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Abstract: 

This thesis examines the relationship between the beliefs held by financial modellers in the 

electrical power generation industry and the choices they make in constructing financial 

models of potential investments in generation capacity. Specifically, we focus on choices that 

impact the valuation of renewable energy fuel sources relative to fossil fuel sources, and 

examine beliefs affecting the modeller’s perception of renewable energy sources as viable 

investment alternatives. We test the relationship between these beliefs and choices empirically 

using survey data of 394 financial modellers in the US electrical power generation industry.  

 

Ultimately we construct a robust model of the relationships between individual beliefs and key 

financial modelling choices. On a theoretical level our research supports the growing body of 

literature demonstrating the value of incorporating the behavioural perspective into the 

understanding of human decision-making. On a practical level our results illustrate that 

despite the highly prescribed nature of investment analysis, the beliefs of financial modellers 

are a key determinate of investment valuations, and may be part of the explanation for the 

current underinvestment and slow uptake of renewable energy technology. This finding 

supports policy action to address the beliefs of financial modellers and other decision makers 

in the electrical power generation industry wherever those beliefs may impede investment in 

an optimal power generation portfolio. In light of the US Federal Government’s ambitious 

target to double the US’ production of renewable energy-sourced electricity, this thesis 

provides actionable evidence for an aggressive campaign to address the beliefs held in the 

financial modeller community, as well as identifying three specific beliefs to be addressed. 

 

Key words: Behavioural economics, decision-making, beliefs, choices, financial modelling, 

electric power industry  
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1 Introduction 
The US electricity generation portfolio currently suffers from underinvestment in renewable energy 

(RE) fuel sources. The portfolio’s volatility and emissions are suboptimal by both economic and 

environmental measures. Wüstenhagen and Menichetti (2012) have called on researchers to identify 

the ‘strategic choices’ made by those who drive investment in this portfolio with the ambition that by 

identifying and understanding the variables of the choice-making process, we can provide policy 

makers with clear guidance on the levers that can be pulled to correct this underinvestment. This 

thesis responds to this call by examining five such strategic choices. 

The choices we examine are those made by financial modellers in the US electrical power generation 

industry in the construction of their financial models of potential investments in power plants. The 

choices are: the handling of tax, selection of capital budgeting criteria, and the factor assumptions of 

time horizon, discount rate and cash flows. 

This thesis argues that these choices have a strategic impact on the national generation portfolio 

because the way in which a financial modeller treats each of these choices affects his or her model, 

leading to a preference (bias) for (against) renewable energy (RE) fuel sources as a viable investment 

alternative to fossil fuel (FF) sources, which in turn impacts the actual investment decision. 

Beyond just highlighting the importance of these choices, we draw on the insights to the human 

decision making process offered by behavioural economics to identify the key drives of the choice-

making process. We provide a conceptual model for understanding how these choices are made on the 

basis of the beliefs of the individual modeller. 

Drawing on the work of Masini and Menichetti (2012), we identify three beliefs about the viability of 

RE technology that we believe have a key impact on modellers’ choices in their construction of 

financial models. We then test the relationship between these beliefs and the actual choices through 

regressions of the survey responses of 394 financial modellers working in the US electrical power 

generation industry collected in the Barradale 2006 Electricity Industry survey (Barradale, 

Unpublished). Ultimately we find significant correlation between the beliefs of the financial modellers 

and the choices that they make in constructing financial models. Thus, drawing on the work of Herbert 

Simon (1959) and the larger field of behavioural economics, we believe we put forth a robust model of 

the impact of imperfect individual information processing, which we, borrowing from Simon, term 

‘beliefs’, on an important piece of the organisational-level economic decision making process, the 

construction of financial models. 
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On a theoretical level this finding supports the value of using the behavioural perspective to 

understand human decision-making. On a practical level this finding illustrates that despite the highly 

prescribed nature of financial analysis, the beliefs of financial modellers are a key determinate of 

investment valuations, and may be part of the explanation for the underinvestment in and slow 

adoption of RE technology. This finding supports policy action to address the beliefs of financial 

modellers and other decision makers in the electrical power generation industry wherever those 

beliefs may impede investment in an optimal power generation portfolio. In light of the US Federal 

Government’s ambitious target to double the US’ production of RE sourced electricity, this thesis 

provides actionable evidence for an aggressive campaign to address the beliefs held in the financial 

modeller community, as well as identifying three specific beliefs to be addressed. 

In order to introduce our research, the following section first provides background evidence 

supporting the ‘burning platform’ necessitating our line of inquiry, namely that the US electricity 

generation portfolio is currently suboptimal. Next we introduce the research question that guides our 

research: why have those involved in constructing this national portfolio made suboptimal investment 

decisions, failing to adequately invest in RE fuel sources? Finally, we introduce our method of 

addressing this question. 

1.1 Background: Underinvestment in renewable energy sources for electrical 

power generation 

Since its first major commercialisation in 1879, electricity has become a ubiquitous input to every 

corner of the modern economy. Despite major efficiency gains in consumption technology, demand for 

electricity continues to grow. Indeed, in the last thirty years electric power demand rose by 74% in the 

US. As shown in Figure 1, current projections suggest that the next thirty years will see demand rise by 

24% from 16 to 18 times the US 1949 demand level. 
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Figure 1. US electricity sales and power sector generating capacity, 1949-2040 (index, 1949 = 1.0) 

Source(s): (EIA, 2013) 

Unfortunately, the generation of electric power, as it is currently practised, has significant negative 

externalities that affect public goods. The affected public goods are principally: air quality, and climate 

stability.1 Air quality is affected by the amount of local pollutants generated in the burning of fossil 

fuels.  Climate stability is affected by the release of CO2 into the atmosphere, which creates a 

greenhouse effect, trapping solar radiation in the Earth’s atmosphere, inducing climate change. 

In its responsibility for managing public goods, the US federal government is actively seeking to 

minimize the negative externalities of electrical power generation. In seeking to minimize negative 

externalities governments have essentially two available methods. Negative externalities can be 

minimized both by (a) privatizing the costs and (b) actively supporting the development and adoption 

of technology or choices to substitute the externality-creating technology or choice (Menanteau et al., 

2003). 

                                                             

1 Note, soil and water quality are sometimes included in this list, however as both resources are more easily and actively privatised, their 
status as a ’public good’ can be viewed more as policy choice than an economic fact. 
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The privatization of the negative externalities of fossil fuel power generation represents a major 

challenge owing, as Pigou famously suggested, to the “technical difficulty of enforcing compensation 

for incidental disservices,” (Pigou, 1932) or to be more precise, to the political difficulty of introducing 

an effective pigouvian tax on emissions of CO2 and other pollutants. 

In lieu of a pigouvian mechanism, the US Federal Government is forced to rely on option (b) actively 

supporting the development and adoption of technology or choices to substitute the externality-

creating technology or choice. Between 1999 and 2009, the federal government spent an average of 

3,1 billion USD annually funding research and development of substitute power generation 

technologies. In 2009, this annual spend was bolstered by a one-off allocation of 35,2 billion USD as a 

part of the American Recovery and Reinvestment Act (ARRA). Along with direct spend, the federal 

government extends roughly 16,5 billion USD annually in tax benefits for investment in substitute 

technologies. Local and State regulations add further to the incentives, as well as going beyond 

voluntary adoption to mandate inclusion of substitute technologies in the portfolio of power suppliers 

(CBO, 2010; CBO, 2012).2 

In 2013, as a part of the biannual “President’s Climate Action Plan,” US executive branch of 

government set a target of doubling electricity production from RE sources by 2020. However, as 

illustrated in Figure 2, according to the 2014 projections of the executive branch’s own U.S. 

Department of Energy, the current market design, including current state and federal incentives, are 

insufficient to achieve this target, with new renewable capacity projected to grow by only 27% by 

2020, well below the 100% target. 

                                                             

2 Appendix A specifies how these benefits were extended in 2011, note that neither the tax preferences to energy efficiency nor fossil fuels, 
worth 1,5 and 2,5 billion USD respectively, support the development and adoption of substitute technology, but have been included for 
completeness. 
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Figure 2. Gap between the 2020 target and projected US renewable electricity generation 

Source(s): (EIA, 2014; Executive Office of the President, 2013) 

The aim of the government’s target is primarily CO2-emission reduction, and thus the failure to meet 

this target is largely representative of a failure to meet environmental targets related to negative 

public externalities. Given that the market design insufficiently privatises these externalities, it is 

unsurprising that the market fails to achieve such targets. However, there has been considerable 

analysis of the electrical power generation portfolio using Mean Variance Portfolio (MVP) theory  

(Awerbuch, 2006; Hickey, Lon Carlson et al., 2010b; Roques et al., 2008; Sunderkötter & Weber, 2012). 

Taking fuel sources as the primary investment choices, these analyses suggest that the diversification 

benefits of complimenting a FF portfolio with highly uncorrelated RE fuel sources such as wind and 

solar provides the same diversification benefits observed in financial portfolios from combining 

securities of different betas. MVP analysis of the US generating portfolio suggests that the current 

portfolio is significantly sub-optimal due to its considerable systemic exposure to fossil fuel price 

volatility. In light of recent price volatility and the rapid pace of technological change in the available 

technologies, a growing body of literature suggests that the adoption of RE technology into the electric 
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power generation portfolio is not only below environmental targets and not only costly in terms of 

public-good externalities, but is also below economic measures of the optimal portfolio.3 

1.2 Research question 

The previous section showed that US electrical generation portfolio is suboptimal. In its inability to 

meet the President’s 2020 target, the portfolio is underperforming environmentally and politically. In 

its inability to capitalise on riskless return is also underperforming economically. Thus, regardless of 

any climate stability-driven scientific imperative or ‘green agenda’, action should be taken both by 

regulators and opportunistic investors, to correct the market failure. 

In order to correct market, policy makers must first understand why this market failure exists. Given 

the diversification benefits of using renewable energy fuel sources, why does the industry choose a 

suboptimal level of renewable energy power plants when faced with the capacity 

replacement/expansion decision?  

To answer this question, this thesis unpacks the capacity replacement/expansion decision-making 

process to identify a strategic sub-process of the overall decision-making process: financial modelling.  

Within this sub-process, we examine the choices of the financial modellers responsible for ‘choosing’ 

the models and methodology of financial models used to value possible investments in electrical 

power generation capacity. Specifically, we identify five key choices that these ‘modellers’ make when 

constructing financial models of the possible power plants that may be invested in to meet demand. 

Assuming the output of financial models are an important factor in determining investment decisions, 

we then attempt to understand what drives these five choices by constructing a conceptual model of 

decision making based on the literature of bounded rationality and cognitive psychology.  This leads us 

to identify three independent beliefs in modellers that we hypothesize influence their financial-

modelling choices. 4  Ultimately we test this relationship empirically using survey data of 394 financial 

modellers in the US electrical power industry collected in the Barradale 2006 Electricity Industry 

survey (Barradale, Unpublished). 

