benefits. 

To conclude this technological development section it is deemed to introduce 

the research background perspective that relates how technologies help to 

reduce emissions as they make production processes more efficient. 

Examples from this statement were found in the researches performed by 

Hasanbeigi et al. (2013), Tanaka et al. (2006) and Hasanbeigi et al. (2013b) 

which although are not focused into the RE industry they are recognized to be 

energy and asset intensive. 

According to Hasanbeigi et al. (2013), the iron and steel manufacturing 

industry takes a leading role in the amount of emissions produced at roughly 

27% of the manufacturing sector. This rank is unlikely to change since there 

is an ongoing demand of these metals with increased projections for the 

following years. As a consequence, the concern regarding the new emissions‟ 

level is also taken into account therefore signaling for the need of more 

efficient technologies. This concern can be expanded to all the heavy energy 

and asset utilizing industries as most of their manufacturing processes are 

equivalent. Surprisingly the first alternative the authors argue to include 

among the production elements is biomass sourced fuel as it will generate 
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“substantial reductions in CO2 emissions because biomass is considered 

carbon neutral". Yet the actual level of this reductions is not measured 

therefore forcing an interpretation based on a comparable remark. In this 

remark, it is mentioned that Biomass fuels can produce up to 65% of the 

calorific currently used via a dry coke breeze. Another example from this 

industry is focused in the ovens design plants have, as according to the 

authors a switch from multi chamber reactors into a single large dimension 

over will produce an increased thermal efficiency up to 70%. This will impact 

emissions as the time needed to produce the outputs will be lower and will 

allow factories to use a wider range of combusting elements that as well 

produce different emission volumes.  

To complement the previous study, an extended version was released by 

Hasanbeigi et al. (2013b) that includes the efficiencies development for the 

alternative iron making and the pulp and paper industries. In this document a 

more innovative side was observed in the pulp and paper industry as new 

ways of performing the traditional methods are included such as the 

extraction of “lignin from black liquor” which has potential additional revenues 

for pulp mills. It was noted that this process is heavily reliant on chemical 

processes and is also closely related to the transformations performed in the 

Biomass division. 

As shown in the previous examples, the reduction effects are coming mostly 

from development in the existing methods and to a lesser extents from 

innovations. To translate this idea into the RE industry, improvements are 

expected to come from innovations and new efficiencies level, although there 

are still some divisions (hydro power) that are likely to benefit from new plants 

designs and the restructuring of processes. Also it should be noted that the 

biomass division will have a key role as it can already replace fuel demand for 

the processes that require combusting of fossil sources. 
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The publication by Tanaka et al. (2006) acknowledged the emissions‟ 

reduction potential in energy intensive industries with a global scope while 

providing additional suggestions for the Asian region. Among the regions they 

notice for the iron and steel industry, it was found that the centrally planned 

Asia (likely to be represented by China) has the largest reduction potential, 

followed by the “former soviet union”, other Asia (south east Asia) and Latin 

America. In terms of the cement industry this reduction potential is 

concentrated in the “former soviet union” and centrally planned Asia. For the 

pulp and paper industry the leading potentials were found in North America 

and the other Asia region. The authors also provide suggestions on how to 

utilize new technologies that are recognized to produce higher benefits than 

the incurred costs. Among these examples it was found that improving the 

recovery speeds of the burning and cooling stages for the iron and steel 

industry will produce significant effects. Also the regeneration of burners that 

use heating and fuels will contribute to more efficient productions. For the 

cement industry, suspensions for preheaters and improving efficiencies for 

coolers will also result in substantial benefits. Finally for the pulp and paper 

the pressing stages along with the heat recovery of mechanisms and turbines 

will achieve similar results.  

As mentioned before, these benefits are obtained from efforts focusing in 

improving existing processes and technologies, stage that the RE industry will 

eventually achieve as it matures. The emission reduction benefits will not be 

as substantial as with other industries since the current emissions‟ 

contributions is minimal. Still the greatest benefit will come from improved 

generation and efficiency levels that will reduce even further the need of fossil 

sources.  

To conclude these statements, it should be reminded to readers that the 

emission levels from the RE industry are noted to be low when compared to 

the fossil counterpart. Also in terms of efficiency there have been continuous 



56 

efforts to rise levels up to a record 44.7% in the case of PV against the 

comparable efficiency rate of 34% for coal, 40% for natural gas and 37% for 

oil sourced electricity production according to Phys.org (2013) and IEA 

(2013). Finally the technological barriers RE reflect come mostly from grids 

adaptation and access along with a suitable way to store the generated 

electricity.  

To complement the second element of the societal relevance, information 

regarding the insufficient electricity access reported from some regions in the 

world along with the RE role to satisfy this will be reflected. This reflection will 

include among other elements: the economic relevance of these projects, the 

emissions issue in an applied perspective and even the quality of live 

improvement aspect. 

By recalling an introductory statement and as reported by FSFM (2013), there 

are still locations in which people have no little or no access to electricity. This 

has been estimated at roughly 19% of the global population, although some 

sources as Scientific American (2009) claim this actually goes up to a 25% 

depending on how strict measurements are. Arguably, a large portion of this 

population is based in a developing economy and to make it more precise this 

means countries from Africa, Latin America and Asia. In the case of Africa, 

the electricity access has been estimated at around the 58% out of the one 

billion people that live in that continent.  

To put these numbers into perspective, an attempt to achieve universal 

electricity access will demand investments of 641 billion US dollars between 

the years of 2010 and 2030 which translates into roughly 32 billion per year. 

Noted by the publication, this investment level is nothing compared to the 

observed in the fossil fuel (~ 262 billion) industry and even less than what 

was made during 2012 in developing countries for the RE industry (~ 112 

billion). (FSFM 2013) 
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This evidently signals an investing opportunity for these locations since the 

demand is still there, but that is not the only aspect investors look at and this 

can be confirmed by Figure 15 below. As observed in this illustration, 

investment flows tend to stay the largest between developed economies 

(North/North) and are not comparable to the other alternatives. Still there is a 

growing trend from the North/South group and also in a larger proportion from 

the South/South element. These movements evidence that the investment 

efforts are mixed and that players are more eager to support locations with 

similar situations as the observed locally. Therefore the noted trend in the 

economical perspective described at the beginning of this division is not only 

due to international investments but also to local investments. 

 

Figure 15 Cross border investments. Extracted from FSFM (2013) 

The fact that some locations have no electricity access does not mean they 

have zero CO2 emissions, it is actually quite the opposite since as reported by 

REN21 (2013) there are roughly 2.6 billion people that “rely on traditional 

biomass stoves and open fires for cooking and heating” out of the 1.3 billion 
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people they recognize for not having access to electricity. This information by 

itself tells nothing until it is related to the actual effect it does to global 

warming. On this behalf and noted by the UNEP (2013), cooking using 

traditional fuels represents the order of 5% of the total warming derived from 

human activities. If you extend the previous example to account for the total 

cases mentioned it might not be enough to compete with heavy industries but 

it does represent a step forward into reducing the emission levels. In addition 

this same report acknowledges that diseases caused by the usage of 

traditional biomass (due to indoor air pollution) are roughly at a 2.7% of the 

total figures therefore having also a health relevant perspective. 

Also noted by REN21 (2013), projects that tackle this necessity perspective 

are slightly different from large scale utilities found in developed countries. On 

this behalf it can be said that most of the restricted electricity access cases 

rely on small or medium scale projects. The reason behind this is mainly due 

to the spread of the locations, the lack of grid extensions or proper channels 

to store and transport electricity. An additional element is that these cases 

produce just enough to cover their demand therefore keeping maintenance 

cost to a minimum.  

Even with these antecedents and given the success of RE in this isolated 

locations, there are plants to develop mini grids to connect them. The reason 

behind this is due to the isolated element not being justifiable enough to make 

investments and also since these mini grids will reach larger populations and 

tackle the overall issue faster. Still one of the assumed barriers to break 

through before making these initiatives replicable into a global scale is the 

regulatory topic as there is little known about this alternative. In addition and 

following this innovative side of the mini grids, a poor understanding and a 

lack of evidence from business models restrict the decision from key players 

in order to favor the traditional and less risky alternatives. To complement this 

idea, investors tend to follow the risk/return equation when deciding among 
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their options and in this case the current grid extension investments normally 

take a leading role. Finally due to some mini grids requiring a fuel support in 

some of their operations tends to limit investments since the innovative 

element is now argued in favor of traditional alternatives. REN21 (2013). 

Even with all these constrains, mini grids do represent a tangible alternative 

to link isolated projects in the pursue of a faster and more economic viable 

scenario. They also tackle the main issue about the electricity availability and 

at the same time generate job opportunities that were not recognized as such 

before. 

To conclude this subsection it should be remarked the relevance the RE 

industry has taken to tackle a necessity problem found mostly in developing 

nations. The increasing investments trend towards these locations is the best 

reflection on the popularity of the topic, which is not only backed up by 

international investors but also from the local side. Arguably the quality of 

lives of the benefited populations will improve at the same time that 

emissions‟ reductions are being accounted. Even the health perspective 

comes into play by improving the indoor air quality in some cases. And finally 

the inclusion of the mini grids can be a key catalyst that boosts investments 

once it is more understood. 

Now that the elements regarding the importance of sustainability for the RE 

industry have been explained, it is time to take a look at the actual research 

efforts done to obtain a better understanding of this industry and its PD. 

3. LITERATURE REVIEW 

In this section it is intended to provide with information regarding the previous 

and current research efforts about the PD. As stated during the introduction, 

the reason behind analyzing the determinants of a given concept is to identify 

the most statistically relevant elements that influence its results. Also 
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mentioned during the introduction were the variables this analysis will use to 

test for determinants, which are: Stock Returns, ROA and ROE. Since the 

idea behind this thesis is to aid a faster development of the RE industry we 

refer to influences mostly in a positive way. Yet the negative influences are 

also examined to provide evidence of their existence and therefore illustrate 

the overall interactivity of the determinants. This information can be used as 

well for some hedging strategies in the cases where efficient performance 

levels have been achieved.  

The major sources of information are articles and studies‟ publications with 

actual performance variables testing. In some cases theories and basic 

assumptions regarding determinants interactions will be used to support a 

limited research field. On this behalf, a noticed RE industry research gap will 

be exposed in which this thesis attempts to contribute by analyzing the 

industries‟ determinants. 

First, the performance elements will be defined along with the theoretical and 

empirical support for their selection. After this, an extended overview of PD 

will be described using mostly empirical sources since these recognize their 

usefulness and economic impact. Moving into the following subsections it 

should be noticed that PD will be divided into two major groups: market level 

and firm level. The reason behind this is to contrast them in an attempt to 

identify which group has a stronger influence in companies performance 

under the present circumstances. This section will finalize with the summary 

of the findings that will derive in the hypothesis built in the next chapter. 

3.1 Performance Measures 

The general approach of performance will not be explained in this document, 

but the financially applied concept can be exemplified by quoting Ross et al. 

(2002, p.9) in saying that “firm‟s performance depends on the value it creates 

for its shareholders.” Without a question it is assumed that shareholders will 



61 

always prefer an increase in their investments‟ return instead of a decrease 

on it. Therefore, any action that has as an objective the maximization of 

shareholders‟ wealth will complement the definition and contribute to the 

overall performance of companies. 

On this behalf, the income statement has been defined as the main document 

a company releases where its performance is measured over a specific 

period of time. In the case of public companies this is mandatory and 

regulated according to the local policies. Once this line is followed, it can be a 

challenging task to select the concepts that managers, investors or even 

general public should track to determine their relevance for companies‟ 

performance.  

For illustration purposes only, the income statement can be divided into three 

sections: the first reports results up to the Earnings Before Interest and Taxes 

(EBIT) which by nature represents the results of the operations prior to the 

financing and taxes costs. The second part is normally composed by the 

taxes levied on income and lastly the bottom line item is known as the net 

income which can be expressed as well in terms of earnings per share, a 

concept that is better understood by the investing community. (Ross et al. 

2002, p.32) As a general accepted principle, companies should focus in 

maximizing the revenues and minimizing the costs to then achieve higher 

levels of net income. Yet as mentioned before, it is not only about the 

operations but the levels of financing and the taxes paid in the company‟s 

location.  

According to Chakravanty (1986), there are three elements that determine a 

company‟s performance: profitability, liquidity and solvency. Also as noted by 

Mandilas et al. (2009), “the profitability of a company strongly depends on the 

company‟s income and earnings”. To reinforce the previous statement, direct 

conclusions based on a single concept could be misleading and therefore the 

financial ratios were introduced to support the information released by 
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companies. These ratios have been grouped according to the fundamentals 

they represent and they can be found in divisions as: liquidity, debt and 

profitability among others. Since the objective of this research is to identify the 

determinants of performance, the group that interests us the most is in the 

profitability side as these normally will include a part linked to the net income 

account. Among these elements we will find ROA and ROE. 

The ratio known as ROA has been defined by Ross et al. (2002, p.44) as 

“one common measure of managerial performance”. In simple terms, this 

ratio tells a story about how efficient the management team has been at 

handling the assets they have at their reach. To commonly accepted formula 

is defined by: 

    
          

                    
 

Although this ratio is generally accepted and used to review the management 

effectiveness it has also been criticized by authors like Stern (1974). In his 

publication, the author argues that ROA has a negative effect by inducing an 

excessive pressure on managers and by making them focus their investment 

decisions solely in the expected results of this indicator. 

The second selected financial ratio is known as ROE which as noted by Ross 

et al. (2002, p.44) differs from ROA only due to the financial leverage. Also 

the author notes that is commonly assumed that the financial leverage will 

tend to magnify ROE, although this situation only happens when the gross 

ROA is bigger than the current interest rate on debt obligations. The 

commonly accepted formula is defined by: 
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In simple terms this indicator measures the profitability relative to the 

shareholders investment. It has been noted to be useful to compare different 

companies level of profitability from within a sector. According to Mandilas et 

al. (2009), this indicator has also been severely criticized as influenced by 

accrual based accounting practices and also prone to manipulation. 