                                                             

3 In Appendix H we have provided an illustrative example of MPV analysis on current and projected US fuel source-based portfolio mixes 
with findings consistent with this literature. 
4 Beliefs is a term has been used interchangeably with “judgements” in the behavioural literature, though in our thesis’ careful distinction 
between beliefs and choices, we have avoided using the word judgements which is too easily confused with a choice by those not familiar 
with the literature.  
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While other studies have focused on the relationship between investor beliefs5 and the final 

investment decisions, we believe our investigation provides an opportunity unpack the black box of 

investment decision making under uncertainty by introducing the intermediate step of financial 

modelling. Within the larger context of the study of investment under uncertainty, our research finds 

that financial models, which are often conceptualised as the mechanisms by which firms make rational 

investment decisions  (Stein, 1996), are subject to the individual beliefs of modellers. This finding 

provides empirical evidence of the process by which the behavioural biases and bounded rationality 

that have often been observed by behavioural economists in settings of household finance and 

individual gambling may find their way into the decision making of large firms such as America’s 

power producers. 

1.3 Introduction to method 

Our investigation attempts to understand why we observe an irrational decision by better 

understanding the decision making process. This approach is the modus operandi of the field of 

behavioural economics, and our research perspective, methods and models are rooted in the work that 

has been conducted by behavioural economists over the past sixty years. Many studies of decision 

making from the behavioural perspective have begun with experimental research of the human 

decision-making process, for a review see Thaler and Mullinathan, 2001. Behavioural economic 

experiments have often focused on decisions made by individuals where the decision-making process 

is as unfiltered by organizational structure as possible, such as an individual gambling or interpreting 

a story. The findings of these experiments have then been applied and tested in real-life markets, both 

small (New York Taxi Services) and large (New York Stock Exchange). The tests focused on identifying 

if the behavioural findings exist and if they affect the decision-making outcome.  

In line with the recent call for the application of the behavioural perspective to the power generation 

industry  (Wüstenhagen & Menichetti, 2012) this thesis applies the findings of behavioural economics 

to the power plant investment decision. Our method is to take a key finding of behavioural economics, 

namely that individuals process information imperfectly into beliefs upon which the individual forms a 

set of viable choice options, and test the extent to which it explains a particular set of choices in the 

                                                             

5 Note that the term ‘investors’ is widely used in academic research of electrical power generation industry, but rarely with the same 
definition. For a review of the usages and debate surrounding the subject of analysis of ‘investor’ within power generation refer to Bergmann 
et. al. (2006). For the purposes of our study we ignore term ‘investors’ and focus only on ‘modellers’. Our exact definition of this term is 
individuals who report their involvement in financial modeling of power plants as either: ‘Involved in or familiar with modelling (i.e. number 
crunchers and those who make decisions based on model output etc.)’ or who report being ‘involved in choosing modelling methodology and 
assumptions.’ In our empirical research we differentiate between these two sub-categories. The specifics of our sample population is covered 
in section 4.2.1. 
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decision making process. Ultimately, our robust finding of this relationship helps to explain the 

observed irrational outcome of the process, namely, a suboptimal fuel source portfolio mix. 

Due to the nature of the asset and the industry, the decision making process of investing in a power 

plant is highly complex. In lieu of a data set that could sufficiently capture the multitude of choices and 

considerations that factor into the ultimate investment decision, this thesis focuses on a select set of 

key intermediate ‘choices’ within the decision-making process and examines the extent to which the 

choices of a decision maker, in our research the ‘modeller’, are determined by a set of their beliefs. The 

choices we examine are those made by the financial modeller in valuing the potential investment 

options, their ‘financial modelling choices.’ Specifically, we look at five financial modelling choices: The 

choices are: the handling of tax, selection of capital budgeting criteria, and the factor assumptions of 

time horizon, discount rate and the development of future net cash flows.  

We believe that these choices are particularly interesting from a behavioural perspective because they 

represent a key moment of the decision making process in which individuals ‘formalize’ their beliefs 

about an uncertain future into an organizationally accepted ‘model.’ In our view, these models act as 

organizational ‘heuristics’, selecting, ignoring and prioritizing from a complex set of information to 

enable simple decision-making. While the use of these models may provide the organization and its 

stakeholders a sense that the decision is rational and in accordance with neoclassical economic 

objectives, our findings suggest that the choices of how to construct these models is highly susceptible 

to the beliefs of the modellers. In order to understand the impact of this finding, we test if these beliefs 

are non-random and correlate with modelling choices that cause preference (bias) for (against) RE 

fuel sources relative to FF sources for power generation. The following section introduces the 

literature upon which this research focus and approach are based. 

2 Research focus & literature Review 

2.1 Introduction 

At the broadest level, this research seeks to better understand corporate investment decision making 

by identifying the drivers of specific choices they make within the process. More specifically, our focus 

is three-fold:  

(a) we study human decision making from a behavioural perspective, as opposed to a 

rationalist perspective,  
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(b) we study a specific decision making process of a particular industry, the electrical 

power generation industry’s decision making process for investments in power plants, 

and  

(c) we study a particular stage of the investment decision making process, namely the 

construction of formal financial models of investment alternatives.  

The rational for this three-fold focus is: 

(a) we believe that the behavioural approach to human decision making is valuable and 

has thus far been under-applied to this industry and its decision making process,  

(b) achieving the optimal electrical power generation portfolio is immensely important, 

both economically and environmentally. Yet, as was presented in section 1, current data 

suggests that the electrical power industry is failing to achieve this optimal equilibrium, 

suggesting that there is an opportunity for research to provide additional information to 

policymakers and professionals, 

(c) we believe there is opportunity to better understand this key decision making 

process by studying the industry’s financial modelling practices.  

We have derived our focus and rational from various existing discussions in the literature. The 

following section provides a review of the literature that has been most influential in both the 

construction of our conceptual approach and the analysis of our results. This review is structured in 

the following manner: The first section reviews the particular decision making process of power plant 

investment. The second section reviews the behavioural approach to decision making.  

2.2 Literature review: power plant investment decision 

As stated in focus (b) above, a major rational for this research is that the power plant investment 

process is economically and environmentally important, and that the current process appears to be 

failing to achieve an optimal portfolio of investments. The following section reviews the literature in 

this area, first presenting the importance of the investment decision, secondly presenting the 

literature that suggests that power plant investment in the US is currently suboptimal, and lastly 

presenting the literature of the scale of the investments to be made in the near future. 

2.2.1 Importance of the investment decision: Power plant investment as a strategic choice 

The investigation of this thesis is explicitly inspired by the call to action by Wüstenhagen and 

Menichetti (2012), who called on scholars interested in furthering knowledge about sustainable and 
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efficient energy supply to focus their research on ‘strategic choices’ characterised by one-off, 

ambiguous and complex decision contexts leading to practically irreversible commitments. Our 

research specifically focuses on set of ‘strategic choice’ of the fuel source of new power plants. This 

choice represents a ‘strategic choice’ relevant for study because of three characteristics: first, 

suboptimal power plant investment has important and irreversible costs both economically and 

environmentally. Power plants have long life cycles and are responsible for one-third of carbon 

emissions in US (Hyman et al., 2005). Second, the decision itself is characterised by high complexity 

and uncertainty caused by both regulatory and market volatility, and thus is potentially subject to 

considerable influence of both active interventions and problematic cognitive heuristics. The third 

characteristic of a strategic choice is the extent to which the choice is a dynamic ‘one-off’.  Recognising 

that the current portfolio is suboptimal is only valuable if there is an opportunity to correct the 

portfolio’s allocation and optimise it for the future. The electrical generation portfolio is dynamic, with 

older and less profitable assets being replaced by newer and more profitable assets on a rolling basis, 

but the extent to which it is dynamic, given the long life-time of power generation assets is the subject 

of significant debate.  

2.2.2 Scale of investment decisions to be made in the near-term 

Environmentalist and political scientists alike have often lamented the inflexibility of the power 

generation sector to make structural changes its fuel source portfolio. (Bertram et al., 2013; Unruh, 

2000). In line with this view, Bertram et al. model various scenarios of fuel source portfolios based on 

the ‘strength’ of policy. Ultimately this binary view of policy leads the authors to pessimistically 

conclude that there is not likely to be sufficient policy strength to induce the industry to engage in the 

large scale early scrapping of the coal-based power generation capacity necessary to meet carbon 

emission targets.   

On the other side of the debate, recent research on the historical dynamics of the electrical power 

industry has highlighted the industry’s growing flexibility and the large number of investment 

decisions that will be made in the relatively near future (Carley, 2011). 

In viewing the decision of choosing the fuel source of a new power plant as a strategic choice, this 

thesis is in direct opposition to the ‘carbon lock-in’ lament, such as the model presented by Bertram et 

al. (2013). The first major difference from the carbon lock-in perspective is our assumption about the 

choices faced by the decision makers. In the carbon lock-in perspective, increasing the portfolio’s 

share of renewables is a losing proposition for power generators unless strong policy intervention 

subsidises the returns. This view appears to be largely a function of the ‘least-cost mantra’, in which 

the cost of electricity is the only metric upon which investments should be made. Our assumption, 
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built on the previously presented MPV literature, is that renewables provide a valuable economic 

benefit of diversification, and thus may be the optimal rational choice for many decision makers, 

particularly given the current fossil-heavy portfolio weights. 

The second major difference between the traditional carbon lock-in perspective and the perspective 

we take in this research paper is the view of policy. In the carbon lock-in literature, policy is either 

‘weak’ or ‘strong’. In Unruh (2000), this binary relationship is categorized as ‘incremental’ vs. 

‘extraordinary’. This is essentially a measure of scale, and while the extent to which it is ‘extraordinary’ 

can be debated, the US Federal Government is already offering considerable incentives to affect the 

capacity portfolio.6 However, it is our view that more interesting question is, how effective are the tools 

being used to affect the change? For example, a majority of the benefits extended to renewables on an 

annual basis are in the form of tax benefits, and yet in our sample population 31% of financial 

modellers in the electrical power generation industry report a preference for pre-tax valuations in 

their analysis, suggesting that this important and ‘strong’ policy tool may not be effectively designed. 

By attempting to better understand the decision making process, we aim to enable policy makers to 

design more effective policy, and thus achieve more optimal outcomes in the decision making process. 

Whichever view of policy or the market is taken, the strongest argument against the pessimism of 

carbon lock-in is the recognition of the number and magnitude of decisions must be made of the next 

30 years that will affect the portfolio. Over the next 30 years, the electrical power sector is expected to 

build 298 GW of electric power capacity. Along with growing the total capacity portfolio size by 16%, a 

conservative estimate is that 8% of the US’s existing capacity will be retired and replaced. (EIA, 2014). 

Given the average wattage of US electrical power plants of 205 MW per plant and the average capacity 

factor of 32%, this capacity replacement and expansion means that there are 4.494 new power plants 

to be built in the United States by 2040, representing 4.494 major investments under uncertainty to be 

valued by the modellers examined in this thesis (Figure 3). 

The premise of this thesis is that these 4.494 decisions will be made on the basis of modelling choices, 

which in turn will be made on the basis of the modeller’s beliefs. We believe that understanding this 

decision making process will be invaluable for companies and policy makers seeking to shape the 

coming decisions to correct the past market failure and optimise the electrical generation portfolio. 

                                                             

6 Appendix A provides an overview of federal spending allocation 
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Figure 3. Projected electricity generating capacity replacements and expansion (2013 - 2040)  

Source(s):  (EIA, 2014; EPA, 2014) 

 

2.3 Literature review: behavioural perspective on decision making 

The previous section argued that the power plant investment decision is important, frequent and 

currently underperforming, satisfying three of Wüstenhagen and Menichetti’s (2012) criteria for 

identifying a ‘strategic choice’. The final criteria that a decision must fulfil to be considered a ‘strategic 

choice’ is that the investment decision is made under significant uncertainty. The assessment of 

uncertainty and its implications for a decision is a matter of considerable debate, the scholarly 

investigation of decision making under uncertainty has generally followed two approaches: which we 

have distinguished as the ‘rationalist’ and the ‘behavioural’ approaches. Because this debate provides a 

crucial foundation for the conceptual model presented in section 3, the following section introduces 

this debate and its relevance for the power plant investment decision. 

2.3.1 The rationalist approach 

The decision making process of humans is a highly contested area of academic research and the 

subject of countless models. In this thesis we synthesise our understanding of this research to put 

forth yet another model. In order to establish our model it is necessary to define how we conceptualise 

the decision making process. Essential to any model of decision-making are two assumption 

conditions: the first condition states what information is available in the decision making process, the 
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second condition states how that information is processed in the decision making process (Von 

Neumann, 1944).  

In our research we apply the behavioural perspective on these two conditions. However, in order to 

define the behavioural approach, it is necessary to first introduce the approach that has somewhat 

dominated the modelling of human decision making in the recent past, the rationalist approach.  

In rationalist economic models of the decision making process, the ‘what’ information condition that 

has traditionally been applied is ‘perfect information’. The condition used to state ‘how’ information is 

used has been ‘rational agents’. The perfect information condition states that all agents have all 

information at the time of decision-making. The ‘rational agent’ condition, put forth in Von Neumann 

and Morgenstern's (1944) “expected utility theory” (EUT) assumes that all agents will evaluate and 

order all choices according to the principle of utility maximisation, expressed in mathematical terms as 

the following: 

Equation 1. Efficient market hypothesis utility function 

     [ (  )]    { [(  ∑    )

 

   

)  ]} 

 

Where: 

E[U(W1)] = Expected utility function 

W0 = Wealth at present time 

U= Positive marginal utility, that is U`(W) > 0 for all W 

∑     
 
    = Portfolio return, where the sum must to satisfy  ∑     

 
    

The modern modelling of decision-making behaviour in financial investment-making is dominated by 

the efficient market hypothesis (EMH) put forth by Eugene Fama (1970). The EMH builds on the EUT 

and relaxes the EUT’s assumptions, but not by any means abandons them. The EMH models decision-

making in markets characterised by ‘perfect information’ and ‘rational expectations’. Rational 

expectations relaxes the rational agent assumption by accepting that agents may order choices 

inconsistently with utility maximisation, but asserts that these ‘mistakes’ are random, and thus do not 

alter the expected average outcome.  
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In its weak form, the EMH states that the prices of the stocks and securities follow ‘random walk’ 

which in mathematical terms is fundamentally expressed as the following: 

             

Where: 

   = Price at time “t” 

     = Price7 at time “t-1” 

µ = Constant drift term (Volatility prediction) 

   = error term which has “Gaussian white noise” characteristics with E[  ] = 0 and also 

E[    ] for j≠t 

Thus, the weak form of the EMH argues that all agents in the market process all available information 

in the same manner and so all differences in action are random error. 

In the semi-strong form of the EHM the assumption of perfect information is replaced by the 

assumption of limited arbitrage from private information, which suggests that agents know all public 

information, and while private information may exist in the short run, its use in a decision will lead to 

an instantaneous correction from all agents as the decision becomes public information. In all of these 

models, the conditions of what information is used and how it is used suggest that all available 

information is used in such a way that decisions are, on average, utility maximising,  

The only deviations within in these models are the amount of information available, and distribution 

of the decision outcomes (frequency of random mistakes). Under the EMH approach to the decision 

making process, suboptimal investment is a random short-term phenomenon, to be corrected by the 

market as it exploits the excess returns available in under-priced assets. The only violation of this law 

of equilibrium is a lack of competition in the marketplace caused by regulation of either capital or 

labour. Thus, predictably, the EMH analysis of the electrical power generation industry as a semi-

public monopolistic industry is that regulation of the industry and its infrastructure has caused the 

inefficiencies and suboptimal investment apparent in the portfolio today (Hyman et al., 2005). 

                                                             

7 All prices are logarithmic transformation of their market price  
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2.3.2 The behavioural approach 

In contrast to the rationalist approach, the behavioural approach to both of the conditions of what 

information is used and how it is used are treated in a fundamentally different manner.  

Firstly, the condition of perfect information is not applied. Perfect information is abandoned not 

because of the importance and prevalence of private information, as many critical theorists have 

argued (Palermo, 2007), but because the behavioural perspective suggests that actors are either 

unable or unwilling to assess all information, and instead apply heuristics and intuition to select, 

prioritise and synthesise available information into a decision (Kahneman, 2003). Thus in economic 

models allowing for behavioural insights, the first condition for a model of decision making, what 

information, can be characterised as being ‘usually imperfect’.  

Regarding the second condition, how the information is used, behavioural models characterise 

information as being used in a ‘biased’ manner, to denote that, even when information is available, 

agents order choices based on this information in a manner non-randomly deviating from utility-

maximisation. The lack of randomness in these deviations and the imperfection of information often 

result in outcomes that are systematically biased and sub-optimal when compared to the expected 

outcomes of traditional economic models.  

We think that a useful heuristic for understanding the differences between the two perspectives seems 

to be that when using rationalist economic models, scholars must choose the amount of information 

available, and distribution of the decision outcomes (frequency of random mistakes). When using the 

behavioural model, the scholar’s choices are in defining what articles of information become available 

and how an agent not bound to rationality in action nor expectations uses (interprets) the information. 

Table 1 summarizes the differences in rationalist and behavioural approaches to the two conditions.8 

Table 1. Availability and use of information in rationalist and behavioural economic models 

# Condition Expected utility theory 

Efficient market 

hypothesis 

Behavioural economic 

theory 

1 What information is available Perfect information Scale of perfection (Strong 

to weak) 

Usually imperfect 

2 How information is processed Perfectly rational manner Randomly irrational 

manner 

Non-randomly biased 

manner 

 

                                                             

8  
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2.3.3 Application of the rationalist and behavioural approaches to electrical power investment 

decisions 

In contrast to the argument by rationalist scholars that the industry’s monopolistic lack of competition 

has caused suboptimal investment, scholars adopting the behavioural approach to decision making in 

the electrical power sector have argued that the high level of uncertainty in the decision renders the 

investment decisions particularly subject to the cognitive biases identified by behavioural economists 

in other areas of human decision making and that the low reversibility of the investment decisions 

expose the extent to which biases can distort investment decisions by leading decision makers to 

preference and process some information over other information. In this perspective, it is not the lack 

of competition, but rather the systematic biases of the decision makers that have caused inaccurate 

modelling and thus suboptimal decisions. This section reviews recent works that have applied this 

perspective. 

In a recent study that explicitly compares the rationalist and behavioural approaches to power system 

decision-making, Carpinelli and Russo (2014) study the behaviour of decision makers (DM) in solving 

problems arising in power systems under uncertainty. The authors compare the difference in 

outcomes predicted by the standard “expected utility theory” (EUT) model of economic decision-

making and the prospect theory (PT) of decision-making put forth by Tversky and Kahneman (1992b). 

In their PT model, Carpinelli and Russo consider three ‘instinctive behaviours’ of DMs: diminishing 

sensitivity (to gains and losses), loss aversion and the reflection effect. From the reference point of the 

DM, each of these behaviours alter relative values of discrete options considered in the decision 

making process, ultimately leading the possibility of the DM selecting a different solution under PT 

than is selected under EUT.  

To illustrate this, the authors compare three generic problem/solution case studies confronting power 

system decision makers:  selection of investment to improve continuity of supply, producer self-

scheduling and offer strategy price-taker producer, selection of a cable section. In each case study the 

“ideal DM” is analysed under the assumptions of EUT and the “real DM” is analysed under the 

assumptions of PT. The outcomes of the cases illustrate that DMs under PT and EUT may make 

materially different decisions, suggesting that further analysis, forecasting and interventions in 

decision making in power systems should consider the role and impact of behavioural factors on the 

actual decision making process. 

The work of Carpinelli and Russo is exemplary of a larger trend towards the application of behavioural 

economics to the ‘strategic choices’ affecting electrical power generation and supply. Of particular 
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importance in this trend is the special issue of Energy Policy entitled ‘Strategic Choices for Renewable 

Energy Investment’, along with promoting the ‘strategic choice’ research frame already mentioned and 

used in this thesis, the special issue presented a conceptual framework for studying the impact of 

behavioural factors in the renewable energy investment decision making process (Masini & 

Menichetti, 2012). In the article, the authors propose and test a model to examine whether 

“behavioural factors have a measurable influence on the decision to invest in renewable energy 

projects.”9 

The model, shown in Figure 4 suggests that the decision to invest in renewable energy is affected by 

six factors derived from three categories: a-priori beliefs in (1) market efficiency and (2) effectiveness 

of renewable energy technology, policy preferences measured by perceived importance of (3) policy 

type, (4) support level, and (5) support duration, and (6) technological risk attitude. 

                                                             

9 The model also includes a second stage, in which the resulting portfolio’s performance is analysed. As investment portfolio performance is 
out of the scope of this paper, this aspect of the model is also not considered here.  
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Figure 4. Conceptual model of RE investment in Masini and Menichetti (2012) 

Source: Masini and Menichetti (2012) 

The authors then test the explanatory power of the model in survey responses of 93 renewable energy 

investors, finding significant correlation between the beliefs, preferences and attitudes of investors on 

their investment decisions. The robust results of Masini and Menichetti’s model suggest that individual 

beliefs and attitudes hold strong explanatory power for understanding the investment decision-

making process in the electrical power generation industry. It is on the basis of these results, and the 

preceding discussion of the behavioural perspective on decision-making, that we have built our 

conceptual model and approach. The following section presents our approach and model on a 

conceptual level. This is followed by a presentation of the methodology we have used to test our 

conceptual model with empirical data. And finally we present the results of our empirical tests, 

ultimately concluding that the conceptual model is a robust model of the relationship between beliefs 

and choices in our sample population’s financial model construction process. 
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3 Conceptual Model 
As discussed in the previous section, in order to construct a model of decision making under 

uncertainty it is necessary to determine (a) what information is available to the decision maker and 

(b) how the information is processed by the decision maker. Once one foregoes the simplifying 

assumptions of rationalist economics, determining (a) and (b) become a significant challenge. A 

founding father of modern behavioural economics, Herbert Simon, (1959) described this key 

challenge, and contribution, of behavioural economics:  

The classical theory is a theory of a man choosing among fixed and known alternatives, 

to each of which is attached known consequences. But when perception and cognition 

intervene between the decision-maker and his objective environment, this model no 

longer proves adequate. We need a description of the choice process that recognizes that 

alternatives are not given but must be sought; and a description that takes into account 

the arduous task of determining what consequences will follow on each alternative 

(Simon, 1959). 

In the 55 years since this quote was published, behavioural economists, psychologists, political 

scientists, management theorists and many others have developed and put forth an approach to 

creating the description of the choice process originally called for by Simon. Indeed Simon himself 

contributed significantly to this effort in his 1977 book entitled “The new science of management 

decision” in which he put forth a theoretical framework for understanding the choice process as one in 

which the actor, whether individual or organisational, must proceeded through four basic steps: (1) 

gather information, (2) form beliefs, (3) prioritise available options and (4) make a choice. This simple 

four-step process provides a useful framework within which to understand much of the major works 

of behavioural and neuroeconomics in the latter half of the 20th century. 