The mentioned performance measurements have a long history of 

acceptance and according to Epstein (1925) and Sloan (1929), they have 

been frequently used to investigate financial PD. These concepts are also 

considered to be the traditional accounting performance best representatives. 

Among the traditional performance indicators a higher value signals a better 

usage of the resources in hand, either assets or shareholders equity. In 

addition, there are also some other ratios considered as modern such as the 

Economic Value Added (EVA) first introduced in 1991. (Mandilas et al. 2009) 

The major difference between the traditional and modern approaches is the 

inclusion of market derived elements as these were noted to have a higher 

influence than the firm level determinants in some cases. Among these cases 

and to exemplify the last point, industries that deal with commodities 

(agriculture, power, metals), economies of scale (manufacturing) and global 

transactions (financial services) are more prone to market level influences. 

Although initially intended, the measurement from the market level influences 

will not be carried out with the EVA concept but with an element that is easier 

to compile due to the information available from stock markets. Since all the 

companies used in this thesis are public, stocks prices are abundant and from 

them stock returns were calculated. A commonly used formula to obtain them 

is shown below: 
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In this way is it intended to measure the simple returns coming from the stock 

prices‟ changes between periods. Due to the specifications of our variables 

these periods are noted to be yearly and assume dividends payments as well. 

In similar way as with the traditional performance variables, larger stock 

returns are preferred over small returns and also over negative returns. Since 

stocks are traded daily in the financial markets, they are exposed to multiple 

signals coming not only from the company but also from the industry, the 

macroeconomic environment and even news that could potentially impact 

companies‟ results. It is in this way that stock returns will capture the 

influence from more elements (in addition to the firm elements) as compared 

to the ROA and ROE counterpart. They should as well reflect the industry‟s 

expectations that are yet to be realized by companies. 

Once the selected performance measurements have been defined it is time to 

move into the actual determinants that are assumed to impact these concepts 

based on previous studies. 

3.2 Performance Determinants 

As noted before, PD are elements that influence the results from a selected 

variable. These determinants are mostly related to the activities companies 

perform and because of that they tend to vary among industries. Still, there 

are core elements that have been observed in cross sectorial studies which 

signals a basic set of elements companies should have in case they want to 

outperform their competition. Among these elements found are: the size of 

assets, the leverage used, the growth observed in the company and the level 

of investments performed. These will be later discussed in a subsection that 

deals with firm level determinants.  

On the other hand, previous studies have also found determinants coming 

from the market which is arguably linked to the location and the industry in 

which the company operates. Among the macroeconomic elements 
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commonly found are: oil prices, interest rates, economic growth (GDP and/or 

Inflation) and the population. In the case of the industry perspective this 

varies although they are mostly related to the changes in commodities‟ prices 

for the raw materials used. Some cases also report the electricity prices as 

relevant although others have found this to be easily replaced with oil prices. 

It should be noticed that for the case of the RE industry the current literature 

severely lacks of determinants investigations since, as it was observed, most 

of it focuses in the economic and technical viability of projects. 

To support the PD‟ analysis division, studies as the examined by Hansen & 

Wernerfelt (1989) are referred. In this study, authors analyzed firm and 

market level determinants affecting the performance of large and small 

Fortune 1000 companies. According to their model specification, a division 

based in the work by Scherer (1980, ch.9) was used, which suggests that the 

major determinants of a firm‟s performance include: “(1) characteristics of the 

industry in which the firm competes; (2) the firm‟s composition relative to its 

competitors; and (3) the quality and quantity of the firm‟s resources”. With this 

evidence there is no doubt about the need to construct an overall analysis 

along with another that accounts for the market interactions. 

In the next subsections a more detailed explanation of market and firm level 

determinants will be shown along with the studies examined to derive them. 

3.2.1 Market level determinants 

As briefly mentioned before, market determinants are elements that are out of 

the controlling reach of companies although they have the potential to exert 

influence in the companies‟ performance levels. This situation is more evident 

for the firm cases that are publicly traded as their exposure level is higher 

than private owned companies. Given that this thesis‟ analysis is based in 
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public listed companies it becomes a relevant aspect to analyze also the 

market level literature to derive the previously observed determinants. 

Recalling a mentioned study by Jacobs et al. (2010) it can be said that 

announcements from environmental related causes are mostly positively 

received in stock markets. Although mixed signals were found the overall 

observed relationships were positive therefore giving the RE industry a 

competitive edge due to the nature of its operations. This study also reflects 

how aware markets are from the signals given by companies even if these 

are announcements and not yet completed actions. 

Another examined study is the published by Blacconiere et al. (2000) in which 

the authors analyze the market valuation changes due to the deregulation 

effects of electric utilities. Since this industry is closely related to the RE 

sector it was opted to deeply review the elements included to derive possible 

determinants. As expected, this study does report market level elements that 

are responsive to variables as the Book value of Equity and stock returns. In 

this way it was observed that population, income, Consumer Price Index 

(CPI), fuel costs, CAPEX Price Index Costs and interest rates reflected mixed 

signals from the expected prior to their examination. To exemplify these 

movements Table 1 is shown below: 

Table 1 Market level determinants relationships. Adapted from Blacconiere et al. (2000) 

Variable Expected sign Observed 

Model 1 

Observed 

Model 2 

Population + - + 

Income + + + 

CPI - + + 

Fuel Costs - - - 

CAPEXP Index - - - 

Interest Rates - - - 
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As observed in the table above, the expected signals were accurate for the 

Fuel Costs, CAPEX Price Index and Interest Rates. It should be noted that 

the CAPEX Price Index case does not represent the Capital Expenditures 

companies undertake to maintain their normal operations. Instead this 

concept is more related to the producer price index which affects the costs of 

producing electricity. Since all these elements have an effect in the producing 

costs they were expected to influence negatively the performance of the 

companies analyzed. On the other hand, the only additional element with an 

expected negative relation was the CPI. Reason behind this is that it involves 

a generalized increase in consumer prices therefore signaling also a costs 

increase. Even with these supporting ideas in mind the results showed 

otherwise as the CPI relationship was positive although it was noted to be the 

only not significant variable. Finally, even though the population and income 

elements were expected to positively influence the explanatory variables it 

was until the second model came that this happened. The models differed in 

the way the figures were specified (growth instead of levels) and were noted 

to increase the explanatory power from 0.37 to 0.78. 

Another example that reviews the effects of market determinants in the 

utilities sector comes by Oberndorfer (2009). In this study the author performs 

an analysis of the EU utilities industry regarding the stock returns and their 

performance determinants. On this behalf it was found that “oil prices hikes 

negatively impact stock returns of European Utilities”. In return this hikes lead 

to appreciation of oil and gas stocks. The author also analyzed the impact of 

other movements as the gas prices market and coal prices development. 

Regarding these alternatives it was found that oil price impacts represent the 

highest effect in utilities performance from the analyzed group. This was 

noted as interesting considering that oil is “barely used” for electricity 

generation in Europe. A final remark was made pointing to the oil price as the 

main indicator for energy price developments in Europe. 
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Moving into more specific RE literature, the study by Eyraud et al. (2011) 

takes a broad approach at investigating the leading actors in terms of 

investments into the RE industry along with the reasons of doing so. In this 

research, the overall investment flows for this industry are depicted and by 

performing a regression analysis they derive the elements that influence 

these investments. Among the determinants they argue that regulations and 

policies are relevant as well as macroeconomic factors as: economic growth, 

interest rates and companies‟ profit developments (negative signal only from 

interest rates). Also whenever RE costs are reduced due to higher fossil fuel 

prices the investments increase. An increase in energy prices could as well 

benefit larger investments in the RE industry and authors exemplify this by 

stating: “a 10% increase in fuel prices (ceteris paribus) could lead to a 10% 

increase in RE investments”.  

Even though the above mentioned study follows a different focus than this 

thesis, it was still analyzed given the limited literature regarding RE studies 

with a macroeconomic examination approach. In addition it does describe 

elements that were used as determinants in more generalized studies. 

Following the RE industry related studies, a research by Henriques & 

Sadorsky (2008) analyzed the stock movements from companies operating in 

this sector due to changes in oil prices, interest rates, and also due to 

changes in technology related indices (Nasdaq). Among the results they 

reported it was found that oil prices and technology indices do influence the 

performance of RE companies‟ stocks in a positive way. As explained before, 

a rise in oil prices generally impacts industries costs although the RE is 

assumed to be minimally exposed to this. Instead the industry serves as a 

substitute for more costly alternatives therefore increasing its performance. A 

final remark from this study is that the development in technology related 

indices have a higher influence in the performance of RE stocks. 



69 

Finally by recalling the studies mentioned in the environmental concern 

section reported by Molina et al. (2009), Horváthová (2010), Clarkson et al. 

(2011), Moneva & Ortas (2010), Makni et al. (2009), Nelling & Webb (2009), 

Surroca et al. (2009) and Webber et al (2008) it can be re-stated that the 

green concern shown by companies is mostly reflected in a positive way by 

stock markets and was also noticed to impact companies‟ performance at 

different levels but as well in a positive way.  

Following these studies example, the environmental concern part will be 

represented by the emission levels reported for the regions the companies 

operate. In a similar way the inclusion of the health expenditure concept can 

be argued as valid since it was noticed to be highly linked to macroeconomic 

determinants as energy consumption, economic growth (GDP) and as well 

the emission levels. All these interactions are supported in the studies by 

Mehrara et al. (2011), Chaabouni & Abednnadher (2008), Tiwari (2011) and 

Lean & Smyth (2010). 

3.2.2 Firm level determinants 

In this subsection the determinants related to companies‟ characteristics will 

be described. For this purpose, a general industries‟ overview was explored, 

although keeping in mind that the examples from the RE industry will have a 

greater relevance. Given the fact that these studies are not abundant, it was 

opted to complement them with examples from the utilities sector. The reason 

behind this relies in that both industries are mostly heavy asset based and 

both have firms that produce electricity. In this way a close replication of the 

business model was intended along with the risks, challenges and 

opportunities this imposes.  

Starting with an example briefly mentioned before, the study by Hansen & 

Wernerfelt (1989) investigated common determinants that affect the 

performance (ROA) of companies by grouping them into an economic and 
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organizational perspective. Among the elements examined were: the 

industry‟s profitability, competitors‟ concentration, companies‟ size, the well-

being of human resources and the goal emphasis from employees. Although 

it was recognized by the authors that these determinants react and perform 

differently according to the industry, they also notice that they are commonly 

found in many previous studies, therefore signaling their importance as an 

initial ground of determinants.  

This study also confirms that both firm and economic elements are relevant 

and that in conjunction they have more explanatory power (R2) than the 

individual measurements. From the economic point of view all the variables 

(industry‟s profitability, market share and size) were significant, the first two 

had the expected positive relation to performance and the size element had 

the expected negative relation due to argued inefficiencies in large 

companies.  

In the case of the managerial elements, both the human resources wellbeing 

and the goals emphasis were significant and reported a positive relation to 

companies‟ performance. The authors as well conclude that the 

organizational factors “explain about twice as much variance in firm profits 

rates as economic factors” which will be something to keep in mind once this 

thesis‟ results are examined. To reinforce this last statement, another study 

by Caloghirou et al. (2004) found that overall firm factors have a stronger 

impact than the industry counterparts, both for small and large sized 

manufacturing companies. 

Among the additional studies reviewed, there were some based in meta-

analyses examinations. These studies are helpful for the cases were an 

overall investigation of a topic is intended as they include multiple previously 

performed studies. An excellent example of this type of studies was found in 

Capon et al. (1990) as these authors analyze the determinants of companies‟ 

financial performance via ROA, ROE and profitability ratios.  
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During their model specification the authors mention that multiple industries 

were included allowing for a generalized effect of the determinants. Following 

this industry diversity is that the study lacked critical information for this thesis 

as no references were made to link their results to the RE or the utilities 

industry Still, the results serve as a solid platform to generalize the very basic 

PD expected to be interacting as well in the RE industry. Table 2 summarizes 

their findings: 

Table 2 Firm level determinants. Extracted from Capon et al. (1990) 

Variable Number of 

Studies 

Positive 

relationships 

Negative 

relationships 

Significant 

Growth (sales) 77 825 134 + 

Growth (assets) 11 100 7 + 

Size (assets) 53 324 313 No 

Size (sales) 17 84 57 + 

Size (employees) 7 7 12 No 

Capital Investment 80 633 231 + 

R&D 29 159 77 + 

Debt 24 59 90 - 

Social responsibility 13 66 17 + 

Marketing expenses 15 34 34 No 

Advertising 68 614 86 + 

Inventories 11 33 50 No 

Price strategy 19 57 47 No 

Diversification 21 107 174 - 

As a general interpretation of the table above it can be said that studies found 

mixed signals regarding the relationships variables had in the examined PD. 

To exemplify this interpretation, the first row with Growth (sales) reports that 

out of 77 studies considered, 825 reported a positive relationship with the 

performance variable and 134 reported a negative relationship. Overall the 

results were noted to be statistically significant. The authors also note that in 

case the variables are reported not to be significant caution in their use 

should be taken. Not significant variables are weak at best at trying to 
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estimate relationships and more importantly to drive conclusions out of them. 

Still they included these results to reflect the efforts that have been taken to 

understand these interactions and also to derive the assumed relationship 

signal.  

Similar results were found in the study by Peterson & Jeong (2010) as the 

authors found a positive and significant relationship from R&D expenditures 

and advertising towards companies‟ performance. Although their results do 

slightly differ as the advertising part was found to be significant which was not 

the case as in the study by Capon et al. (1990). 

Contrasting results were found by Goddard et al. (2005) as these authors 

argue that there is a negative relationship between the size and the 

profitability of manufacturing and services companies. Although they also 

claim there is a positive relationship between market share and profitability 

plus a negative relationship between the gearing ratio and profitability. These 

last two findings are aligned with the previous described from Capon et al. 

(1990). 

Now that supporting elements were depicted for the generalized performance 

determinants, is it important to take a look at the studies that have a closer 

relation to the RE industry. 

An initial example of an study that considers the electricity generation industry 

in developing countries comes from Jamasb et al. (2005). In this document 

authors take upon the determinants that are mostly examined and should be 

utilized to measure the performance of all the involved players. They take an 

complete perspective by including industry, macroeconomic, governmental 

and companies level determinants. Among the relevant firm level indicators 

the authors noted the following: sales level, industrial/commercial sales, 

maximum demand, total number of customers, network length, total costs, 

maintenance costs, labor costs, annual capacity expenditures, revenues from 
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electricity sales, net margin and corporate capita. Following the previous 

example, authors also noticed as the relevant macro level indicators the 

following: GDP per capita, electricity use per unit of GDP, country risk index, 

degree of economic freedom and literacy rates among others. In a subsection 

regarding the environmental impact they also consider relevant to measure 

the CO2 emissions generated and several pollution factors.  

Although the previous reference does signal the determinants to analyze, no 

information regarding the expected relationships is mentioned, therefore 

limiting the utility of their conceptualization. To complement this lack of 

relationships, a study by Aldemir (2011) was examined to derive them. 

Although the purpose of the study is to find the determinants of growth in RE 

companies, it can be argued that the examined determinants are likely to 

affect performance levels since as noted before, growth and companies 

performances hold a general positive relationship. In addition during this 

study it was noted that the research approach includes many of the 

previously mentioned firm characteristics noted to determine performance. 

On this behalf the author uses the following determinants to analyze their 

impact in growth: debt to assets ratio, age of the firm, intangible assets to 

total assets ratio, assets level, equity variation, capital expenditures to cash 

flows from operations, cash flows variations to assets level, profit margin, 

market diversification and the ordinary profits to assets level. The results 

found by the authors are summarized in Table 3 below: 

Table 3 Growth determinants in RE companies. Extracted from Aldemir (2011) 

Variable Relationship Significant 

Assets level - Yes 

Age of the firm + Yes 

Intangible assets + Yes 

Leverage - Yes 

Diversification + Yes 
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From these results it comes evident that the determinants‟ interactions in the 

RE industry do not reflect similarities to the generalized determinants 

explained by Capon et al. (1990). Although this is potentially due to the fact 

that these studies follow different approaches and therefore should not be 

directly compared. Also the sample of companies for the case of Aldemir 

(2011) are concentrated in the Spanish market compared to a global scope 

followed in Capon et al (1990). The main reason to include this reference is 

due to the limited sources regarding any determinants inspection in the RE 

industry and since these variables are also mentioned in previous 

determinants studies. Conclusions about the expected relationships should 

be taken with caution. 

Another related study that takes into account energy companies is the 

published by Lameira et al. (2012). In this document, large entities from 

developed countries in the EU were analyzed, therefore representing the 

variety element missing in the last example. Additionally, this research uses 

financial performance measurements as: ROA, ROE and Return on Capital 

Employed (RCE) plus the Profit Margin. This document distinguish itself from 

others in the way that size distinctions were applied through dummy 

variables. Following this trend, an additional division was used to contrast the 

different approaches followed by the firms analyzed. Among these groups 

distinctions were: if the company belongs to the electricity industry, if it 

belongs to the oil & gas industry and even if the company performs holding 

operations. By using a linear regression model the authors find that the size 

element does influence in a positive way the performance of energy 

companies, also that companies belonging to the electricity sector are 

negatively influenced in their performance as well as the companies that 

perform holding activities. Only the entities from the oil & gas industries 

receive a positive influence in their performance due to the category they 

belong to. 
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To analyze the impact of leverage in the performance of utility companies‟, 

two studies were examined. The first by Ovtchinnikov (2010) analyses the 

effects of changes in capital structure before and after a deregulation 

process. Among its findings the author argues that the overall effect of 

leverage in companies‟ performances is negative before and after the 

deregulation stage. Still he notices that this effect is significantly lower in the 

period after the deregulation process. Among the industries he analyzed are: 

entertainment, petroleum & natural gas, telecommunications, utilities and 

transportation. 

The second example comes in a publication by the Ontario Energy Board 

(OEB 2007), where it is noted that the allowed equity ratios might have a 

relative effect in the obtained performance levels (ROE) for regulated gas 

utilities in Canada. This is based in an extensive research in which several 

aspects are contrasted from Canada and the US in an attempt to identify the 

performance differences. The contrasting was derived from the assumption 

that both markets are similar in many aspects and still there were significant 

differences in the reported results by as much as 1.5 to 1.85% in ROE terms. 

According to their results, the allowed equity levels in Canada are lower than 

the equity levels in the US by at least 11% (35% in Canada while 46% in the 

US). This can potentially signal that the additional leverage taken by the US 

part is allowing them to outperform the Canadian counterpart by up to 200 

basis points. With these results in mind it can be argued that the leverage 

component can have also a positive effect in the performance of utilities as 

opposed to the negative effect found in previous studies. 

To examine the effect the asset size has in power plants, a study by Locatelli 

& Mancini (2011) was reviewed. According to the authors, most of the 

research efforts in power plants are focused in large projects examinations 

and his study tackles this issue by including small and medium sized 

specifications. By comparing his analysis with previous results and 
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contrasting them with the Internal Rate of Return (IRR) generated the authors 

claim that larger projects have a competitive edge against the smaller 

counterparts. They also argue that this is in part explained due to the 

efficiency levels achieved by larger operations although due to restrictions in 

design and locations having a smaller installation is sometimes the only 

alternative for some projects. This is something that applies as well to the RE 

industry as for the places with restricted electricity access it was mostly 

convenient to install small and medium scale projects rather than a utility 

scaled project. 

Although the examples from related industries are not that clear and 

abundant, the still serve the comparison purposes needed to derive this 

thesis‟ hypotheses. These along with the reasoning behind their 

establishment will be described in the next section. 

4. HYPOTHESES  

Prior to perform the examination of the PD for the RE industry it is useful to 

have some expectations regarding the possible outcomes. In this way, the 

hypotheses establishment should serve as a general outline since the 

supporting ideas for their construction were derived from previous studies. 

Once established, the hypotheses should be contrasted with the obtained 

results to review if these are aligned or not with the expectations. In case they 

are aligned, results will reinforce previous studies findings by adding an 

additional industry point of view. On the contrary if the results are not aligned 

with the hypotheses established it could potentially mean there is a change in 

relationships happening. Even more this could also signal that that this 

industry in particular behaves differently from the examples studied.  

Still, these hypotheses were set to provide the basic platform from which 

discussions and conclusions can be derived. By using the referenced studies 



77 

in the previous sections and taking into account the characteristics of the RE 

industry is that the following hypothesis were defined. 

H1: Both market and firm level determinants are significant in the RE industry. 

This hypothesis is supported from the findings by Hansen & Wernerfelt 

(1989), Eyraud et al. (2011), Henriques & Sadorsky (2008), Capon et al. 

(1990), Goddard et al. (2005), Jamasb et al. (2005), and Caloghirou et al. 

(2004) 

H2: The explanatory power (R2) is higher for the case of firm determinants 

when compared with the market determinants. The combined explanatory 

power of market and firm determinants is higher than each element alone. 

This hypothesis is well supported by the findings from Hansen & Wernerfelt 

(1989) and Caloghirou et al. (2004). 

H3: The relationships observed between determinants and performance 

measures are the same as the observed in previous studies shown in table 4. 

Table 4 Relationships observed in previous studies 

Macro level Firm level 

CPI - Growth (Sales, EBIT) + 

Oil Prices - Liquidity (positive Cashflows) + 

Interest Rates - Firm size (assets) + 

Economic growth (GDP) + R&D + 

Population + Leverage Ratios (D/E, D/A)- 

CO2 Emissions - Capital Investments + 

Health Expenditure -  

To build this hypothesis the studies by Jamasb et al. (2005), Lameira et al. 

(2012), Ovtchinnikov (2010), Locatelli & Mancini (2011), Aldemir (2011), 

Capon et al. (1990) and Blacconiere et al. (2000) were consulted to derive the 

relationships expected in this thesis‟ results. The CPI, Oil prices and Interest 
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Rates reflect a negative relationship with the performance variables given that 

they impact the costs of the manufacturing and power generation processes. 

In an opposite way the economic growth and population should reflect a 

growing demand and industries development reinforcing the performances 

reported by companies. The CO2 emissions should impact negatively 

performances as noted in previous studies. Major justification for this would 

be that markets punish companies that contribute to the increase of this 

element. In a similar way and due to the interactions noted in the literature 

review, an increase in health expenditure should reflect the not so optimal 

health conditions in the locations analyzed therefore signaling a need for 

better developments and performances. 

From the company side, all the elements with the exception of the leverage 

concept are noted to impact positively companies‟ performance. This is solely 

based in previous studies results. 

Now that the hypotheses were established it is time to present the data 

section where the sampling and gathering processes will be explained. 

5. DATA 

Prior to testing for the PD in the RE industry it was needed to specify what 

type and amount of data was needed to derive results and reflect them with 

the established hypotheses. In this way the first element defined was to use 

public companies information as they comply with stock markets regulations 

and report financial statements regularly. The actual amount and the 

characteristics of the firms selected was not so evident and therefore this was 

solved by using green indices. These indices are noted to include companies 

that produce, operate or directly support RE. The general characteristics 

explained by their factsheets are the following: 

 The company must perform operations or support the RE industry  
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 It must possess a relative size that represent a large market 

capitalization when compared with its peers   

 They must perform or follow global operations 

 A large proportion of their revenues must come from the RE industry 

 Should not be bankrupt and actively trading 

The additional details of these indices can be consulted from WilderShares 

(2013) Ardour Global (2013), IWR (2013) and Bakers Investment Group 

(2013). 

While inspecting these indices it was noted that there were some differences 

in companies‟ approach and description. Also differences were found due to 

the years these indices were created. At this point there was no proposed 

time interval to analyze, still given the indices antecedents it was expected 

not to be before 2000 and up to 2013.  

In addition it was deemed as needed to include market and macroeconomic 

information since previous studies largely supported their usage. In this case 

no special assumptions were taken as the variables to be tested were 

previously defined in the hypothesis section. Still there were some limitations 

regarding the comparability of the market information and this will be shown in 

the next subsection. 

5.1 Data Screening 

Continuing with the initial screening of information, it was found that for the 

market and macroeconomic data multiple sources reported similar figures 

overall. Among these it was found that the International Monetary Fund (IMF), 

World Bank, the European Central Bank (ECB), the EIA and the local 

governments provided the more reliable and consistent figures. In addition a 

document by British Petroleum (BP 2013) complemented the missing data 

regarding the international oil prices trajectory. No relevant limitations in terms 



80 

of available data were found in this group, although the assumed period 

analyzed was becoming narrower as prior to 2000 information started to be 

less consistent. 

On the other hand, once the initial screening was performed for the 

companies it was noted that some databases lacked financial information and 

some even reported only in local currencies. This by itself would represent an 

additional challenge out of the scope of this thesis. Therefore the only 

available source that complied both in availability and consistency was 

Factset. This platform might not be familiar to some and therefore it should be 

mentioned that it is the main competitor of another information provider 

known as Bloomberg. According to their highlights, their historical database 

starts roughly at the 1980s and its continuously updated. Limitations on their 

information comes in subjects regarding Mergers and Acquisitions, also they 

have a minimum company size (in revenues terms) to be included in their 

forecasts and expectations. In terms of market share they reach over 2392 

clients and serve up to 49500 users. 

Given the qualifications of the mentioned sources there was no need to 

search for more alternatives. Now it is time to move into the sampling 

process. 

5.2 Sample Size 

As mentioned, the starting point of the companies selection was based in the 

review of green indices. From this, a new group was formed that included 111 

public trading companies. Given the relatively recent inclusion of the RE 

industry in the stock markets, it was opted to use a time period going from 

2001 to 2012.  
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Due to this decision, the initial sample was reduced to 108 cases due to the 

exclusion of the companies bankrupted or acquired. Figure 16 below 

illustrates the regional distribution of these companies. 

 

Figure 16 Regional Distribution 

Another relevant aspect of this sample is the nature of the operations 

performed by these companies. As it was noted before not all of them were 

expected to generate electricity but still have a relevant role since they 

provide the major components to produce it. Examples of this come from 

Vestas and Suzlon as they are noticed to be leading turbine providers in the 

world. Figure 17 illustrates these operations‟ segmentation. 

 

Figure 17 Companies’ segmentation due to their operations. 
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Surprisingly it was noted that the companies‟ selection is slightly dominated 

by the supportive purposes rather than being concentrated in power 

generation activities. Making a per group analysis was considered although 

this idea was later dropped given the missing values, outliers and the further 

reduction of the sample size. 

Since the final sample and period to analyze was define it was decided to 

continue with the data collection process defined in the next subsection. 

5.3 Data Collection 

Overall the data collection process imposed no significant challenge more 

than availability of the databases used and the review of the information 

gathered. It was on this behalf that all the information was requested in terms 

of US Dollars, and for completed fiscal years.  

An initial database draft was built in Excel and from there the needed outliers 

cleanings and transformations to set all units in comparable scales (decimals 

instead of percentages) were performed. After completing the initial draft it 

was evident that the information had a panel data structure and was 

unbalanced since some companies started trading in different years. A proper 

definition of this structure will follow and Figure 18 illustrates the structure 

below. 

As noted by Brooks (2008) the usage of panel data arises when datasets 

comprise of both time series and cross sectional elements. This structure is 

also known as longitudinal data. The most important advantages of using this 

structure as compared with their separated components or even by pooling a 

regression with stacked variables in a matrix (and by quoting the author) are: 

 

1. It is possible to address “a broader range of issues and tackle more 

complex problems”. 
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2. It allows to “examine how variables or the relationship between them 

change dynamically (over time)”. It also mitigates multicollinearity 

issues that might arise. 