Shortly before Simon published ‘the new science of management decision’, Ronald Taylor et. al. (1974; 

1975) , drawing on Simon’s earlier work, decomposed the information gathering step of the choice-

making process into a cycle in which the human brain attempts to, but ultimately fails to, process the 

information that it perceives to be available in the information gathering step. Taylor and his co-

author’s work popularised the now widely adopted term ‘cognitive strain’ to describe the brain’s 

inability to process all information. In seeking to understand how the human copes with and reacts to 

‘cognitive strain’, two contemporaries of Taylor, Amos Tversky and Daniel Kahneman (1974) put forth 

the idea that in the face of cognitive strain, the choice-maker resorts to ‘heuristics’, strategies for 

simplifying and prioritising information gathering to enable satisficing belief formation.  
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Having formed beliefs about the uncertain world, the choice-maker must prioritise among the viable 

choice-options that he/she believes exist, in order to ultimately make a choice. Simon conceptualises 

the variable influencing this step as the ‘goals’ of the choice maker. In seeking to redefine the 

understanding of the goals of ‘homo economicus’, the behavioural perspective has levied a widely 

accepted challenge to the rationalist assumption of the linear utility function. We have already 

mentioned Tversky and Kahneman’s prospect theory (PT), which demonstrates a non-random lack of 

linearity characterised by goals such as loss-aversion  (Kahneman & Tversky, 1979; 1992b) . Other 

behavioural work, such as Lerner and Miller’s (1978) ‘just-world hypothesis,’ has suggested that the 

goals of choice makers are characterised not only by absolute maximisation, but also relative equality. 

Finally, the options having been prioritised based on the complex array of goals possible in the 

behavioural perspective, the process ends in a choice. 

Based on this body of work understood within the framework of Simon’s four steps of the choice-

making process, we seek to test the relationship between the beliefs of financial modellers of power 

plant investments and the choices those modellers report making in constructing their financial 

models. 

We present our understanding of this relationship within the choice-making process at a conceptual 

level in Figure 5. In Figure 5, as in nearly all behavioural work that has come before ours, we explicitly 

compare our behavioural conceptualisation of the choice making process with that of the rationalist 

perspective’s.  

It is relevant to note that while the choice making process we are investigating is ultimately a sub-

process of the overall organisational power plant investment decision, we view the flow from beliefs to 

the choice of a specific discount rate assumption or capital budgeting criteria to be a full ‘choice cycle,’ 

in which the choice maker completes all four of the steps of choice making. Therefore, in our study 

step (4) is the choice of a particular modelling criteria or assumption.10 The following sections 

introduce the model in greater detail, and in doing so provide the details of our conceptual research 

approach which we ultimately test empirically in this thesis. 

                                                             

10 The process of interest for our research is the construction of financial models. It is relevant to note that this process is only a sub-process 
within the larger context of the entire investment decision-making process. Some financial modellers may build models simply for fun, but 
most construct them in order to provide their firms with a set of viable investment options from which to choose. Given our limited resources 
of data, time and expertise we have limited our scope to the construction of financial models, however, to provide the reader with the 
broader context and suggested areas of potentially fruitful further research, we have provided a brief overview of our conceptualisation of 
the entire process in Appendix B. 
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3.1.1 Information gathering and belief formation 

As discussed in section 2, rational economics has often approached the condition of what information 

is available to the choice maker by making or conditioning the assumption of ‘perfect information.’ 

Once one departs from the condition of ‘perfect’ information, and the simplifying method of simply 

adjusting the level of ‘perfection’, as is done in the various machinations of the efficient market 

hypothesis (Fama, 1970), it can be a daunting task to define the information that is available to a 

choice maker. 

Figure 5 demonstrates that this condition of “what information is available” can be converted into a 

choice-making sub process by conceptualising it as a question of how information is gathered, and 

illustrates the differences between the rational model of choice-making and the model of choice-

making that arises once these behavioural factors and limitations are introduced. 

In the rational economic approach, gathering information is essentially ‘copying’ data perfectly into a 

choice maker’s understanding of reality. Under this assumption the only limitations may be the search 

cost of accessing the data. Despite the work of behavioural economics, this view is widely held among 

today’s scholars. Even in their critique of neo-classical economics, many established economists such 

as Stieglitz (2000) have grounded their work in the assumption that a choice maker is capable of 

‘perfect understanding.’ However, this conceptualisation of the choice maker is overly simplistic, and 

fails to explain the failure of choice makers to make optimal choices even when all information is 

presented to them, such as has been observed in Tverskey and Kahneman’s (1979) experimental 

research, and has certainly been observed in real life throughout history.11 Indeed, as Simon (1959) 

put it, “the decision-maker's model of the world encompasses only a minute fraction of all the relevant 

characteristics of the real environment, and his inferences extract only a minute fraction of all the 

information that is present even in his model.” The behavioural approach to choice making adopts 

Simon’s view expressed in this quote, and so releases the choice maker from the condition of 

perfection, and allows for the limitations of human information gathering and processing suggested by 

the fields of cognitive psychology and neuroscience.12 The limitations under which information is 

gathered by the choice-maker shown in Figure 5 are derived from Taylor’s (1975) concept of 

‘cognitive strain’. The following section briefly introduces our handling of cognitive strain and the 

related heuristics used by modellers in the belief formation and choice making process. 

                                                             

11 Note, while outside of the scope of this paper, there exists significant debate about the generalizability of the findings of experimental 
research of human behavior, Levitt and List (2007) provide an overview of the critique. 
12 See Camerer (2007) for a review of the intersection of economics, cognitive psychology and neuroscience. 
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3.1.2 Cognitive strain 

Based on Taylor et. al. (1974; 1975) , we draw two broad categories of sources of cognitive constraint 

which we must be aware of and address in order safely assume comparability in the beliefs of different 

modellers. The first category is ‘decision complexity’ and second category is the ‘characteristics the 

individual decision maker’. It is important that to the extent possible we have controlled for these 

variables in order to ensure that our respondents’ beliefs can be assumed to be comparably expressed 

and have similar impact on the ultimate choice. Or to put it plainly, because we are trying to 

investigate the relationship between beliefs and choices, we need to control for the risk that some 

respondents choose a particular choice simply because they are ‘dumber’ or more strained than 

others. Failure to control for these aspects would create considerable noise in the relationship 

between belief and choice. 

3.1.2.1 Cognitive strain variable I: Decision complexity 

The first variable influencing the level of cognitive strain is the complexity of the choice. As only one 

choice-making process is examined in our research, we have de-facto controlled for variations in 

decision complexity.  As will be discussed in section 3.3, we further reduce the impact of complexity by 

controlling for the modeller’s investment perspective/hat, which could be a driver of decision-making 

complexity.  

Furthermore, we examine expert respondents who report professional familiarity with the choice-

making process they are being survey on; therefore we expect a low level of incompetence and a 

commonly experienced level of complexity. However, recognising that familiarity may differ even 

within this professional group, and recognising that familiarity may affect the complexity of a choice 

for a modeller, we consider the influence of experience on the results throughout our analysis. 

Experience is thought to influence both the strength of belief formation  (Fox & Tversky, 1998) and, 

through three related cognitive biases13, the amount and impact of new information that is 

included/omitted in the formation of the choice maker’s issue specific belief (Taylor, 1975). The three 

biases are the availability bias (1), the conservatism bias (2) and confirmation bias (3). The availability 

bias (1) is the extent that choice makers’ preference information that is familiar and easily recalled in 

forming beliefs. The conservatism bias (2) is the tendency of choice makers to fail to adequately adjust 

their previous beliefs in light of new relevant observations. The confirmation bias (3) is the tendency 

                                                             

13 Behavioural economists and psychologists have spent considerable time identifying the many limitations and machinations of an 
overloaded human decision maker, naming each for a different bias or heuristic, Kahneman (2003) provides a review. 
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of choice makers to omit or underweight information that does not confirm their previous beliefs. All 

three biases assist choice makers in handling cognitive strain and are conditional on the extent that 

the choice maker has pre-existing knowledge/beliefs. Thus, there is reasonable evidence to believe 

that the experience of a choice maker may affect both belief formation and the choices that are 

ultimately made based on those beliefs. In our conceptual model we have referenced the related 

heuristics simply as ‘heuristics’. In order to handle this variable, we test for the influence of experience 

throughout our analysis, reporting wherever experience has a significant impact on the relationship 

between the beliefs and choices of modellers.  

3.1.2.2 Cognitive strain variable II: Characteristics of the choice maker 

The second category of variables influencing cognitive strain is the characteristics of the choice maker 

such as intelligence, dogmatism and propensity for abstract thought. We do not control for these 

variables. In our view, this does not compromise our research, as our primary focus is on the 

relationship between formed beliefs and the choice, and thus is not directly impacted by variations in 

cognitive strain, furthermore our sample population is subject to the normative selection process of 

hiring practices, which partly ensures similarity in their cognitive abilities.  

Ultimately the information gathering process condition by the cognitive strain the choice maker is 

subject to and the heuristics he/she applies, results in the formation of specific beliefs that allow for 

the creation of choice options. Having established the frame of the choice making process and our 

conceptual model, namely how beliefs are formed through the interrelationship of information, 

cognitive strain and heuristics, it is now possible to introduce our independent variables: beliefs. The 

following section introduces the independent belief variables. The operationalization of our variables 

is discussed in section 4, and thus not included in detail in the following sections. 

3.2 Variables in the choice making process of financial modelling of electrical 

power capacity investments 

Grounded in the literature of behavioural choice making and economics reviewed above, our basic 

method of investigation into how beliefs impact choices is to study the effect of a particular set of 

independent belief variables on a particular choice, controlling for the intervening variable of the 

choice makers’ ‘goals’. In this section of the paper, we move from this generalised terminology to the 

specific choice-making process and beliefs we are studying by introducing the three independent 

belief variables and the one controlling ‘goals’ variable (section 3.2.1) and the five dependent choice 

variables (section 3.2.2). In describing each category of variables, we draw on the previous discussion 

of our conceptualisation of the choice making process to explain how we have selected the specific 
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variables we view as relevant to understand how choices are made in the financial modelling of 

electrical power capacity investments.   

3.2.1 Independent variables: Beliefs 

Any study of beliefs is faced with the challenge of selecting a discrete and limited set of beliefs to 

investigate, lest the model lose all meaning or the researcher be overwhelmed by the cognitive strain 

of processing the information. The beliefs that are ultimately selected will necessarily represent an 

aggregation and simplification of the true beliefs of the subjects, opening the research to the critique 

that a human’s beliefs about a particular issue cannot be modelled by only a few categories. 

Recognising this limitation in selecting our independent variables, we have sought to identify the 

minimum beliefs that must be held in order to be willing to consider RE fuel sources as viable for 

power plant investment.14 This is the same research approached used by Masini and Menichetti 

(2012) in studying the effect of European investors’ beliefs on their decision to invest in power 

generation based on renewable energy fuel sources. Ultimately we use the variables put forth by 

Masini and Menichetti, making a few specific changes based on our conceptual approach to the choice 

making process. This section of the paper describes the independent variables we have selected and 

our few but key deviations from Masini and Menichetti’s model. This section remains at the theoretical 

level, the operationalization and construction of our independent variables from survey data for the 

purposes of empirical testing is discussed in the methodology section 4.3. 