3. Finally it is also possible to “remove the impact of certain forms of 

omitted variables bias in regression results”. 

 

Figure 18 Panel data example 

After the data was structure into a panel, variables transformation was used 

to build the actual elements tested in the analysis section. This will be 

explained in more detail in the next section. 

5.4 Variables 

The selected variables in the data gathering process were not precisely ready 

to be used in the analysis. On this behalf they were transformed to take into 

account the size factor of companies and also to reflect the time varying effect 

of some investment decisions.  

Table 5 below reflects the transformations made along with the main concept 

to tackle from the elements described in the hypotheses section. 

 

Company Year DV1 DV2 IV1 IV2 …. IVx 

1 2000 - - - - - - 

1 2001 - - - - - - 

1 2002 - - - - - - 

1 …
 

- - - - - - 

1 200X - - - - - - 

2 2000 - - - - - - 

2 2001 - - - - - - 

2 2002 - - - - - - 

2 …
 

- - - - - - 

2 200X - - - - - - 

…
 

…
 

- - - - - - 

N 200X - - - - - - 
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Table 5 Variables transformation and hypotheses reflection. 

Original variable Transformed variable Hypothesis variable 

Sales 
         

                 

        

 
Growth (Sales) 

EBIT 
        

               

       

 
Growth (EBIT) 

Cash Flows from operations 
            

       

               

 
Liquidity (Cash flows) 

Net Cash flows 
              

         

               

 
Liquidity (Net cashflows) 

Total Assets                         Firm size (assets) 

R&D investments 
        

   

               

 
R&D 

Debt to Equity Ratio 
     

                     

   
 

Leverage (D/E) 

Debt to Assets Ratio 
     

                     

   
 

Leverage (D/A) 

Capital Expenditures 
          

      

               

 
Capital Investments 

Net Investments as:  

CAPEX - Depreciations 
               

                
               

 
Capital Investments 

Countries‟ CPI 
        

             

      

 
CPI 

International Oil Prices 
             

                       

           

 
Oil Prices 

Countries‟ Interest Rates                                Interest Rates 

Countries‟ GDP per capita 
          

                 

        

 
Economic growth 

Countries‟ population 
        

             

      

 
Population 

Countries‟ CO2 emissions 
        

             

      

 
CO2 emissions 

Countries‟ Health expenditures 
            

                     

          

 
Health Expenditure 

ROA 
     

   

   
 

Explained variable 

ROE 
     

   

   
 

Explained variable 

Market Returns 
          

                             

              

 
Explained variable 

Now that the variables have been defined is time to proceed with the initial 

steps of the analysis. First the descriptive statistics will be shown to derive the 

general characteristics of the gathered data, then the pairwise correlation 

analysis will be reported. After these steps the actual testing of the PD will be 

realized to then report the results obtained. 
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5.5 Variables’ Descriptive Statistics 

The descriptive statistics should give the initial expectations regarding the 

levels, ranges and overall observed values. Tables 6, 7 and 8 below report 

the descriptive statistics obtained using STATA as the processing software. 

 

Table 6 Descriptive statistics for performance variables 

Variable Obs Mean Std. Dev. Min Max 

ROA 900 -.0016765 .1266242 -.5222515 .2635690 
ROE 894 .0055081 .2782153 -1.2285590 .6630508 
Returns 724 .0788192 .6453646 -.8187783 2.4226890 
 

Table 7 Descriptive statistics for market level determinants 

Variable Obs Mean Std. Dev. Min Max 

C_IntRate 1232 -.0025087 .0098686 -.0296250 .0184917 
G_GDPPC 1232 .0515129 .0379743 -.0314523 .1570508 
G_POP 1232 .0068361 .0036841 -.0017262 .0161987 
G_OilPrice 1232 .1296526 .2020611 -.3784489 .3777993 
G_CO2 1232 .0164181 .0462580 -.0699225 .1721660 
G_HealtEx 1135 .1069534 .0751024 -.0307601 .3679382 
G_CPI 1232 .0235732 .0144445 -.0076595 .0614552 
 

Table 8 Descriptive statistics for firm level determinants 

Variable Obs Mean Std. Dev. Min Max 

LogAssets 959 2.6801500 .6831483 .9664400 4.1485890 
D_A 959 .2689684 .1909762 0 .7021097 
D_E 930 .8497539 .9373250 0 4.8486390 
S_CAPEX 875 .1379149 .1755638 .0026614 1.1780630 
SC_NetInvest 870 .1001974 .1747226 -.0513962 1.1174660 
SC_CashFO 870 .0202949 .1608499 -.7704734 .4395384 
SC_NetCashF 870 .0594490 .1868912 -.2606810 1.1500600 
SC_RD 626 .0357741 .0684575 0 .4270548 
GSales 863 .5169200 .9638627 -.5511857 6.2334410 
GEBIT 886 .0966358 2.1836320 -11.5825300 11.5716900 

 

The first noticed element was the difference in the number of observations 

between the three groups. On this behalf it should be clarified that the 

information was not modified in any other way than the mentioned before. In 

addition it was noted that once the outliers removal was performed the 
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amount of observations from companies was reduced. On the other hand the 

market level information was not severely affected due to this process. 

More importantly are the initial average impressions drawn from the 

performance measures. Overall the observed ROA reflects a negative 

performance level of companies at -0.1676%. ROE on average shows a 

positive performance at (0.55%). In a broader perspective both figures can 

easily change the reported sign as they were observed to be close to zero. 

On the other hand Returns reported on average a positive 7.8% which signals 

that markets measure performance in a different way. One of the 

assumptions behind this can be linked to the expectations this industry has 

generated and the future outcomes that are still to be reported. 

Almost all the market level determinants reported a growing trend with the 

exception of the interest rates which signaled a decreasing pattern on 

average. G_OilPrice (12.96%), G_HealtEx (10.69%) and G_GDPPC (5.15%) 

were the largest growers and C_IntRate had the smallest change at -0.25%. 

In a similar way all the firm level determinants reported positive figures, which 

is something expected for companies that perform recurring operations and 

do not face default risks. An interesting point to notice was the results from 

the leverage variables (D_E and D_A). In this way, the assets financed with 

debt are on average at a 26% level which was not expected since this 

industry traditionally relies in debt to finance a bit proportion on their 

infrastructure. Although this situation is nullified when companies generate 

enough resources to finance their investments which could be the case.  

Once the D_E was observed, another unexpected result was found since this 

means that on average RE companies‟ debt represent 85% of their equity. 

Again, this result reinforces the observed from the D_A ratio and signals that 

companies are funding their financial needs more with equity than with debt. 
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Another element that comes into relevance is the cash flows generation from 

operations and the net cash flows. On this behalf it was noticed that just from 

the operations companies do generate positive cash flows but these figures 

increase when the net cash flows are observed. This without a doubt means 

companies are obtaining benefits from the cash flows from investing and 

financing activities therefore increasing the net cash flows results. 

Finally it was important to review the growth trends and in this way it was 

found that sales growth were on average at a 51.6% level while the EBIT 

growth figured reported a 9.6% growth rate. Arguably these levels are likely to 

be influenced by the costs structure and the financial obligations but no 

further conclusions can be drawn from this since this topic is outside the 

scope of this thesis. 

5.5.1 Correlation Analysis 

Continuing with the analysis of our data, tables 9 and 10 report the pairwise 

correlations for the market and firm level groups. The numbers reflecting the 

overall group‟s interactions are reported in Appendix 1. 

Table 9 Pairwise correlations for the market level determinants 

 C_IntRate G_GDPPC G_POP G_OilPrice G_CO2 G_HealtEx G_CPI 

C_IntRate 1.0000       

G_GDPPC 0.3137* 1.0000      

G_POP -0.1195* -0.1976* 1.0000     

G_OilPrice 0.3821* 0.3333* -0.1283* 1.0000    

G_CO2 0.2495* 0.6863* -0.1120* 0.1958* 1.0000   

G_HealtEx 0.0150 0.4088* -0.1187* 0.2297* 0.3163* 1.0000  

G_CPI 0.2223* 0.2238* 0.0997* 0.4303* 0.0784* 0.2905* 1.0000 

* Significant at 95% 

An initial inspection to the market level group reveals that some strong 

correlations were found. For the purposes of this thesis only those cases with 

levels above 0.65 will be considered as problematic and therefore should be 

removed or adjusted. In case this is not performed, there is a risk of falling 
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into a multicollinearity effect and producing wrong results. In this group the 

only case detected was between the G_CO2 and the G_GDPPC variables. 

Table 10 Pairwise correlations for the firm level determinants 

 LogAssets D_A D_E S_CAPEX SC_NetInvest SC_CashFO SC_NetCashF 

LogAssets 1.0000       

D_A 0.2618* 1.0000      

D_E 0.2460* 0.8187* 1.0000     

S_CAPEX -0.1067* 0.0388 0.0296 1.0000    

SC_NetInvest -0.1031* 0.0345 0.0224 0.9930* 1.0000   

SC_CashFO 0.2401* -0.0272 -0.0170 -0.1084* -0.1216* 1.0000  

SC_NetCashF -0.1798* -0.1396* -0.1504* 0.2641* 0.2488* 0.1178* 1.0000 

SC_RD -0.3163* -0.3283* -0.2340* -0.0415 -0.0426 -0.3058* 0.0299 

GSales -0.1303* 0.0079 -0.0372 0.3786* 0.3613* -0.1212* 0.3014* 

GEBIT -0.0381 -0.0704* -0.0567 0.0880* 0.0933* 0.0234 0.0515 

 

 SC_RD GSales GEBIT 

SC_RD 1.0000   

GSales 0.0383 1.0000  

GEBIT 0.0350 0.0856* 1.0000 

* Significant at 95% 

Once the firm level determinants were analyzed, strong correlations were 

found between the D_E and D_A and also between SC_NetInvest and 

S_CAPEX. Both cases were expected since in the first the ratios use the 

same leverage variable (debt) and in the second SC_NetInvest is derived 

from S_CAPEX. Their inclusion was meant to compare which element 

represented a better determinant in the regression stage in terms of R2. 

Besides these groups‟ comparison, it should be mentioned that no strong 

correlations were found from in the undivided set. In addition it should be 

remarked that all the collinearity cases will be dealt before performing the 

regression analysis described in the next section. 

6. METHODOLOGY 

For the purposes of testing the hypotheses established it is needed to use an 

appropriate analysis method that is both robust and accurate. It should as 

well represent the phenomena derived from the variables interactions and 
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given the examples available this was not an easy task. Fortunately by 

looking at previous research examples this task became much clearer.  

6.1 Background 

By taking a look at Caloghirou et al. (2004), Peterson & Jeong (2010) and 

Capon et al. (1990) it was fairly evident that a regression model will fit the 

needs of this thesis. Still, there were some additional alternatives that 

although more robust in specification did not provide significant additional 

explanations to the phenomena investigated compared to the simple models. 

Based on this it was opted to examine the alternatives regarding linear 

regression models to review their specifications and select the method that 

best covered this thesis‟ needs. 

6.2 Models available 

Following the examples by Lameira et al. (2012), Eyraud et al. (2011) and 

Abbas et al. (2013) one of the first steps prior to select the model is to confirm 

the structure of the data. Since it was already mentioned that this thesis has 

an unbalanced panel form this step was covered. The next step is to confirm 

what type of interactions are expected to find among the variables since 

some models can control this. On this behalf there are mainly two alternatives 

known as the Fixed Effects (FE) and the Random Effects (RE) models.  

Starring with the FE model, it distinguishes itself by providing a mechanism to 

investigate the impact of variables that vary over time. In a more technical 

way and by quoting Aldemir (2011), this model allows to control for any 

“unobserved heterogeneity that is constant across time” and it “removes the 

effect of “time invariant characteristics from the predictor variables therefore 

assessing the predictors net effect”. In simple terms the model is used when 

controlling for omitted variables is wanted as long as they differ between 

cases but are constant over time. This method is equivalent to generating 
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dummy variables for all the entities and adding them into a standard linear 

regression in which it‟s possible to control for each cases effects. (Princeton 

University 2013) 

 

In contrast and stated by Gicamo (2012), in the RE model the cross section 

units will have a random intercept instead of a having a fixed intercept. Again 

by using a well prepared guide by the Data and Statistical Services from the 

Princeton University (2013), and by trying to simplify this model 

characteristics, if there is reason to believe that some omitted variables may 

be constant over time but vary between the analyzed cases or the inverse 

case with variations over time then both these elements will be included by 

using a RE model.  

 

Even if in doubt about which elements exist or not in the study, by performing 

a Hausman Test this will become clearer. In this test, the null hypothesis 

states that the coefficients estimated by the RE estimator and the FE 

estimator are the same. If the test results are insignificant (Prob > chi2 larger 

than .05) RE should be used. Otherwise, if the test results are significant, FE 

should be used. 

 

The results of the Hausman test are included in the Appendices 2, 3 and 4. In 

all cases the null hypothesis was significant therefore supporting the use of 

the FE model. 

6.3 Selected model 

Continuing with the development of the FE model, a generalized equation 

was formulated to represent the interaction between the PD. 

        ∑  

 

   

   
      

           



91 

where     represents the performance element used (ROA, ROE or Returns) 

of an entity   at time  , with  = 1,…,N;  = 1,…, T;   is a constant term.    
 s are 

the k number of explanatory variables (both market and firm level 

determinants) and     is the disturbance with    the unobserved company 

specific effect and     the idiosyncratic error. 

 

The same generalized model was used to perform the sub sample 

regressions according to market and firm determinants. 

 

7. RESULTS 

As a summary of the specifications of this thesis, a total of 108 companies 

were regressed in a time period of 11 years going from 2001-2012. A panel 

data structure was built and a FE model was used with a robust specification 

in STATA. This model was selected according to the results from the 

Hausman Test as a Prob>Chi2 was lower than 0.05 in all cases which is 

supported by the document from the Princeton University (2013). 