In their study, Masini and Menichetti put forth three categories of independent variables: (1) ‘a-priori 

beliefs,’ (2) ‘policy preferences’ and (3) ‘technological risk attitude.’ Within the category of ‘a-priori 

beliefs’ Masini and Menichetti identify two variables: confidence in market efficiency and confidence in 

technological effectiveness, writing:  

As the success of a renewable energy project (and the resulting appeal of such a project 
for an investor) depends on the technological feasibility of the project and on the 
market’s ability to value the project, we argue that investors have a priori beliefs with 
respect to both aspects. Accordingly, we expect that investors are influenced by two 
types of a-priori beliefs. They reflect the investor’s trust in the technologies considered 
for the investment, as well as their trust in the efficiency of the market mechanisms. 

                                                             

14 Note that we use viable rather than ‘profitable’ because viability is the term used by Simon (1979) in describing the creation of option 
arrays by decision makers in the process of selecting a decision. While we are studying a financial decision, we are only interested in the 
extent to which an option is perceived to be viable for the purposes of the financial modeler, which may not necessarily reflect overall 
profitability or investment behavior.  
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We agree with the assessment that holding beliefs in the technological feasibility of a project and the 

market’s propensity to efficiently supply financing and reward risk with return are fundamental in 

order for a modeller to view a particular project or technology as a viable investment option. 

Therefore, in our model we adopt both of Masini and Menichetti’s variables. In our model, these beliefs 

are referred to as a modeller’s (1) confidence in the effectiveness of the RE technology, (2) confidence 

in market efficiency. The only differences in our approach to these variables is to highlight the RE-

focus of the technology variable, and our dropping of the word ‘a-priori’ form the category of ‘beliefs’. 

Both differences are semantic, but the second allows us to discuss key conceptual foundations of our 

approach to the choice-making process, and therefore we discuss it in section 3.2.1.1.1. 

Masini and Menichetti’s third independent variable category is ‘policy preferences,’ which they report 

including because “[i]n the current energy market, policies play a paramount role in determining the 

success of a renewable energy project.” There is considerable evidence supporting Masini and 

Menichetti’s view of the importance of policy in the current market design (Dinica, 2006; KPMG, 

2013). Because we agree that policy has a great influence on the decision making of the industry, we 

have also included a policy-related variable in our model: confidence in RE policy effectiveness, which 

measures the degree of confidence that a modeller has that if the market is inefficient, policy 

intervention will be effective in correcting or compensating for the failure of the capital market to 

provide efficient allocation of capital. 

Our policy variable differs from that of Masini and Menichetti because we are specifically interested in 

modelling how beliefs about policy impact financial modelling choices, and less interested in the 

‘preferences’ of financial modellers, which we conceptualise as ‘goals’. This difference is explained in 

detail in section 3.2.1.1.2.  

Under perfect market conditions, a modeller only needs to hold a strong belief in the effectiveness of 

the technology in order to be willing to invest in the project, as capital for the profitable project will be 

supplied in an efficient market, and thus policy intervention will not be relevant. However, as Masini 

and Menichetti highlight, the market for investment in electrical power generation is not efficient. 

Therefore, we introduce beliefs (2) and (3). Given the importance of policy support to RE investment 

and the inefficiencies of the capital market for RE investment, we believe these three beliefs are 

essential in determining financial modeller’s perceptions of RE technology investment as a viable 

alternative. This analysis allows for the adoption of three variables rather than one, while still 

satisfying Occam’s razor. These three beliefs represent the minimum belief variables to explain 

modelling choices: confidence in RE technological effectiveness, confidence in RE policy effectiveness, 

and confidence in market efficiency.  
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Having introduced our three independent variables and their relationship to those put forth by Masini 

and Menichetti, the following section briefly discusses the major deviations of our independent 

variables from theirs, as well as introducing our control variable of ‘investment hat’ which addresses a 

fundamental difference in our approach from Masini and Menichetti.  By discussing the key deviations 

of our model from theirs, we hope to enhance comparison and allow for appropriate empirical 

additively between the two models. 

3.2.1.1 Key differences in conceptual model from Masini and Menichetti 

3.2.1.1.1 On the approach to beliefs 

The first modification to Masini and Menichetti’s independent variables we have made is to drop the 

word a-priori from our independent variable group of ‘beliefs.’ There are two reasons for this 

deviation, both of which represent important elements of our conceptual approach to human choice 

making under uncertainty. 

Firstly, a-priori is a term drawn from epistemology, where it is typically used to refer to the existence 

of knowledge about the validity of a proposition in the complete absence of information gathering 

(Kitcher, 1980), however, based on our conceptual model of the choice making process (Figure 5), 

information gathering leads to the formation of beliefs, and thus these two cannot be separated. 

Indeed, the beliefs we study could be even more accurately referred to as a-posteri beliefs conditioned 

by imperfect information processing. We believe the modellers form their beliefs on information, not, 

as ‘a-priori’ suggests, before any information is received. Importantly, while we believe information is 

the basis for belief formation, we also believe that modellers form their beliefs imperfectly due to the 

existence of the behavioural factors of cognitive strain and the application of heuristics. To highlight 

this distinction we have dropped a-priori from our variable category of ‘beliefs.’ 

The second reason for dropping the term ‘a priori’ provides for an opportunity to discuss a major 

limitation of our model: the reverse causality trap. In reporting our empirical investigation of the 

correlation between particular beliefs and particular choices in financial modelling we are subject to 

considerable risk of implying that the empirical data supports our theoretical assertion of causality 

between beliefs and choices, when in fact the empirical evidence we present can only display 

correlation, and not causality. 

In our view, the term used by Masini and Menichetti of ‘a priori’ increases the risk that the reader may 

confuse correlation with causation because ‘A priori’ is a term that assumes causality (Podsakoff et al., 

2003). Rooted in the theory of choice-making proposed by Simon (1959; 1977), we assume in our 

conceptual model that causality runs from beliefs to choices, however, it is not possible for us to 
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determine the direction of impact between these two variables in our empirical evidence. Indeed, the 

choices we study, such as the assumption of a discount rate are not made only once and certainly not 

made in complete isolation, but rather modellers make these choices many times over the course of a 

career. Therefore, it is entirely reasonable to expect a feedback loop to exist in which the modelling 

choices, through their shaping of the model output, in fact affect the formation of beliefs, and thus 

causation runs the other direction.  

Behavioural economists have generated considerable experimental evidence of a feedback loop 

between beliefs and choices in which both are at different times in a repeated game a function of the 

other (Neugebauer et al., 2009). 

Outside of the laboratory, this relationship between financial modelling choices and beliefs has 

certainly been suggested in relationship to the value-at-risk model and the global financial crisis of 

2007-8 (Crotty, 2009). Indeed, the researchers’ own professional experience and informal 

interviewing of financial modellers suggests that this feedback loop is at least anecdotally existent. 

Thus it seems reasonable to question if it may also exist in the US power plant investment community. 

However, our empirical evidence is not sufficient to investigate such a claim. Instead, we at times may 

reduce the risk of this directional trap by controlling for the experience of the choice maker with the 

choice at hand, and we investigate this where possible, but ultimately, it will never be possible to 

eliminate the reverse-causality trap in our research, and therefore we reject the use of a-priori in 

describing the beliefs because it unnecessarily risks suggesting causation, where only correlation is 

tested. 

3.2.1.1.2 On the handling of policy: differentiating between beliefs and preferences 

The second major deviation in our selection of independent variables from the Masini and Menichetti 

model is to replace the variable of ‘policy preferences’ with a variable of the choice maker’s belief in 

the likeliness of effective policy.  The rational for this change is grounded in our conceptual model of 

choice-making (Figure 5) in which goals are distinct from beliefs. Masini and Menichetti’s term of 

‘policy preferences’ suggests a hierarchy of the available options perceived by a choice maker, which 

would firmly place the variable in the realm of a ‘goal’ in that it affects the shape and nature of the 

choice maker’s utility function. Indeed, this is not just a semantic difference, but rooted in the actual 

question upon with the variable is based. In operationalizing the variable, Masini and Menichetti 

proposed a set of available policy options to their subjects, and assessed their preference for each 

variable (type, level and duration). By providing the ‘possible alternatives’ to be considered, the 

researchers completed the information gathering and belief forming stages of choice making 

suggested in Figure 5. Thus it was not on the basis of their own beliefs, but those of the researchers, 
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that options were identified, leaving the variance between respondents’ ranking down to the 

differences in their own goals. While this presents an interesting opportunity to model the utility 

functions of different choice makers, the importance of goal variance in the choice making process is 

not the focus of our study, and we actually attempt to control for this variance by controlling for the 

investment perspective of choice maker, as will be discussed in section 3.3.  Since in our independent 

variable on policy, we are interested in modelling the modeller’s belief in the likeliness of effective 

policy intervention in favour of RE technology, we use modellers’ responses to the question of when 

(how many years in the future) they expect effective carbon tax policy to be implemented in the US. 

Figure 6 maps this discussion to the generalised model of choice-making put forth in Figure 5, 

illustrating the difference between the independent variables of policy preference in Masini and 

Menichetti and our independent variable of belief in policy effectiveness. 
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3.2.1.1.3 On dropping the variable of attitude for technological risk 

The third and final major difference between our independent variables and those of Masini and 

Menichetti is that we do not consider a variable of the choice maker’s attitude for technological risk. In 

Masini and Menichetti, technological risk attitude was measured by the ratio of allocation of an 

investor’s portfolio to radically innovative RE technologies to less innovative RE technologies. This 

variable is essentially the case specific version of a commonly studied variable in behavioural 

economics: risk attitude. Behavioural research suggests that different people have different attitudes 

towards risks, with a categorisation of ‘risk adverse’ ‘risk neutral’ and ‘risk seeking’ often applied  

(Kahneman & Tversky, 1979; Tversky & Kahneman, 1992b). The primary application of this insight in 

behavioural economics has been to assess the importance of particular risk attitudes on the goals of 

choice makers, such as is done in Sjöberg and Engelberg (2009). A secondary possibility is that risk 

attitude could influence information gathering and belief formation. If this were the case, it would be 

an interesting independent variable to consider. However, the findings of Taylor and Dunnette (1974) 

suggest that there does not appear to be a relationship between risk-seeking attitudes and information 

gathering/belief formation strategies. Ultimately, we have not included a risk-attitude variable in our 

study. 

Our decisions to alter the model presented by Masini and Menichetti does not call into question the 

validity of their original model. The primary driver of difference is our explicit interest in testing the 

relationship between beliefs and choices; this is a different aim than that of Masini and Menichetti, 

who did not explicitly distinguish between beliefs and goals in their model. The following section 

explains this distinction and introduces the variable of ‘investment hat’ that we employ to control for 

the ‘goals’ of the modellers. 

3.2.1.1.4 On controlling for goals 

As previously discussed, our conceptualisation of the choice making process and the impact of beliefs 

on choices is based on Simon’s (1977) four phases of choice making, this model presents four steps a 

choice maker takes: first, he/she  (1) gathers information, (2) forms beliefs, (3) prioritises available 

options (e.g. available discount rates) and (4) makes a choice (e.g. discount rate). In order to correctly 

test the relationship between our independent variables, beliefs on modelling choices, it is necessary 

to control all variables that may intervene between the belief and the choices. Based on our 

generalised model of behavioural choice-making (Figure 5) and Simon’s four steps, we recognise that 

there is not a direct relationship between beliefs and choice. Indeed there is an important intervening 

variable. Rather than directly affecting the choice, the direct influence of the beliefs is on the possible 

alternatives a choice maker will evaluate in step (3) option prioritisation, to ultimately execute step (4) 

a choice. Thus, beliefs only determine the options that a choice maker perceives to be available. The 



 

 

32 

choice maker is only able to finally select the optimal choice from the available options he/she 

perceives to exist by completing step (3) option prioritisation. Therefore, in order to test the 

relationship between (2) and (4), it is necessary to control for variables determining (3).  

The primary variable influencing the prioritisation of available options is the ‘goal’ of the choice 

maker. In traditional economics, goals have been simplified into a single utility maximising function. 

But in light of behavioural economic theory, specifically Prospect Theory’s findings of non-linear utility 

functions  (Kahneman & Tversky, 1979; 1992a) and the existence of non-utility related goals such as 

‘fairness’  (Lerner & Miller, 1978), the behavioural perspective defines goals in a broader sense than 

the rationalist utility maximisation view does. This broader behavioural definition allows for 

differences in goals to exist between choice makers. The practical conclusion of this conceptualisation 

of the choice making process is that in order to test the relationship between (2) beliefs and (4) 

choices; it is necessary to control for (3) the goals of the choice maker. Therefore, to control for the 

goals of the financial modellers, we identify and control for the ‘investment hat’ of each modeller. This 

variable is a proxy for the ‘goals’ of the investor, which are otherwise unobservable in our data.  

Our specific operationalization of investment perspective as a variable, and how it differs from the 

control variable of firm type used by Masini and Menichetti, is discussed in section 4.3.2. 

Having introduced our independent variables and the control variable of investment hat, Figure 7 

presents our operationalized model of the choice making process, which essentially ‘fills-in’ our 

conceptual model with specific variables. The following section presents the final piece of our model, 

the five dependent variables of ‘financial modelling choices’. 
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3.2.2 Dependent variables: financial modelling choices 

In order to test the relationship between beliefs and financial modelling it is necessary to decompose 

the financial modelling process into discrete choices that are made by the choice maker, which in our 

study is a title synonymous with the ‘modeller.’ We conceptualize the financial modelling process as 

having two stages. The first stage is the selection of method and criteria. This stage requires that the 

modeller select the parameters that are relevant for his/her analysis. Once the parameters are 

selected, the second stage of financial model construction is to choose how to handle each variable 

parameter, which we term ‘factor’ in the model; these factors can be handled in a manner that is 

conservative, neutral or preferential. 

Whereas our control variable and independent variables have been selected on the basis of the 

theories of behavioural economics and the cognitive approach to human choice-making, our 

dependent variables of financial modelling choices have been selected on the basis of traditional 

corporate finance theory, which has developed a strong set of normative theories to assist financial 

modellers in constructing financial models and comparing different investment opportunities. 

We believe this strategy provides robustness in our test of behavioural variables, beliefs, because they 

are compared to dependent variables that are traditionally assumed to be the height of rationality, 

financial modelling criteria and assumptions. Financial modelling choices have been established and 

furthered in a highly formal institutional manner through business schools and certifications for public 

accountants and financial advisors. Given the highly prescribed and regularised nature of these 

choices, it will certainly be a robust result to find that the choices are well explained by the individual 

beliefs of the choice maker. Or to reiterate the original research assertion, to find individual beliefs, the 

monikers of the behavioural-man and bounded rationality, to have significant explanatory power for 

the key choices made in constructing financial models, the mechanism by which the supposedly 

rationalist actor approximates the future reality, would be empirical evidence of how the behavioural 

biases and cognitive limitations that have been observed in individuals are operationalized and 

formalised within the organisational decision making process.  

In order to have fully introduced all variables included in our conceptualisation of the relationship 

between beliefs and financial modelling choices, it is necessary to mention the dependent variables in 

this section, however for readability, these variables will be discussed in detail in section 5, where the 

importance of the variable, its operationalization and the results of our empirical tests are reported. At 

this point, it is sufficient to state that we have selected five financial modelling choices for 

examination: the handling of tax, selection of capital budgeting criteria, and the factor assumptions of 

time horizon, discount rate and cash flows. Why these variables are important, how we have 
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constructed them and the hypotheses that we hold for what relationship will be expressed by 

modellers between their beliefs and these choices are described in section 5. The following section 

introduces the models through which we test the relationship between beliefs and choices 

3.3 Models of the relationship between beliefs and financial modelling choices 

3.3.1 Base model and controlled base model 

In order to operationalize these variables into hypotheses, it is necessary to adopt a prediction about 

the effect of the independent variables on the financial modelling choices of the modellers. Our basic 

hypothesis is that more of each belief that a modeller holds the more that the modeller will make 

financial modelling choices that preference the valuation of RE technology relative to FF technology. 

We call the model of this generalised hypothesis the ‘base model’ because it is the simplest form of our 

conceptual model. 

However, as discussed in section 3.2.1.1.4 on controlling for goals, the base model does not fully 

capture our conceptualisation of the choice making process and the impact of beliefs on choices. In 

order to correctly test the relationship between our independent variables, beliefs and modelling 

choices, it is necessary to control all variables that may intervene between the belief and the choices. 

Based on our generalised model of behavioural choice-making (Figure 5), we recognise that we need 

to modify the base model to control for the ‘goals’ of the choice maker, which in our study are 

operationalized as the investment perspective/hat of the choice maker. Therefore we complicate the 

BM by controlling for goals, which gives us the ‘controlled base model.’ 

From the controlled base model, we are able to construct our basic hypotheses that each belief biases a 

modeller’s choices of modelling criteria and assumptions towards particular choices. Our specific 

hypotheses will be stated in section 5, where each dependent variable is described in detail. 

Before moving on to describe the dependent variables and report the results of the empirical test of 

the controlled base model, it is necessary to address a final aspect of the our model’s design that is 

suggested by our conceptual understanding of the choice making process: that the independent 

variables of beliefs may be interrelated in their influence on choices. The following section introduces 

our model of this possibility, which we term the index model.  

3.3.2 Index model and controlled index model 

While the controlled base model and its generalised hypothesis may be valid, there is a theoretical 

reason to believe that the controlled base model may oversimplify the relationship between beliefs. In 

the base model, both controlled and uncontrolled, we assume that beliefs are independent of each 
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other in their influence on choices. However, it may in fact be that a person’s beliefs are additive and 

interrelated and must be studied as they relate to each other within a given choice maker, rather than 

as they exist individually within the choice maker. This perspective, which we incorporate into our 

third and final model, accounts for how the beliefs affect the choice maker’s overall perception of RE as 

a viable investment alternative to existing technologies. As illustrated in  Table 2, in order for a 

modeller to view RE as a viable investment alternative, and thus choose to model RE technology ‘on 

the same footing’ as existing technology, a modeller need not hold all three beliefs, but must hold at 

least two of the three beliefs we have identified.  

In practical terms,  Table 2 presents a series of discrete scenarios in which a modeller either holds 

sufficient beliefs to view RE as a viable investment alternative, or does not. For example, scenario 2 is 

the case in which a modeller who believes in RE technology but does not believe he/she can gain 

access to capital at reasonable rates, and lacks faith that effective policy will intervene to compensate 

for this market failure will not view RE as a viable investment alternative. In contrast, scenario 5 

suggests that a modeller who believes in the effectiveness of the technology and the efficiency of the 

market will simply submit the investment opportunity to the capital markets, secure financing and 

proceed with the investment. Additional descriptions of the scenarios can be found in the footnote.15 

  

                                                             

15 Scenario 1 is the case in which none of the beliefs are held strongly enough to support a modeller’s belief that RE technology is a viable 

option. Scenario 6 shows the ‘bridge to nowhere’ scenario, in which a modeller who does not believe in the effectiveness of the technology 

may still be willing to invest if he believes that the policy intervention will be great enough to make even ineffective technology a valuable 

investment, and that the market is efficient, and will support this investment opportunity. This can be contrasted with Scenario 4 in which 

the modeller believes there is an opportunity to benefit from the policy by investing in ineffective technology, but believes the market is 

inefficient, and thus will not ‘see’ this opportunity and provide financing. Scenario 7 suggests that a modeller who believes in the technology, 

but believes his bankers and shareholders will fail to see the value of the investment, will still view RE as a viable investment alternative if 

he/she believes that government policy will intervene with a package of benefits and penalties to compensate him/her for the failure of the 

capital markets. Finally, in scenario 8, the modeller views RE as a highly viable investment option given that the technology is effective, policy 

will support it, and the market is available to finance it efficiently. 
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 Table 2. Impact of beliefs on perception of RE as a viable investment alternative 

 

While table 2 provides a useful schema for considering how likely a modeller is to view RE as a viable 

investment alternative based on the confluence of the three beliefs, actual beliefs are not binary 

variables, and thus table 2 would be more accurate if it were a continuum rather than a series of 

discrete scenarios. However, in order to study the impact of beliefs on choices, it is necessary to study 

the exact finite point at which a belief is held strongly enough to make a choice a viable option. We 

think of this point as the ‘viability threshold’ above which the belief is held strongly enough to 

influence choice, and under which the option is not recognised as viable.  In this sense, we can treat 

our three independent variables as binary at the ‘viability threshold’. This is how table 2 is able to 

contain discrete scenarios based on binary variables.  Unfortunately, we do not know what this 

viability threshold is, and it seems likely that it is different for each individual and each belief. 

Therefore in our research we concern ourselves solely with the relative viability threshold, meaning 

that we rank individuals on scales relative to each other for each belief and assume that those 

individuals hold the same viability threshold. The comparability of respondents is always a challenge 

for researchers using survey data. Survey respondents may have perceived different intervals between 

available responses, and thus cannot be compared with inferential statistics. We discuss our handling 

of this issue generally in section 4.3.1, and specifically for our construction of the index model in 

section 4.4.1.4. 

In light of the relationship between these three beliefs and recognising these limitations, we introduce 

the index model, shown in Figure 8, which replaces all three belief-variables with a single RE belief 

index variable drawn from Table 2. 

If the relationship between these beliefs that we propose in the index model exists, the RE belief index 

variable will be an even better predictor of the modelling choices than is a model containing each 

 Belief variable Inference if the belief is held  # of Possible Scenarios 

  1 2 3 4 5 6 7 8 

RE technology 

effectiveness 

RE technology is effective N Y N N Y N Y Y 

RE policy effectiveness There will be effective policy to tax carbon N N N Y N Y Y Y 

Market efficiency Capital will be allocated efficiently to profitable 

investments 

N N Y N Y Y N Y 

RE belief index RE is a viable investment alternative: N N N N Y Y Y Y 
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belief independently. The index model then gives us the ability to test a generalised hypothesis that 

modellers who hold two of three beliefs supporting the viability of RE as a viable investment 

alternative will make financial modelling choices that preference the valuation of RE technology 

relative to FF technology. It is relevant to note that in order to allow for comparability to the base 

model and controlled base model, we test both a controlled index model and an uncontrolled base 

model. Together with the handing of the survey data and the operationalization of the independent 

variables, the specific econometric formulations of the models presented in this section are discussed 

in the following section. The operationalization of the dependent variables, our hypotheses, and the 

results are then presented in Section 5.  
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4 Methodology 

4.1 Introduction 

Section 4 of the paper presents the empirical methods we have applied to test the relationship 

between the beliefs and choices of financial modellers.  