Variables transformations were performed to allow a better interaction and 

representation of the model. These transformations were observed also in 

previous studies and are meant to account for the lagged effects of decisions 

that are not reflected immediately in financial statements.  

 

This is deemed as relevant as it was noticed during the literature review that 

the improvements from infrastructure investments take a time. In the case of 

the RE industry this was observed to take at least 2 years and going up to 5 

years. (Skytte et al. 2003) Derived from this it is expected that fully operating 

companies do not reflect profit until these initial stages are covered. 
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7.1 Market level determinants 

The previously mentioned high level correlations were tackled prior to the 

regression‟s testing. To recall the issue it should be mentioned that the 

variable G_GDPPC was used over G_CO2 as it reported a higher 

explanatory power (R2). Tables 11, 12 and 13 present the results obtained for 

the market level determinants. 

Table 11 Regression results with the market level determinants for ROA 

 

Fixed-effects (within) regression Number of obs. =      650 

Group variable: company Number of groups =        107 
  

R-sq: within     = 0.0402 Obs. Per group: min =          1 

R-sq: between = 0.0275 Obs. Per group: avg. =       6.1 

R-sq: overall    = 0.0405 Obs. Per group: max =        11 
  

 F(6,537) =     3.75 

Corr (u_i, Xb)   = -0.0348 Prob > F = 0.0012 
 

ROA Coef. Std. Err. t P > | t | 95% Conf. Interval 

C_IntRate .4354093 .5748381 0.76 0.449 -.6937976 1.564616 

G_GDPPC .31639 .2921496 1.08 0.279 -.2575061 .8902861 

G_POP -.8887512 3.540754 -0.25 0.802 -7.844178 6.066676 

G_OilPrice .0751316 .0355027 2.12 0.035 .0053904 .1448728 

G_HealtEx -.0127211 .0805548 -0.16 0.875 -.1709623 .1455201 

G_CPI -1.569401 .433221 -3.62 0.000 -2.420417 -.7183852 

_cons .0120133 .0302194 0.40 0.691 -.0473494 .071376 

sigma_u .10383084      

sigma_e .10618549      

rho .48878968 (fraction of variance due to u_i) 

F test that all u_i = 0 F(106,537) = 3.80 Prob > F = 0.0000 

 

Moving into the analysis of the PD for ROA, the errors analyzed in the model 

were correlated by 3.48% which are much lower (absolute terms) than the 

observed for the complete group. The Prob > F was reported as 0.0012, 

which is not the same zero level reported in the other regressions but still 

inside the margin to confirm a well-defined model. The reported (R2) level was 

0.0402 which is much lower again than the reported for the complete group. A 
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distinction in this regression was the number of groups since these were 

increased due to non-missing values in the PD. 

The PD for ROA found to be significant were G_OilPrice(+) and G_CPI (-). 

This was surprising given that the previous regressions reported G_OilPrice 

with a negative sign. Contrasting with the hypotheses it can be said that given 

the lower R2 levels reported the firm determinants will have a higher 

explanatory power. This is based in the fact that the combined power was up 

to 0.3352 and by only examining the reported from the market determinants 

at 0.0402 there is a big gap which is likely to belong to the firm side. 

Therefore for now conditionally supporting H2. This point will be reflected 

once the next subsection‟s results are available. 

Table 12 Regression results with the market level determinants for ROE 

Fixed-effects (within) regression Number of obs. =      645 

Group variable: company Number of groups =        107 
  

R-sq: within     = 0.0486 Obs. Per group: min =          1 

R-sq: between = 0.0320 Obs. Per group: avg. =       6.0 

R-sq: overall    = 0.0012 Obs. Per group: max =        11 
  

 F(6,532) =     4.53 

Corr (u_i, Xb)   = -0.3061 Prob > F = 0.0002 
 

ROE Coef. Std. Err. t P > | t | 95% Conf. Interval 

C_IntRate 1.111759 1.312778 0.85 0.397 -1.467106 3.690623 

G_GDPPC .6551615 .6742635 0.97 0.332 -.6693841 1.979707 

G_POP 15.09221 8.1857 1.84 0.066 -.9880507 31.17247 

G_OilPrice .1987563 .0822578 2.42 0.016 .0371664 .3603462 

G_HealtEx -.2710493 .186854 -1.45 0.147 -.6381114 .0960128 

G_CPI -3.279167 1.011473 -3.24 0.001 -5.266139 -1.292195 

_cons -.059999 .0698245 -0.86 0.391 -.1971646 .0771666 

sigma_u .2254798      

sigma_e .24520614      

rho .45816371 (fraction of variance due to u_i) 

F test that all u_i = 0 F(106,532) = 3.13 Prob > F = 0.0000 

 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in G_OilPrice will increase ROA by 
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7.5%. The observed range for G_OilPrice was -37.84% to 37.77% therefore 

this situation is possible to happen. Continuing, a 1 unit increase in G_CPI 

will reduce ROA by 156%, which is slightly above the observed for the 

complete group. It should be noted that the descriptive statistics reported 

G_CPI on a range of -0.7% to 6.1% during the 11 years sample. In this case 

the change level reported for G_CPI signals that is unlikely to observe a 

100% change in the future. 

Table 13 Regression results with the market level determinants for Returns 

Fixed-effects (within) regression Number of obs. =      645 

Group variable: company Number of groups =        107 
  

R-sq: within     = 0.1665 Obs. Per group: min =          1 

R-sq: between = 0.0013 Obs. Per group: avg. =       5.2 

R-sq: overall    = 0.0633 Obs. Per group: max =        11 
  

 F(6,417) =     13.88 

Corr (u_i, Xb)   = -0.4529 Prob > F = 0.0000 
 

Returns Coef. Std. Err. t P > | t | 95% Conf. Interval 

C_IntRate 9.565026 3.384134 2.83 0.005 2.912938 16.21711 

G_GDPPC 7.569259 1.64915 4.59 0.000 4.327576 10.81094 

G_POP 52.50716 20.56562 2.55 0.011 12.08196 92.93237 

G_OilPrice -.1149817 .2074352 -0.55 0.580 -.5227307 .2927674 

G_HealtEx .7801779 .4640489 1.68 0.093 -.1319886 1.692344 

G_CPI -15.69687 2.724091 -5.76 0.000 -21.05153 -10.34221 

_cons -.3318249 .1703262 -1.95 0.052 -.6666299 .0029801 

sigma_u .45716566      

sigma_e .54372541      

rho .41415933 (fraction of variance due to u_i) 

F test that all u_i = 0 F(100,417) = 1.34 Prob > F = 0.0253 

 

Now for the analysis of the PD for ROE, the errors analyzed in the model 

were correlated by -30.61% which are similar (absolute terms) than the 

observed for the complete group. The Prob > F was reported as 0.0002, 

which is not the same zero level reported in the other regressions but still 

inside the margin to confirm a well-defined model. The reported (R2) level was 

0.0486 which is much lower again than the reported for the complete group 
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but similar to the found in the market level for ROA. The number of groups for 

this regression was the same as the observed in ROA. 

The PD for ROE found to be significant were G_OilPrice(+) and G_CPI (-) 

which are the same as the observed in ROA. Contrasting with the hypotheses 

it can be said that given the lower R2 levels reported the firm determinants will 

have a higher explanatory power. This is based in the fact that the combined 

power was up to 0.3530 and by only examining the reported from the market 

determinants at 0.0486 there is a big gap which is likely to belong to the firm 

side. Therefore for now conditionally supporting H2. This point will be 

reflected once the next subsection‟s results are available. 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in G_OilPrice will increase ROE by 

19.87%. The observed range for G_OilPrice was -37.84% to 37.77% 

therefore this situation is possible to happen. Continuing, a 1 unit increase in 

G_CPI will reduce ROE by 327%, which is above the observed for the 

complete group. It should be noted that the descriptive statistics reported 

G_CPI on a range of -0.7% to 6.1% during the 11 years sample. In this case 

the change level reported for G_CPI signals again that is unlikely to observe 

a 100% increase. 

Finally for the analysis of the PD for Returns, the errors analyzed in the model 

were correlated by -45.29% which are similar (absolute terms) than the 

observed for the complete group. The Prob > F was reported as zero, 

confirming a well-defined model. The reported (R2) level was 0.1665 which is 

much lower again than the reported for the complete group but now much 

higher than the observed in the market level for ROA and ROE. The number 

of groups for this regression was the same as the observed in ROA and ROE. 

The PD for Returns found to be significant were C_IntRate(+), G_GDPPC(+), 

G_POP(+) and G_CPI (-). In this case the removal of G_OilPrice was noted 
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while other determinants were added. Contrasting with the hypotheses it can 

be said that given the R2 levels reported it is unclear if the firm determinants 

will have a higher explanatory power. This is based in the fact that the 

combined power was up to 0.3124 and by only examining the reported from 

the market determinants at 0.1665 which is slightly above the middle point. 

No further mentioning to H2 will be stated until the next subsection‟s results 

are available. 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in C_IntRate will increase Returns by 

956%. The observed range for this variable was -2.96% to 1.8% signaling 

that a 100% increase is not probable.  

Next, a 1 unit increase in G_GDPPC will increase Returns by 756% yet the 

observed range for this determinant was -3.14% to 15.7% therefore this 

increase is unlikely to happen. A new element found was G_POP and in this 

case a 1 unit increase in this determinant will increase Returns by 5250%. 

The observed range for G_POP was -0.1726 to 1.6% therefore a 1 unit 

increase is highly unlikely.  

Finally, a 1 unit increase in G_CPI will reduce Returns by 1569%, which is 

above the observed for the complete group. It should be noted that the 

descriptive statistics reported G_CPI on a range of -0.7% to 6.1% during the 

11 years sample. In this case the range reported for G_CPI signals again that 

is unlikely to observe a 100% increase. 

To conclude this section it can be said that overall the explanatory powers of 

the regressions for ROA and ROE were much lower than the observed from 

the complete group. This assumes that a big portion of this power will come 

from the firm level determinants therefore supporting previous studies 

findings. Another interesting result was how responsive the Returns 

regression was to the determinants, being in some cases higher than what 
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was observed in the complete group. Finally there were mixed signals 

regarding the relationships of G_OilPrice as these were reported as positive 

in the market determinants regression although were expected negative as 

the reported in previous studies. 

Now that the market elements were described it is time to perform the same 

exercise with the firm level determinants. 

7.2 Firm level determinants 

The same caution regarding the high correlations found was taken in this 

section. To clarify the situation, it should be remarked that the variable D_A 

was used over D_E and SC_NetInvest was used over S_CAPEX as they 

reported a higher explanatory power. Once that clarification was made, 

Tables 14, 15 and 16 present the results obtained for the firm level 

determinants. 

Starting the analysis of the PD for ROA, the errors reported in the model were 

correlated by -31.08% which are slightly lower (absolute terms) than the 

observed for the complete group. The Prob > F was reported as zero 

confirming a well-defined model. The reported (R2) level was 0.3057 which is 

similar to the reported for the complete group. A reduction in the number of 

groups was noticed due to missing values in the PD. 

The PD for ROA found to be significant were D_A(-), SC_NetInvest(+), 

SC_CashFO(+), GSales(+) and GEBIT(+) The relationships observed 

followed the same reported in previous studies and from the previous group 

regression. Contrasting with the hypotheses it can be said that H2 is 

supported now that the R2 levels reported for the firm determinants are higher 

than the market level determinants. This will be reflected again with the 

additional performance measures. 
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In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in D_A will reduce ROA by 31.61%. 

The observed range for this variable was 0 to 70.21% signaling that a 100% 

increase is possible.  

Next, a 1 unit increase in SC_NetInvest will increase ROA by 8.5% yet the 

observed range for this determinant was -0.05 to 1.11 therefore this increase 

is highly possible. Next comes SC_CashFO where a 1 unit increase will 

increase ROA by 11.5%.  

The observed range of this variable was -0.77 to 0.43 therefore a 1 unit 

increase is possible. Finally in terms of the revenues related variables it was 

found that a 1 unit increase in GSales and GEBIT will result in an increase in 

ROA of 2.3% and 0.9%. The ranges of this variables were -55% to 632% in 

the case of GSales and -1158% to 1157% for GEBIT therefore a 1 unit 

increase is very possible for both cases  

The coefficients reported for the PD were similar to the observed in the 

complete group with the exception of SC_NetInvest which was higher in the 

complete group. 

Continuing with the PD for ROE, the errors reported in the model were 

correlated by -28.92% which are slightly lower (absolute terms) than the 

observed for the complete group. The Prob > F was reported as zero 

confirming a well-defined model. The reported (R2) level was 0.3009 which is 

similar to the reported for the complete group. A reduction in the number of 

groups was noticed due to missing values in the PD. 

The PD for ROE found to be significant were D_A(-), SC_NetInvest(+), 

SC_CashFO(+), GSales(+) and GEBIT(+) The relationships observed 

followed the same reported in previous studies and from the previous group 

regression. Contrasting with the hypotheses it can be said that H2 is 

supported now that the R2 levels reported for the firm determinants are higher 
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than the market level determinants. This is the second regression that 

confirms this result. 

Table 14 Regression results with the firm level determinants for ROA 

Fixed-effects (within) regression Number of obs. =      471 

Group variable: company Number of groups =        97 
  

R-sq: within     = 0.3057 Obs. Per group: min =          1 

R-sq: between = 0.0001 Obs. Per group: avg. =       4.9 

R-sq: overall    = 0.1148 Obs. Per group: max =        12 
  

 F(8,366) =     20.14 

Corr (u_i, Xb)   = -0.3108 Prob > F = 0.0000 
 

ROA Coef. Std. Err. t P > | t | 95% Conf. Interval 

LogAssets .0063549 .0139519 0.46 0.649 -.021081 .0337908 

D_A -.316174 .0447273 -7.07 0.000 -.4041286 -.2282193 

SC_NetInvest .0855634 .0385995 2.22 0.027 .0096587 .1614681 

SC_CashFO .1153251 .0377624 3.05 0.002 .0410666 .1895836 

SC_NetCashF .0615552 .0337849 1.82 0.069 -.0048818 .1279921 

SC_RD .0238477 .1909392 0.12 0.901 -.3516279 .3993233 

GSales .0232819 .0072859 3.20 0.002 .0089543 .0376094 

GEBIT .0091526 .002042 4.48 0.000 .005137 .0131681 

_cons .0435515 .043463 1.00 0.317 -.041917 .12902 

sigma_u .10919269      

sigma_e .08252082      

rho .63648194 (fraction of variance due to u_i) 

F test that all u_i = 0 F(96,366) = 2.78 Prob > F = 0.0000 

 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in D_A will reduce ROE by 63.23%. 