Our methodological approach is grounded in recent literature that applies behavioural perspectives on 

decision making to the electric power investment decision. Specifically, we draw on the econometric 

methods used by Masini and Menichetti (2012). We believe that, controlling for the goals of the 

modeller, a linear trend relationship exists between our operationalized independent variables 

(beliefs) and an array of operationalized dependent variables (financial modelling choices). These 

variables and the models we believe model the relationship have already been introduced at a 

conceptual level (section 3). In contrast, the purpose of this section of the thesis is to describe how we 

have transformed these conceptual models into testable econometric regression models by 

operationalizing the Barradale 2006 survey data made available to us. The section is organized as 

follows: firstly, we introduce the survey of electric power professionals from which our data is drawn. 

Secondly, we discuss the handling of key methodological challenges to operationalizing survey 

response data. Thirdly, we explain how each independent variable has been constructed based on the 

survey data. Finally, we present our three models as econometric regression models, specifying and 

testing the key statistical assumptions that we make in constructing the models. 

4.2 Survey data 

To empirically test of the conceptual models we have presented in section 3, we use data from 

‘Barradale, 2006 Electricity Industry survey,’ a survey of professionals in the electric power industry 

conducted in 2006 (Barradale, Unpublished). Barradale 2006 is a large survey covering a range of 

subjects and participants.16 Parts of the survey have been analysed and used in previously published 

research (Barradale, 2010a; 2010b; 2014). In constructing our dependent variables we draw on a 

limited sub-section of the survey that has not been analysed previously. Therefore our research has 

been conducted on raw data. The author of the survey, Merrill Barradale, was our advisor on this 

thesis and has been instrumental in providing advice and guidance, as well as granting us permission 

to use her intellectual property. However, we are fully responsible for our own use of the raw data as 

we received it. As we did not conduct the survey, we will not focus here on surveying methods or 

                                                             

16 For a complete discussion of the survey and data collection methods, see Barradale (2010b). 
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issues, but rather describe the decisions we made in handling the survey data and 

operationationalizing it into variables to include in our regression models. The following section 

describes the first decision we made regarding the data: to select the observations relevant for our 

analysis. This is followed by a discussion of our approach to scale, another critical choice we have 

made in our operationalization of the survey data. 

4.2.1 Selection of observations relevant to our analysis 

For the purposes of our study, we are not interested in just any participant in the electric power 

industry, but only those who are involved in constructing financial models of power plant investment 

options. To identify these respondents, we examined the responses of respondents to the survey 

question: “…Describe your involvement in financial modelling of power plants” and created two 

groups based on their given response to the three below options: 

A) I’ involved in financial modeling analysis (number-crunching)  

B) I’m involved in choosing modeling methodology and assumptions 

C) I’ involved in financial decision making based on model output 

Respondents who selected (B) are the most relevant for our analysis because we are interested in 

modelling the relationship between beliefs and the set of dependent variables. These respondents 

specifically report being ‘choosers’ of the method and assumptions. There is likely a stronger 

connection between the beliefs and financial modelling choices of these choosers, because they have 

greater authority and agency than number-crunchers and people who are making decisions on final 

model output, who responded (A) or (C) respectively. 

In answering the question, respondents could select multiple responses to relect, for example that they 

were both number crunchers and choosers. To separate out respondents who are choosers from the 

non-choosers, all the possible combinations were considered (A; B; C; A+B+C; A+B; A+C; B+C; A+C) 

after considering the following mix of the possible variations of the question we adapted two main 

categories: 

 ‘Non-choosers’ all variations with A or C but not B (A; C; A+C) 

 “Choosers” all variations with B (B; B+C; A+B; A+B+C)  

Of the 700 respondents to the Barradale 2006 survey, 394 reported being involved with or familiar 

with the financial modelling done in their organisation, we refer to this group as the general sample 

population “all modellers.” For the purposes of our study we exclude all respondents of the Electric 

Industry survey outside of the 394 respondent ‘all modellers’ population. Of the general sample 
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population “all modellers,” 148 reported ‘B’, that they were specifically  ‘involved in choosing 

modelling methodology and assumptions.’ We term this sub-sample population “choosers” to reflect 

their role in choosing the methodology and assumptions in models. This leaves 246 respondents who 

we classify as a sub-sample population ‘non-choosers,’ who reported being ‘involved in financial 

modelling/analysis (i.e. number crunching), (A in the question above) but did not report being 

involved in choosing the methodology and assumptions of the models. These categories give the 

populations shown in Table 3. 

Table 3. Segmentation of sample population by involvement in financial model choice making 

 

Seen from the table above the two groups are not equal in size. This important diference is reported 

whenever relevant when analysing or comparing the descriptive and inferential results of the two 

groups. 

Table 4 presents the sample population and the descriptive statistics on the demographics of the 

participants that will give a more detailed picture of the sample populations. 

  

Group Role Frequency Percentage 

Non-

choosers 

Involved in or familiar with modelling but not specifically choosing the methods and 

assumptions of financial models 

246 62 

Choosers Involved in choosing the methods and assumptions of financial models 148 38 

All modellers 394 100 
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Table 4. Profile of sample populations 

 Non-Choosers Choosers 

 Question Responses % of 
respondents 

Responded 
to question 

Responses % of 
respondents 

Responded 
to question 

Gender        

Male 198 (90%) 221 125 (94%) 133 

Female 23 (10%)   8 (6%)  

Average Experience in Electric 
Power Sector17 

15,5 years 220 15,9 years 131 

Average Experience in Wind 
Energy18 

6,5 years 90 6,3 years 56 

Investment Hat19    246   147 

No hat selected 5 (2%)  2 (1%)  

Customer 20 (8%)   11 (7%)  

Fund investor 7 (3%)   7 (5%)  

Industry analyst 15 (6%)   6 (4%)  

Independently owned 
utility (IOU) 

61 (25%)   21 (14%)  

IPP/Owner/Developer 13 (5%)   9 (6%)  

Lender 28 (11%)   14 (10%)  

Publicly owned utility 
(POU) 

19 (8%)   11 (7%)  

Private equity 43 (17%)   36 (24%)  

Public equity 19 (8%)   16 (11%)  

Society analyst 16 (7%)   14 (10%)  

Professional experience by fuel type (those reporting ‘extensive 
experience)20 

241   145 

Coal 84 (35%)   61 (42%)  

Nuclear 42 (17%)   26 (18%)  

Natural Gas 110 (46%)   75 (52%)  

Hydro 44 (18%)   30 (21%)  

Wind  101 (42%)   67 (46%)  

Geothermal 18 (7%)   13 (9%)  

Solar 17 (7%)   22 (15%)  

Biomass 22 (9%)   25 (17%)  

Oil 42 (17%)   29 (20%)  

All fuel types (average)                     53 (22%)                     39  (27%)  

 

Table 4 shows several descriptive characteristics of the sample populations that are worth noting in 

order to contextualise the remainder of the research. Firstly, males are heavily over represented in the 

                                                             

17 Exact question: How many years of work experience do you have involving the electric power sector? 
18 Exact question: How many years of have you been involved in wind energy? 
19 Exact question: From what perspective do you model power plant economics? 
20 Exact question: How much professional experience do you have with the following fuel sources? 
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sample populations compared to natural averages, however this is not unexpected in the context of the 

electrical power industry. Choosers average roughly 5 months more experience in the electrical power 

industry than non-choosers, but slightly less experience in the wind energy industry. Consistent with 

chooser’s larger role, across all fuel types, a larger share of choosers report having ‘extensive’ 

experience, with natural gas (52%), wind (46%) and coal (42%) being the top three fuel types in 

which they report extensive experience. This distribution is consistent with the recent history of 

capacity expansions and replacements in the US (EPA, 2014). 

For the purposes of our study, ‘choosers’ represent the precise ‘choice makers’ in terms of the choices 

we are studying, and are thus the optimal respondents for our research. Throughout our analysis, we 

will analyse the results of the chooser group. However, we will also report the results of the tests and 

responses of the ‘non-choosers’ sub-sample population. This provides a comparison group to 

‘choosers’ of subjects who are reporting on a ‘proxy’ basis. Thus observing a general consistency 

between our non-choosers samples, who report as proxy, and chooser sample, who are reporting their 

own behaviour, would suggest that the assumption of low social desirability bias in our sample data 

holds (Nederhof, 1985). Alternatively the existence of strong differences in our two samples may 

suggest that either our choosers were subject to social desirability bias, and thus reported more 

socially accepted modelling choices than they actually make, or that the non-choosers have incorrect 

ideas about the modelling practices of their organisation. Either of these findings would provide 

valuable insight into the sample population. This comparison is made and discussed in the following 

section, which tests the validity of separating these two groups.  

Unfortunately, while proxy subjects are a valuable check on behaviour, such as financial modelling 

choices, proxy subjects have not been found to be useful in providing a proxy of beliefs (Sudman et al., 

1996). Thus we are unable to run similar “proxy” tests on our independent variables. 

4.2.1.1 Validity of selection of observations relevant to our analysis 

As discussed in section 4.2.1, we have identified two distinct groups of participants in our empirical 

research. One group is classified as ‘non-choosers,’ and represent a sample of individuals who are 

familiar with or involved in the investment modelling practices of their organisations, but who do not 

choose the modelling assumptions and criteria. The second group is classified as ‘choosers,’ and 

represents a sample of individuals who specifically choose the model assumptions and criteria used by 

their organisation in the decision making process. In examining our results, we focus on the choosers 

as the optimal sample population, and reference the non-choosers as a proxy group. This is built on the 

theory that there is a stronger relationship between the beliefs of an individual who chooses a decision 

and the decision, than there is a relationship between the beliefs of an individual who does not choose 
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a decision and the decision. In order to validate this assumption and our methodological decision to 

exclude the non-choosers from our core analysis, we have run welch t-tests to compare the 

homogeneity of the two groups in their (a) beliefs and (b) modelling choices. The results of the tests 

are listed in Table 5. 

Table 5. Welch t-tests of statistical difference between sub-sample populations 

Mean Difference  

between choosers and non-choosers 

 Mean difference t-statistics 

(a) Beliefs 

Confidence in RE technology effectiveness -0,006 (-0,07) 

Confidence in RE policy effectiveness -0,195 (-1,64) 

Confidence in market efficiency 0,079 (1,59) 

RE belief index 0,049 (0,59) 

(b) Modelling choices 

Handling of tax -0,048 (-0,20) 

Selection of capital budgeting criteria 

NPV -0,165* (-2,30) 

EPS 0,035 (0,41) 

IRR -0,060 (-0,72) 

RAROC 0,057 (0,64) 

EVA 0,005 (0,07) 

Payback 0,038 (0,43) 

LCOE 0,008 (0,10) 

Intangible Strategic value -0,149 (-1,94) 

Time Horizon preference 0,373* (2,63) 

Discount Rate preference -0,648 (-1,99) 

Cash flow preference 0,0485 (0,91) 

N 394          

Significance denoted by: * p<0,05, ** p<0,01, *** p<0,001 

 

The results from the Welch T-tests in Table 5 show that the two groups of modellers, choosers and 

non-choosers are not statistically different in their beliefs. This suggests that the role in the financial 

modelling process does not have an effect on the belief formation process, which is consistent with our 

model, in which the directionality of causation runs from beliefs to choices, and not the other way 

around. 