The observed range for this variable was 0 to 70.21% signaling that a 100% 

increase is possible.  

Next, a 1 unit increase in SC_NetInvest will increase ROE by 23.45% yet the 

observed range for this determinant was -0.05 to 1.11 therefore this increase 

is also possible. Next comes SC_CashFO where a 1 unit increase will 

increase ROE by 28.77%. The observed range of this variable was -0.77 to 

0.43 therefore a 1 unit increase is even more possible.  
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Finally in terms of the revenues related variables it was found that a 1 unit 

increase in GSales and GEBIT will result in an increase in ROE of 6.7% and 

2.2%. The ranges of this variables were -55% to 632% in the case of GSales 

and -1158% to 1157% for GEBIT therefore a 1 unit increase is very possible 

for both cases  In this case the coefficients were similar to the observed in the 

complete group with again only SC_NetInvest slightly higher in the complete 

group. 

Table 15 Regression results with the firm level determinants for ROE 

Fixed-effects (within) regression Number of obs. =      465 

Group variable: company Number of groups =        97 
  

R-sq: within     = 0.3009 Obs. Per group: min =          1 

R-sq: between = 0.0134 Obs. Per group: avg. =       4.8 

R-sq: overall    = 0.1352 Obs. Per group: max =        12 
  

 F(8,360) =     19.36 

Corr (u_i, Xb)   = -0.2892 Prob > F = 0.0000 
 

ROE Coef. Std. Err. t P > | t | 95% Conf. Interval 

LogAssets -.0071129 .0335609 -0.21 0.832 -.073113 .0588871 

D_A -.6323394 .1057398 -5.98 0.000 -.8402847 -.4243941 

SC_NetInvest .234509 .08973 2.61 0.009 .0580483 .4109698 

SC_CashFO .287715 .0912993 3.15 0.002 .1081681 .4672619 

SC_NetCashF .0455488 .0796072 0.57 0.568 -.1110048 .2021024 

SC_RD -.0406558 .4301336 -0.09 0.925 -.886546 .8052344 

GSales .067738 .0169693 3.99 0.000 .0343665 .1011094 

GEBIT .0224845 .0048032 4.68 0.000 .0130387 .0319303 

_cons .1336823 .1030672 1.30 0.195 -.0690071 .3363718 

sigma_u .21059443      

sigma_e .18866169      

rho .55476873 (fraction of variance due to u_i) 

F test that all u_i = 0 F(96,360) = 2.31 Prob > F = 0.0000 

 

The last regression analyzed had Returns as the performance element. In 

this case the errors analyzed in the model were correlated up to -65.71% 

which are higher (absolute terms) than the reported for ROA and ROE.  
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The Prob > F was reported again as zero, which again confirms a well-

defined model. The reported (R2) level was 0.1550 which is lower than the 

reported for ROA and ROE and for the whole group. As observed before, the 

number of groups were reduced due to missing values and this test was not 

the exception. 

The PD for Returns found to be significant are LogAssets(-), SC_CashFO(+) 

and SC_NetCashF(+). The relationships observed followed the same 

reported in previous studies with the exception of LogAssets which now is 

negative. Contrasting with the hypotheses it can be said that H2 is not 

supported when analyzed with Returns since the R2 levels reported for the 

firm determinants are lower than the reported from the market level.  

Table 16 Regression results with the firm level determinants for Returns 

Fixed-effects (within) regression Number of obs. =      397 

Group variable: company Number of groups =        90 
  

R-sq: within     = 0.1550 Obs. Per group: min =          1 

R-sq: between = 0.0060 Obs. Per group: avg. =       4.4 

R-sq: overall    = 0.0501 Obs. Per group: max =        12 
  

 F(8,299) =     6.86 

Corr (u_i, Xb)   = -0.6571 Prob > F = 0.0000 
 

Returns Coef. Std. Err. t P > | t | 95% Conf. Interval 

LogAssets -.6546972 .141903 -4.61 0.000 -.9339522 -.3754421 

D_A .2713611 .4199047 0.65 0.519 -.5549818 1.097704 

SC_NetInvest -.3515242 .367617 -0.96 0.340 -1.074969 .3719202 

SC_CashFO .7329739 .3674682 1.99 0.047 .0098222 1.456125 

SC_NetCashF 1.47044 .3474562 4.23 0.000 .7866705 2.154209 

SC_RD -.2399133 1.64024 -0.15 0.884 -3.467791 2.987964 

GSales -.0172922 .0776015 -0.22 0.824 -.1700066 .1354222 

GEBIT .0202165 .0166185 1.22 0.225 -.0124875 .0529206 

_cons 1.846948 .4492882 4.11 0.000 .9627803 2.731116 

sigma_u .4573353      

sigma_e .61478153      

rho .35624482 (fraction of variance due to u_i) 

F test that all u_i = 0 F(89,299) = 0.94 Prob > F = 0.6376 
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In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in LogAssets will reduce Returns by 

65.46%. The observed range for this variable was .96 to 4.14 signaling that a 

100% increase is very possible.  

Next, a 1 unit increase in SC_CashFO will increase Returns by 73.29% yet 

the observed range for this determinant was -0.77 to 0.43 therefore this 

increase is also possible. Next comes SC_NetCashF where a 1 unit increase 

will increase Returns by 147%. The observed range of this variable was -0.26 

to 1.15 therefore a 1 unit increase is also possible. When comparing these 

results to the obtained from the complete group it was found that LogAssets 

reported a higher coefficient, SC_CashFO reported a lower coefficient and 

SC_NetCashF a higher coefficient in the firm level determinants‟ regression. 

To summarize this section it can be said that the previous observed signals 

were reinforced and also some mixed results were observed. Overall the 

results had a higher explanatory power by using firm level determinants and 

the coefficients reflected similar results with a couple of exceptions. 

7.3 PD for the complete group 

Tables 17, 18 and 19 illustrate the results obtained from the complete group. 

A note should be made regarding the high correlation levels found previously 

since prior to eliminate a determinant it was tested to confirm which 

combination reported the highest explanatory power (R2). On this behalf it 

was opted to use G_GDPPC over G_CO2, D_A over D_E and SC_NetInvest 

over S_CAPEX as they reported higher R2 levels. 

 

Before taking a look into the PD results it is important to review how well the 

data and the model interacted. The reason behind this is to ensure that the 

model specification was appropriate and that the results are efficient. On this 
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behalf it can be mentioned that the errors analyzed in the model are 

correlated up to 41.74% which was expected given the FE specification. 

 

Table 17 Regression results for the complete group with ROA 

Fixed-effects (within) regression Number of obs. =      344 

Group variable: company Number of groups =        92 
  

R-sq: within     = 0.3532 Obs. Per group: min =          1 

R-sq: between = 0.0054 Obs. Per group: avg. =       3.7 

R-sq: overall    = 0.0743 Obs. Per group: max =        10 
  

 F(14,238) =     9.28 

Corr (u_i, Xb)   = -0.4174 Prob > F = 0.0000 

 

ROA Coef. Std. Err. t P > | t | 95% Conf. Interval 

C_IntRate .8955385 .6719458 1.33 0.184 -.4281822 2.219259 

G_GDPPC -.5946816 .3775148 -1.58 0.117 -1.338379 .1490156 

G_POP -5.143911 5.238138 -0.98 0.327 -15.46295 5.175123 

G_OilPrice .0492456 .0449764 1.09 0.275 -.039357 .1378482 

G_HealtEx -.0161214 .1086848 -0.15 0.882 -.2302285 -1979587 

G_CPI -1.391678 .5739328 -2.42 0.016 -2.522315 -.2610407 

LogAssets .0140359 .0210285 0.67 0.505 -0273898 0.554616 

D_A -.3115408 0.581345 -5.36 0.000 -.4260646 -.197017 

SC_NetInvest .1775445 .0579038 3.07 0.002 .0634751 .291614 

SC_CashFO .1156518 .0470681 2.46 0.015 .0229285 .2083751 

SC_NetCashF .0518019 .0474864 1.09 0.276 -.0417454 .1453491 

SC_RD .0185507 .222355 0.08 0.934 -.4194845 .4565859 

GSales .026617 .0106926 2.49 0.013 .0055529 .0476812 

GEBIT .0081325 .0024631 3.30 0.001 .0032804 .0129847 

_cons .1049598 .0838026 1.25 0.212 -.0601299 .2700494 

sigma_u .12660542      

sigma_e .08668037      

rho .68085321 (fraction of variance due to u_i) 

F test that all u_i = 0 F(91,238) = 2.42 Prob > F = 0.0000 

 

It was noted that this correlation was negative therefore meaning that errors 

from the residuals behave in an opposite way than the errors from the fitted 

values. The Prob > F was reported as zero, which confirms that the model 

was well defined. If this figure goes over 0.05 it means that the model 

specification has defects. Once the model specification was approved the 
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explanatory power (R2) is reviewed. The reported level was 0.3532 which 

means that 35.32% of the variances in the Dependent Variable (DV) are 

coming from the Independent Variables (IV). In this case the maximum level 

possible to obtain is 1 which will mean all the variances are explained. 

 

Table 18 Regression results for the complete group with ROE 

Fixed-effects (within) regression Number of obs. =      341 

Group variable: company Number of groups =        91 
  

R-sq: within     = 0.3530 Obs. Per group: min =          1 

R-sq: between = 0.0020 Obs. Per group: avg. =       3.7 

R-sq: overall    = 0.0904 Obs. Per group: max =        10 
  

 F(14,236) =     9.20 

Corr (u_i, Xb)   = -0.4059 Prob > F = 0.0000 
 

ROE Coef. Std. Err. t P > | t | 95% Conf. Interval 

C_IntRate 2.981714 1.527598 1.95 0.052 -.0277557 5.991183 

G_GDPPC -1.260153 .8609661 -1.46 0.145 -2.956314 .4360078 

G_POP -4.513132 11.88972 -0.38 0.705 -27.93668 18.91041 

G_OilPrice 0.966296 .1023061 0.94 0.346 -.1049202 .2981794 

G_HealtEx .069608 .2466642 0.28 0.778 -.4163368 .5555529 

G_CPI -2.55385 1.298159 -1.97 0.050 -5.11131 .0036094 

LogAssets .0050546 .0489569 0.10 0.918 -.0913937 .1015029 

D_A -.6701513 .1338886 -5.01 0.000 -.9339208 -.4063817 

SC_NetInvest .3628196 .131779 2.75 0.006 .1032062 .6224329 

SC_CashFO .2656247 .1168411 2.27 0.024 .0354399 .4958096 

SC_NetCashF .0266061 .1102454 0.24 0.810 -.1905846 .2437968 

SC_RD .0636909 .4886606 0.13 0.896 -.8990031 1.026385 

GSales .0785392 .0246613 3.18 0.002 .0299548 .1271235 

GEBIT .0208831 .0057135 3.66 0.000 .0096271 .032139 

_cons .2242987 .1935083 1.16 0.248 -.1569255 .605523 

sigma_u .24913381      

sigma_e .19684409      

Rho .6156574 (fraction of variance due to u_i) 

F test that all u_i = 0 F(90,236) = 2.04 Prob > F = 0.0000 

 

Finally it was noticed that an adjustment to the number of groups (companies) 

was done by STATA which was confirmed to be due to some missing values 

among the variables.  
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Moving into the PD for ROA, the significant variables reported were: G_CPI(-) 

, D_A (-), SC_NetInvest (+), SC_CashFO (+), GSales (+) and GEBIT (+). 

Once this is reflected with the hypotheses established it can be concluded 

that H1 is supported as both market and firm level determinants were found to 

be significant. Also the same can be said about H2 since the R2 of the firm 

level determinants was higher than the market level determinants as 

expected. H3 refers to expected determinants‟ relationships based on - 

Table 19 Regression results for the complete group with Returns 

Fixed-effects (within) regression Number of obs. =      293 

Group variable: company Number of groups =        83 
  

R-sq: within     = 0.3124 Obs. Per group: min =          1 

R-sq: between = 0.0202 Obs. Per group: avg. =       3.5 

R-sq: overall    = 0.1146 Obs. Per group: max =        10 
  

 F(14,196) =     6.36 

Corr (u_i, Xb)   = -0.4780 Prob > F = 0.0000 
 

Returns Coef. Std. Err. t P > | t | 95% Conf. Interval 

C_IntRate 13.96421 4.484391 3.11 0.002 5.120362 22.80807 

G_GDPPC 3.977921 2.350665 1.69 0.092 -.6579223 8.613764 

G_POP -22.94362 35.54611 -0.65 0.519 -93.04557 47.15833 

G_OilPrice -.6901784 .28073 -2.46 0.015 -1.243817 -.1365393 

G_HealtEx 1.391264 .7133651 1.95 0.053 -.0155923 2.798121 

G_CPI -8.945141 3.756175 -2.38 0.018 -16.35285 -1.537434 

LogAssets -.4654887 -.1567826 -2.97 0.003 -.7746861 -.1562914 

D_A .4198582 .4105969 1.02 0.308 -.3898969 1.229613 

SC_NetInvest -.1947327 .424733 -0.46 0.647 -1.032366 .6429007 

SC_CashFO 1.179936 .3756794 3.17 0.002 .4390437 1.920829 

SC_NetCashF .7593452 .3510387 2.16 0.032 .0670473 1.451643 

SC_RD .6559421 1.464692 0.45 0.655 -2.232638 3.544522 

GSales .1747571 .0922461 1.89 0.060 -.0071651 .3566794 

GEBIT .0276721 .0160339 1.73 0.086 -.0039491 .0592932 

_cons 1.276968 .6135814 2.08 0.039 .0668992 2.487037 

sigma_u .46982779      

sigma_e .49706052      

Rho .471857 (fraction of variance due to u_i) 

F test that all u_i = 0 F(82,196) = 1.28 Prob > F = 0.0876 
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previous studies. On this behalf it was observed that all the elements reported 

the expected relationships. This means that the RE industry does follow the 

relationships observed in the overall manufacturing sector. 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in G_CPI will reduce the ROA level 

by 139%. It should be noted that the descriptive statistics reported G_CPI on 

a range of -0.7% to 6.1% during the 11 years sample therefore a 100% 

increase is not realistic.  

Next comes D_A which in case it increases by 1 unit (100%) the expected 

effect will be a reduction in ROA by 31%. The range observed for D_A in the 

sampled period was 0% to 70.21%. Although the reduction effect from G_CPI 

is many times the effect from D_A it should be noted that is much more likely 

to observe a 1 unit increase in D_A than in G_CPI. The next observed 

element was SC_NetInvest which in case it increases by 1 unit the expected 

effect will be a 17% increase in ROA. It should be recalled that this variable 

was rescaled by total assets. Therefore this can be translated into a 1 unit 

increase in NetInvest per million assets will increase ROA by 17%.  

Next comes SC_CashFO from which can be said that in case it increases by 

1 unit, the expected effect in ROA is a 11.5% increase. The same rescaling 

mentioned was used in this variable therefore the same alternative 

explanation can be used as a 1 unit per million assets increase in CashFO 

will lead to a 11.5% increase in ROA. Finally when the revenues related 

variables were analyzed it was noticed that a 1 unit increase in GSales will be 

reflected in a 2.6% increase in ROA while a 1 unit increase in GEBIT will 

increase ROA by 0.8%. 

All in all the PD with the largest theoretical influences were G_CPI and D_A 

both in a negative way while from the positive relations G_NetInvest and 

SC_CashFO were the leaders. 
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Continuing with the analysis of the PD for ROE, the errors analyzed in the 

model were correlated up to -40.59% which was a similar figure as the 

reported from ROA. The Prob > F was reported as zero, which again confirms 

a well-defined model. The reported (R2) level was 0.3530 which was almost 

the same level as the reported for ROA. As observed before, the number of 

groups were reduced due to missing values and in this test the same situation 

was observed again. 

The PD for ROE found to be significant were: C_IntRate (+), G_CPI(-), D_A(-) 

, SC_NetInvest (+), SC_CashFO (+), GSales (+) and GEBIT (+). The only 

additional variable noticed was C_IntRate in relation to the variables 

observed in ROA. Contrasting with the hypotheses it can be concluded that 

H1 is supported as both market and firm level determinants were found to be 

significant. The same can be said about H2 since the firm level determinants 

again had a higher explanatory power (R2) than the reported from the market 

level determinants. In the case of H3 it was observed that all the elements 

reported the expected relationships with the exception of C_IntRate since it 

reported a positive sign. Therefore this hypothesis is not entirely supported. 

Still overall the RE industry does follow the relationships observed in the 

manufacturing sector. 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in C_IntRate will increase ROE by 

298%. The observed range for C_IntRate was -2.96% to 1.8% therefore is 

more likely to expect a decrease in ROE.  

Continuing, a 1 unit increase in G_CPI will reduce the ROE level by 255%, a 

much higher reduction than the observed in ROA. The G_CPI observed 

range was -0.7 to 6.1% during the 11 years sample therefore again a 100% 

increase is not probable. Next comes D_A which in case it increases by 1 unit 

(100%) the expected effect will be a reduction in ROE by 67%. Again this 

level is much higher than the observed for ROA. Also, the range observed for 



108 

D_A in the sampled period was 0% to 70.21%. It should be noted again that 

is much more likely again to observe a 1 unit increase in D_A than in G_CPI. 

The next observed element was SC_NetInvest which in case it increases by 1 

unit the expected effect will be a 36% increase in ROE. This can be 

translated into a 1 unit increase in NetInvest per million assets will increase 

ROE by 36%, also a much higher level when compared to the value noticed 

in ROA. Next comes SC_CashFO from which can be said that in case it 

increases by 1 unit, the expected effect in ROE is a 26.56% increase.  

The same rescaling mentioned was used in this variable therefore the same 

alternative explanation can be used as a 1 unit per million assets increase in 

CashFO will lead to a 26.56% increase in ROE, again doubling the effect 

noticed in ROA. Finally when the revenues related variables were analyzed it 

was noticed that a 1 unit increase in GSales will be reflected in a 7.8% 

increase in ROE while a 1 unit increase in GEBIT will increase ROE by 2.0%. 

These cases also reported many times the influence effect observed in ROA. 

To summarize the PD finding for ROE it can be stated that the largest 

theoretical influences were again from the market side with C_IntRate and 

G_CPI, the first with a positive and the second with a negative signal. In the 

case of the firm side the leaders were again G_NetInvest and SC_CashFO. 

Continuing with the analysis of the PD for Returns, the errors analyzed in the 

model were correlated up to -47.80% which are slighter higher (absolute 

terms) but still similar to the values reported from ROA and ROE. The Prob > 

F was reported as zero, which again confirms a well-defined model. The 

reported (R2) level was 0.3124 which was slightly lower than the values 

reported from ROA and ROE. As observed before, the number of groups 

were reduced due to missing values and this test was not the exception. 

The PD for Returns found to be significant were: C_IntRate (+), G_OilPrice(-), 

G_HealtEx(+) , G_CPI (-), LogAssets (-), SC_CashFO (+), SC_NetCashF (+),  
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GSales (+) and GEBIT (+). Several additional PD were included in this case‟s 

results.  

Contrasting with the hypotheses it can be concluded that H1 is again 

supported as both market and firm level determinants were found to be 

significant. H2 is again supported as the firm level determinants had a higher 

R2 than the market level determinants. Among these elements is now the 

variable that represents the Oil prices, confirming the influence and assumed 

interactions with the stock markets. In the case of H3 it was observed that not 

all the elements reported the expected relationships In specific C_IntRate, 

G_HealthEx and LogAssets showed the opposite sign from the expected. 

Therefore this hypothesis is weakly supported. Still this reinforces that  the 

RE industry does follow most of the relationships observed in the 

manufacturing sector. 

In terms of the economic impact from the significant variables it can be 

concluded that a 1 unit (100%) increase in C_IntRate will increase Returns by 

1396%. The observed range for C_IntRate was -2.96% to 1.8% therefore is 

more likely to expect a decrease in Returns but still a 100% increase 

(decrease) is unlikely.  

Now the G_OilPrice variable made its first significant appearance and on this 

behalf it can be said that a 1 unit increase on it will increase Returns by -

69.01%. The observed range for G_OilPrice was -37.84% to 37.77% which 

evidences that a 100% change is possible. Another new element is 

G_HealtEx which in case it increases by 1 unit the effect on Returns will be a 

139% increase. The observed range for G_HealtEx was -3.07% to 36.79% 

which again signals that a 100% increase is merely possible. 

Continuing, a 1 unit increase in G_CPI will reduce Returns by 894%, a much 

higher reduction than the value observed in ROA and even ROE. The G_CPI 

observed range was -0.7% to 6.1% during the 11 years sample, which 
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concludes that a 100% increase is highly unlikely. Next comes LogAssets 

which in case it increases by 1 unit (100%) the expected effect will be a 

reduction in Returns by 46.54%. Also, the observed range of LogAssets in the 

sampled period was .96 to 4.14. In this case it should be noticed again that it 

is more likely to observe a 1 unit increase in LogAssets than in G_CPI.  

Next comes SC_CashFO from which can be said that in case it increases by 

1 unit, the expected effect in Returns is a 117% increase. The same rescaling 

mentioned was used in this variable therefore the same alternative 

explanation can be used as a 1 unit per million assets increase in CashFO 

will lead to a 117% increase in Return, again showing a much higher level 

than the noticed in ROA and ROE. Also SC_NetCashF showed that a 1 unit 

increase on it will affect Returns by 75.93%. The same rescaling mentioned 

was used and therefore an alternative explanation can be stated by saying 

that a 1 unit increase in NetCashF per million assets will increase Returns by 

75.93%  

Finally when the revenues related variables were analyzed it was noticed that 

a 1 unit increase in GSales will be reflected in a 17.47% increase in Returns 

while a 1 unit increase in GEBIT will increase Returns by 2.7%. These cases 

also reported many times the influence effect observed in ROA but when 

compared to ROE only GSales was much higher and GEBIT was just slightly 

higher for Returns. 

For the Returns regression the C_IntRate had a dominant influence, followed 

by G_CPI and also G_HealtEx. From the firm level side SC_CashFO was the 

leader followed by SC_NetCashF and LogAssets. 

Derived from the three regression performed it can be concluded that the 

Returns‟ regression had a much higher response from the PD, then ROE was 

second and ROA was last. Some of the observed coefficients were higher 

than expected although once considering the ranges where the variables 

were normally noted their influence effect is reduced. Not surprising was also 
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to find that most of the market level determinants had a significant influence 

when used with Returns and not when used with ROA and ROE. Another 

interesting point was to notice how the observed relationships followed mostly 

the reported from the manufacturing industry and also in a lesser sense the 

observed from the utilities counterpart. 

In the next section a more structured reflection of these results along with a 

contrasting of the previous studies and hypotheses will be elaborated. 

8. CONCLUSION 

To aid a better explanation of the results and to establish a logical conclusion 

process, tables 20 and 21 are shown below: 

Table 20 Regressions’ specifications comparison. 

Element 

described 

Complete Group 

ROA / ROE / Ret. 

Market Level 

ROA / ROE / Ret. 

Firm Level 

ROA / ROE / Ret. 

Errors Correl. -0.41 / -0.40 / -0.47 0.034 / -0.30 / -0.45 -0.31 / -0.28 / -0.65 

Prob > F 0.00 / 0.00 / 0.00 0.001 / 0.000 / 0.000 0.00 / 0.00 / 0.00 

R
2
 0.35 / 0.35 / 0.31 0.040 / 0.048 / 0.166 0.305 / 0.300 / 0.15 

From Table 20 it can be concluded that with the exception of ROA in the 

market level section the errors correlation are in a similar level for all the 

regressions. The Prob > F was in all cases inside the range that signals a 

good specification (<0.05). In terms of the explanatory power (R2) it is evident 

that the firm level determinants had an edge over the market level 

determinants.  

There was only one exception, the regression run using Returns as the 

performance measurement. This can be explained by using the previous 

referenced studies since they found market returns being more responsive to 

macroeconomic and market elements. More importantly, the combined power 

of market and firm determinants results in a higher explanatory power. 



112 

Table 21 Regressions results by PD 

Element Complete Group 

ROA / ROE / Ret. 

Market Level 

ROA / ROE / Ret. 

Firm Level 

ROA / ROE / Ret. 

C_IntRate Ns / 2.98* / 13.96** Ns / Ns / 9.56**  

G_GDPPC Ns / Ns / 3.97* Ns / Ns / 7.56***  

G_POP Ns / Ns / Ns Ns / 15.09* / 52.5**  

G_OilPrice Ns / Ns / -0.69** 0.07** / 0.198** / Ns  

G_HealtEx Ns / Ns / 1.39* Ns / Ns / 0.78*  

G_CPI -1.39** / -2.55** / -8.94** -1.56*** / -3.27*** / -0.33***  

LogAssets Ns / Ns / -0.46**  Ns / Ns / -0.654*** 

D_A -0.311*** / -0.67*** / Ns  -0.316*** / -0.632*** / Ns 

SC_NetInvest 0.177** / 0.362** / Ns  0.085** / 0.234** / Ns 

SC_CashFO 0.115* / 0.265** / 1.17**  0.115** / 0.287** / 0.732** 

SC_NetCashF Ns / Ns / 0.75**  .0615* / Ns / 1.47*** 

SC_RD Ns / Ns / Ns  Ns / Ns / Ns 

GSales 0.026** / 0.078** / .1747*  0.023** / 0.067*** / Ns 

GEBIT 0.008*** / 0.020*** / .027*  0.009*** / 0.022*** / Ns 

NS= Not significant.  

The symbols *, **, *** indicate respectively statistical significance at 10%, 5% and 1%. 

From Table 21 multiple elements can be concluded. Starting with the not 

significant variables, it was noticed that only R&D was discarded as PD in all 

the regressions. Following this trend were the variables related to GDP, 

Population, Health Expenditure, Assets Size and Net cash flows. This is 

based in the recurring non-significant results observed during the regressions 

as the times when they were significant were limited. 

On the other hand the rest of the variables were repeatedly observed to be 

significant both in the group and subgroups regression and even among the 

different performance measures. This means that Interest Rates, Oil Prices, 

Inflation (CPI), Debt to Assets, Net Investments, Cash flows from Operations, 

Sales and EBIT should be considered as the best PD for the RE industry.  

In the following subsection a more detailed examination of the concluding 

results will be presented. 
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8.1 Discussion 

Out of this variables, Interest Rates and Oil Prices had a different relationship 

as the observed in previous studies. One explanation for this could be that 

since these companies are not entirely focused in manufacturing products. 

Therefore the effect interest rates exert in their results comes from a benefit 

of investing the available funds, which means that an increase in the rates 

results in better returns from their investment. This can also be supported by 

the fact that in most companies the level of Net cash flows increased after 

considering the values coming from the investing and financing activities. 

Even further, in the firm level regression that used Returns as a performance 

element, it was noticed that Net cash flows had a significant response and a 

higher coefficient than the reported by the Cash flows from operations. 

The case of oil prices is different since the signals were mixed among the 

regressions were this determinant appeared to be significant. Therefore 

based on this it can be argued that the relationship is still not well established. 

Although in the market level regressions this relationship was positive, 

meaning that an increase in Oil Prices will increase the Returns of RE 

companies. This can be explained by saying that companies could benefit 

from additional demand given that the competing counterpart has higher 

producing costs. 

The effect of CPI was confirmed in all cases, as an increase in this element 

will result in a reduced performance in companies. Main reason behind this is 

that this element represents a generalized rise in prices therefore affecting all 

the elements of companies‟ value chain. In specific this has been noted to 

reflect mainly in an increased cost structure therefore reducing the margins 

reported in the profitability indicators. This effect was also noticed in previous 

studies. 
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The fact that the Debt to Assets ratio reported consistent results in all the 

groups and with all the performance measures indicates how relevant this 

determinant is at affecting companies‟ results. It was also noticed to report 

bigger coefficients when analyzed with ROE than with ROA (as most PD did) 

and also it was not-significant when tested with Returns. It can be argued that 

the reason behind these differences is linked to the tax shield provided when 

funding with debt instead of equity. The lack of significance when tested with 

Returns might be due to the Assets component since only in these cases the 

determinant for the size of the company (LogAssets) became significant. This 

will result in the variable being replaced by another with a stronger 

relationship and higher explanatory power. 

Similar consistent results were reported by the cash flows from operations 

which was also expected derived from previous studies‟ results. In this way it 

was noticed that companies that generate flows from the basis of their 

operations are more prone to report positive performances. It was also stated 

that more liquid companies tend to outperform the non-liquid counterparts. 

The variables that reflect revenues more closely also reported consistent 

results in all the regressions. Even the coefficient levels were quite similar 

although in all cases favoring a higher figure for Sales than for EBIT. 

To close up this subsection it should be recalled that the obtained results 

supported the assumptions from the established hypotheses. To be more 

precise it can be stated that there is enough evidence to support H1 (market 

and firm levels were significant), H2 (firm level determinants had a higher 

explanatory power of almost 10 times the market level determinants) and H3 

(observed PD relationships did follow the relationships observed in previous 

studies). In the case of H3, the relationships observed were closer to the 

reported from the manufacturing industry rather than the utilities industry.   

Now that these evidences were shown, it is time to reflect them with the 

actual impacts they have for the future development of the RE industry. 
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8.2 Implications 

Among the universe of industries available, there are some that rely deeply in 

the assets investment. This is the case of the manufacturing, utilities and RE 

industries. Based on this it comes handy for managers to understand the 

message transmitted from ROA in terms of how efficient they are handling 

their physical resources. Based in observed studies, ROA levels for asset 

intensive industries are mostly low and also negative. This was again 

reflected in this thesis results while in the case of ROE this signal turned 

positive. This is mainly due to investments coming from different sources and 

also because ROE does not capture the elements from Net Investments. 

Not surprising at all was to notice that both ROA and ROE were close to a 

zero level therefore showing a not so attractive picture. But once the Returns 

were compared they reflected a completely different history although not as 

attractive to the eyes of high returns investors. Still this reflects the 

expectations from the RE industry even with all the risk elements taken into 

account. This also implies that the industry is not entirely integrated in the 

market and investors take a skeptic look to this based in the regulatory 

evidences. 

In order to take advantage of the results shown, it is considered as relevant to 

divide the implications in terms of the main players of the RE industry: 

1. Investing community: the expectations shown from this group are 

remarkable, although their actions might not reflect the same signal. 

The RE industry lacks a proper financing support from big investing 

groups and in return these groups are waiting for a more mature or 

regulated industry. As shown in this thesis, most of the characteristics 

of the RE industry are similar to the characteristics from the 

manufacturing sector. In addition, the PD confirm that both market and 

firm level determinants are present, therefore investors could use  their 
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integrated knowledge to hedge from market movements while still 

supporting the development of this industry. They can also benefit from 

an overall lower correlation and portfolio risk by using the RE 

companies‟ approach against the traditional fossil counterparts. 

2. Governments: given the critical role they have acquired in defining the 

long term sustainability goals, this group should take use this thesis‟ 

information in order to control the development speed of the RE 

industry. This can be done by using the market level determinants at 

their reach therefore reducing the chances of making policies 

adjustments as the Spanish case has shown not to be beneficial. They 

will also have additional elements to shape the industry as companies 

will tend to adjust their strategies to achieve a higher performance. In 

this way, policies regarding better investment conditions and secured 

auctions for electricity demand can make a substantial difference. 

3. Companies: this group should take advantage of the noted firm 

elements to boost their performances and increase the overall RE 

industry development. In case all the companies‟ take similar actions 

this will result in making the industry highly competitive and efficient, 

therefore reinforcing the need for investments in developments and 

demand allocation. This will again revolve in the interaction with 

investment groups and the governments as they have access to funds 

and dictate the demand to be covered. They can also change their 

operations scope and increase their market coverage to remote areas 

and benefit from unattended customers. At the end companies‟ should 

have a better competitive use of this thesis‟ information as the firm 

elements were noted to increase their performance substantially over 

the market counterpart. 

4. Environmental and societal groups: the results from this thesis will now 

give additional elements to these groups to properly focus their efforts. 
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Instead of following trends, they should interact with the key players to 

make them realize the need of a long term sustainability electricity 

industry. More importantly, they should act as a supporting force that 

watches the movements from the other groups. Reason for this is that 

groups mostly follow their own purposes and therefore are not always 

paying attention to the overall picture. Now this group will have the 

knowledge about the PD each other group will try to reinforce and 

therefore should be able to control for it. 

8.3 Limitations and future research 

During this thesis‟ development the following concepts were noted as 

limitations: 

 Data from public RE companies (historical, consistent and comparable) 

 PD literature for RE companies (mostly focused in investments) 

 Macroeconomic information (available and comparable) 

 Regression model specification (efficient although could be improved) 

Given that the last point is mostly related to the author‟s knowledge on the 

topic this becomes the first element suggested as a future research 

improvement. More robust models could identify additional interactions and 

perhaps report more solid figures. Even the model equation could be worked 

in a way to interact more efficiently with additional industry, macroeconomic 

and companies‟ elements. 

Regarding the data availability, an additional effort could be made in terms of 

including both public and private companies. This is a challenging task as 

databases tend to exist for specific purposes, still is not impossible to do. The 

same applies for the macroeconomic data as it was noticed that some 

sources reported different figures depending on the measurement used. Even 

further some government websites did not have updated information and 



118 

given the multiple currencies and inflationary effects this could be improved 

by sourcing from a standardized source. 

The point regarding the literature expansion should come as a result from the 

interested generated in this industry. Once it starts it should allow researchers 

to contrast and challenge different perspectives in order to make sources 

richer and abundant. This vicious cycle will as well help a further development 

of the RE industry which in urgent need of supporters. 
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APPENDICES 

APPENDIX 1: Pairwise correlations for the complete group 

 C_IntRate G_GDPPC G_POP G_OilPrice G_CO2 G_HealtEx G_CPI 

C_IntRate 1.0000       

G_GDPPC .3137* 1.0000      

G_POP -0.1195* -0.1976* 1.0000     

G_OilPrice 0.3821* 0.3333* -0.1283* 1.0000    

G_CO2 0.2495* 0.6863* -0.1120* 0.1958* 1.0000   

G_HealtEx 0.0150 0.4088* -0.1187* 0.2297* 0.3163* 1.0000  

G_CPI 0.2223* 0.2238* 0.0997* 0.4303* 0.0784 0.2905* 1.0000 

LogAssets 0.0919* 0.1021* 0.0456 -0.0577 0.1240* 0.0715* 0.1400* 

D_A 0.0331 0.0928* -0.0491 -0.0036 0.1499* 0.1663* 0.0881* 

D_E 0.0234 0.0242 -0.0438 0.0092 0.0847* 0.0576 0.0163 

S_CAPEX 0.0778* 0.1368* -0.0546 0.1107* 0.0754* 0.1136* 0.1544* 

SC_NetInvest 0.0823* 0.1481* -0.0444 0.1080* 0.0867* 0.1211* 0.1602* 

SC_CashFO -0.0463 0.0259 0.0025 -0.0160 0.0459 0.0260 -0.0661 

SC_NetCashF 0.0571 0.1062* -0.0238 0.0354 0.0625 -0.0237 -0.0221 

SC_RD -0.0255 -0.1703* 0.1382* -0.0221 -0.1889 -0.2026 -0.0498 

GSales 0.0756* 0.1070* -0.0466 0.1157* 0.0724* 0.0905* 0.1261* 

GEBIT 0.0930* 0.0602 0.0662 0.1103* 0.0301 0.0264 0.0743* 

 

 LogAssets D_A D_E S_CAPEX SC_NetInvest SC_CashFO SC_NetCashF 

SC_RD 1.0000       

D_A 0.2618* 1.0000      

D_E 0.2460* 0.8187* 1.0000     

S_CAPEX -0.1067* 0.0388 0.0296 1.0000    

SC_NetInvest -0.1031* 0.0345 0.0224 0.9930* 1.0000   

SC_CashFO 0.2401* -0.0272 -0.0170 -0.1084* -0.1216* 1.0000  

SC_NetCashF -0.1798* -0.1396* -0.1504* 0.2641* 0.2488* 0.1178* 1.0000 

SC_RD -0.3163* -0.3283* -0.2340* -0.0415 -0.0426 -0.3058* 0.0299 

GSales -0.1303* 0.0079 -0.0372 0.3786* 0.3613* -0.1212* 0.3014* 

GEBIT -0.0381 -0.0704* -0.0567 0.0880* 0.0933* 0.0234 0.0515 

 

 SC_RD GSales GEBIT 

SC_RD 1.0000   

GSales 0.0383 1.0000  

GEBIT 0.0350 0.0856* 1.0000 

 

 

 



 

APPENDIX 2: Hausman test results for ROA 

 Coefficients   

 (b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 Fixed Random Difference S.E. 

C_IntRate .8166368 .189066 .6275708 .2681484 

G_GDPPC -.6438343 .0453788 -.6892131 .3052757 

G_POP -4.542921 -2.015213 -2.527708 5.184483 

G_OilPrice .0356368 .0190745 .0165622 .026789 

G_HealtEx -.0162682 .1482758 -.164544 .081642 

G_CPI -1.160643 -.5260429 -.6346001 .3136598 

LogAssets .0111643 .0055929 .0055713 .0185453 

D_A -.3443682 -.1694737 -.1748945 .0589199 

SC_NetInvest .8294922 .4374743 .3920179 .3842848 

SC_CashFO .1154412 .237655 -.1222138 .0240758 

SC_NetCashF .054611 .0596421 -.0050311 .0198974 

SC_RD .0253081 -.6718962 .6972043 .1994997 

G_Sales .0331479 .025857 .0072909 .0068079 

GEBIT .0091028 .0092954 -.0001926 .0008726 

 

b= consistent under Ho and Ha; obtained from xtreg 

B= inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test: Ho: difference in coefficients not systematic 

chi2(17)      = (b-B)‟[(V_b-V_B)^(-1)](b-B) 

        =103.48 

Prob > chi2 = 0.0000 

(V_b-V_B is not positive definite) 

 

  



 

APPENDIX 3: Hausman test results for ROE 

 ---Coefficients---   

 (b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 Fixed Random Difference S.E. 

C_IntRate 2.829983 1.851082 .9789004 .6554537 

G_GDPPC -1.395521 -.0764256 -1.319096 .7004061 

G_POP -4.46229 -2.686961 -1.775329 11.61648 

G_OilPrice .0542368 .0363084 .0179284 .0617637 

G_HealtEx .0168933 .3488002 -.331907 .1875288 

G_CPI -1.823719 -.7299465 -1.093772 .7243899 

LogAssets .0037009 .01119 -.0074891 .0432564 

D_A -.7470809 -.355053 -.3920279 .1356309 

SC_NetInvest .9262847 .5619695 .3643152 .8724727 

SC_CashFO .1912481 .543701 -.3524529 .0621515 

SC_NetCashF .0638719 -.006303 .0701749 .043765 

SC_RD .1030546 -1.115147 1.218229 .4280603 

G_Sales .0833312 .0683277 .0150036 .0163625 

GEBIT .0216847 .0226091 -.0009244 .0022269 

 

b= consistent under Ho and Ha; obtained from xtreg 

B= inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test: Ho: difference in coefficients not systematic 

chi2(17)      = (b-B)‟[(V_b-V_B)^(-1)](b-B) 

        =84.51 

Prob > chi2 = 0.0000 

(V_b-V_B is not positive definite) 

 

 

  



 

APPENDIX 4: Hausman test results for Market Returns 

 ---Coefficients---   

 (b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 Fixed Random Difference S.E. 

C_IntRate 13.88855 15.01128 -1.122725 2.241405 

G_GDPPC 3.35819 1.000075 2.358115 2.003579 

G_POP -34.41598 -.0352637 -34.38072 34.50654 

G_OilPrice -.8021978 -.0011302 -.8010676 .1834485 

G_HealtEx 1.764952 .1319666 1.632985 .5700162 

G_CPI -7.882528 -15.75191 7.869382 2.468736 

LogAssets -.5363076 -.1372603 -.3990473 .1520895 

D_A .2789352 .0536772 .2252581 .4939998 

SC_NetInvest 7.147028 1.604394 5.542635 3.025314 

SC_CashFO 1.065067 .9315866 .1334808 .2578866 

SC_NetCashF .814545 .8116157 .0029293 .2049535 

SC_RD .8979536 .0508456 .847108 1.267235 

G_Sales .2670489 .1023779 .164671 .0728413 

GEBIT .0213418 .026218 -.0048761 .0087901 

 

b= consistent under Ho and Ha; obtained from xtreg 

B= inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test: Ho: difference in coefficients not systematic 

chi2(17)      = (b-B)‟[(V_b-V_B)^(-1)](b-B) 

        = 32.92 

Prob > chi2 = 0.0115 

 

 