In contrast to the lack of differences in the independent variables, the results of the t-tests for the 

dependent variables show that the sub-populations report different modelling choices in the following 

modelling methodology and assumptions: preference for the NPV capital budgeting criteria, time 
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horizon preferences, and, at 90% significance level, preference for intangible strategic value capital 

budgeting criteria and discount rate preferences. Thus we find that choosers and non-choosers have 

statistically different views on modelling choices in three out of the five dependent variables we 

analyse. This is an important finding because it supports our theoretical assumption that choosers are 

a distinct group with a different perception of the choices of modelling methodology and assumptions 

than those who are only reporting on these choices by proxy, the non-choosers. Based on these results, 

we conclude that our assumption that “an individual’s influence over a choice-making process matters 

when studying the influence of beliefs on choices” is valid.  

Testing the relationship between beliefs and choices is a common research agenda in behavioural 

economics. The methodological finding in our survey data stated above suggests that researchers 

following this common agenda should carefully consider the influence of their sample population on 

the ‘choice’ of interest. As behavioural economics, which has often studied the individual choice 

making process, is increasingly applied to organisational choice making processes this methodological 

issue will become increasingly important. Indeed, the differences between choosers and non-choosers 

in our sample population provides empirical evidence to support Bergmann’s (2006) conceptual 

argument that researchers must be careful when broadly defining their subjects as ‘investors’ or other 

‘jargon’ terms and consider carefully how different sub-populations and aspects of the sample may 

affect the observed results.  Given that significance of the t-stats in Table 5, we feel that this represents 

an important and robust methodological contribution of our research to the larger scientific study of 

behaviour and choice-making under uncertainty. 

4.3 Operationalization of Variables 

This section will deal with describing the operationalization of the independent variables used in the 

econometric tests of our conceptual model. Due to the fact that there are many dependent variables, 

each of which are tested separately, this section will only present the independent and control 

variables, saving the presentation of the dependent variables for the results section (5) to reduce the 

amount of information the reader need to 0remember to understand the results. In order to provide 

an overview of the variables considered in this thesis, Table 6 provides an overview of the variables, 

all of which are our own construction based on survey data of Barradale, 2006 Electricity Industry 

survey. 
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Table 6. Specification of variables21 

Variable Question(s) and sub-variables 
 

Scale 

Independent variables (Beliefs) 
Confidence in RE 
technology 
effectiveness 

Overall, how viable do you consider renewables to be? Likert scale of viability - Very (4) to Not (1) 

Confidence in RE 
policy efficiency 

Question 1: Do you think that the U.S. will at some point enact a carbon 
policy to address the perceived/predicted threat of global warming? 
 
Question 2: When do you think the effects of this U.S. carbon policy will 
be significant enough to affect the economics of electricity generation? 

Likert scale of expected time - Next five 
years (4) to Never (0) 

Confidence in 
market efficiency 

Do you consider renewables to be more or less viable than your 
professional colleagues consider them? 

Binary variable - More viable or less viable = 
belief that market is inefficient (0); 'About 
the same viability' = belief that market is 
efficient (1) 

Control variable (Goals) 

Investment hat From which perspective do you model power plant economics? (If you 
do modeling from multiple perspectives, please pick the most relevant, 
frequent or recent one) 

Binary dummy variables for each possible 
hat 

Dependent variables (Choices) 

Handling of tax 
(pre vs. post) 

How important are the following types of financial models to your 
analysis of power plant economics? 

Ratio of preferences for pre-tax modelling 
over post-tax modelling 

Cash pro forma (pre-tax) Likert scale of importance - Very (4) to Not 
(1) 

Cash pro forma (post-tax) 

Earnings pro forma 

Earnings pro forma 

Selection of 
capital budgeting 
criteria 

How important are the following capital budgeting criteria to the 
decision-making process for selecting among power projects? 

Preference for each criteria tested 
separately 

NPV (net present value) Likert scale of importance - Very (4) to Not 
(1) 

IRR (internal rate of return 

EVA (economic value added) 

ESP (earnings per share) impact 

RAROC (risk-adjusted return on capital) 

Pay-back period 

Levelized cost per kWh 

Intangible strategic value added 

Time horizon 
preference 

What time horizon (number of years) do you use for modeling power 
plants (greenfield development/repowering)? (Please leave blank for 
any fuel types not modeled or don’t know) 

Ratio of preference derived from the 
number of years assigned to RE vs. FF 
technologies 

Discount rate 
preference 

Question: Please rank the following fuel types from highest to lowest 
discount rate applied. (1= Highest. Please leave blank for any fuel type 
not modeled or don’t know. Use the same number for any fuel types 
with the same discount rate) 

Ratio of preference derived from relative 
ranking of RE vs. FF technology 

Cash flow 
assumption 
preference 

For which fuel sources do you use more conservative assumptions? Ratio of preference derived from 
conservatism of cash flow assumptions 
assigned to RE vs. FF technologies 

                                                             

21 As discussed in section 4.3.4 we also test the variable ‘renewable energy experience’ how as this is not connected to our theoretical model, 
we do not include it in this overview. 
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4.3.1 Handling of scale 

As shown in Table 6, in operationalizing the survey data into statistically analysable variables it is 

necessary to categorize the data along a meaningful scale. The possible scales for such a task are 

nominal (categorical), ordinal, interval or ratio scales. The type of scale of a variable determines the 

statistics that can meaningfully be derived from the variable. The classification and treatment of scale 

is an important consideration in interpreting the results of statistical analysis, and, before introducing 

each variable, the following section discusses our methodological approach to the question of scale. 

To support categorizing the scale of a variable, Stevens (1946) established the core determinations 

that must be made by the research about the variables. The determinations are of equality, of greater 

or less, of interval equality and determination of ratio equality. 

Some variables, such as religious affiliation, are nominal variables because they are equal and mutually 

exclusive but cannot be ranked. Without ranking, it is not relevant to consider the interval between 

them. 

Unlike the nominal scale of religious affiliation, the variable of ‘strength of religious engagement’ from 

very engaged, slightly engaged, not engaged, can be classed as being on an ordinal scale, because the 

strength of the engagement is equal, mutually exclusive and can be ranked. It is relevant to note that it 

is debatable if this scale can be said to have a consistent interval, an issue discussed in greater detail 

later in this section. 

Some of the survey questions that we use to construct variables in this thesis utilize an ordinal scale.  

For a variable to be categorized as ordinal it must be mutually exclusive and ordered. Table 7 provides 

an example of a question from the Barradale 2006 survey that provides respondents with an ordinal 

scale on which to respond:  

Table 7. Example of ordinal scale question from survey 

Source: Barradale, 2006 Electricity Industry survey 

Question: How important are the following types of financial models to your analysis of power plant economics? 

 Very important Important Somewhat 

important 

Not 

important 

Not used Don’t know 

Cash pro forma (pre-tax)       

Cash pro forma (post-tax)       

Earnings pro forma (pre-tax)       

Earnings pro forma (post-tax)       

Revenue requirements       

Other (please specify)       

  



 

 

49 

As researchers, our challenge is to appropriately assess if a scale that is certainly ordinal such as is 

shown in Table 7, can be further classified as an interval scale. This leap requires that the intervals, the 

differences between each point, is known and equal to all other intervals. The equality of intervals is 

an important distinction in determining the accuracy of the key statistics typical of the social sciences 

such as mean, standard deviation, and rank-order correlation. Thus, in the example given in Table 7, 

which gives a scale that is undoubtedly mutually exclusive, equal and ranked, the question that must 

be answered is, is the interval between ‘very important’ and ‘important’ the same as between 

‘important’ and ‘somewhat important’?  

In making this distinction, it is tempting to examine the data, to see if a normal distribution exists, 

upon which the argument of equal intervals can be built. However, this represents circular logic, and 

has been shown to provide misleading results (Thomas, 1982). To guide social science researchers in 

categorising their variables as ordinal or interval, Knapp (1990) prescribes a series of steps, the most 

important of which is to read Stevens’ original paper, a seminal work in the application of statistics to 

the social sciences. In the paper, Stevens presents a stern case against sloppiness of scale, clearly 

delineating between the “legal” uses of statistics based on the scale categorisation. However, Stevens is 

also practical, and it is from the following practically-minded passage that we have built our 

perspective on statistical analysis in this paper:  

As a matter of fact, most of the scales used widely and effectively by psychologists are 
ordinal scales. In the strictest propriety the ordinary statistics involving means and 
standard deviations ought not to be used with these scales, for these statistics imply 
knowledge of something more than the relative rank-order of data. On the other hand, 
for this 'illegal' statisticizing there can be invoked a kind of pragmatic sanction: In 
numerous instances it leads to fruitful results (Stevens, 1946). 

Thus, we are not going to attempt to claim that we ‘know’ if respondents to the survey consider the 

intervals between ‘very important’ ‘important’ and ‘somewhat important’ equal. For obvious reasons 

this would presuppose too great a knowledge of our subjects and, in light of our grounding in 

behavioural economics, surely violate our own knowledge of the importance of framing and beliefs. 

Instead of presupposing equal intervals, we will pragmatically apply the statistics of mean, standard 

deviation and rank-order correlation to scales which are most likely not perfectly interval not because 

it is strictly ‘legal’ but because it is normatively accepted in the field in which we are working, and 

because this illegal statisticizing has in the past led to ‘fruitful results’ (Knapp, 1990; Stevens, 1946). 

However, we do not throw caution to the wind in making this decision, we, along with readers of this 

thesis must also head Stevens’ caution about the practice of using the statistics derived from ordinal 

scaled data:  
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While the outlawing of this procedure would probably serve no good purpose, it is 
proper to point out that means and standard deviations computed on an ordinal scale 
are in error to the extent that the successive intervals on the scale are unequal in size. 
When only the rank-order of data is known, we should proceed cautiously with our 
statistics, and especially with the conclusions we draw from them (Stevens, 1946). 

In this section we have heeded Stevens warning, and cautioned our reader to, as we have, proceed 

cautiously in interpreting the results provided by the statistical methods that we have pragmatically, if 

not perfectly, applied. Conscious of the limitations of rank-order data, in the following section we 

describe how we have operationalized the Barradale 2006 survey data to create each of the 

independent variables in our analysis.  

4.3.2 Independent variables 

As discussed in section 3.2.1, our theoretical approach has led us to identify three beliefs: confidence 

in RE technology, confidence in policy effectiveness, and confidence in market efficiency. The following 

section presents how we have constructed these variables based on the survey data set of the 

Barradale 2006 Electricity Industry survey.  

4.3.2.1 Confidence in RE technology 

The operationalization of the variable of confidence in RE technology is straightforward. The survey 

question from which the variable is created (Table 8) asks respondents to select from a range from 

‘very viable’ to ‘not viable.’ We simply operationalize this by numerically ranking ‘very viable’ as 4, 

‘viable’ as 3, ‘somewhat viable’ as 2, ‘not viable’ as 1, where ‘no opinion’ is dropped since it is 

unobserved. Thus, we do not make any further distortions or assumptions about the responses.  

Table 8. Survey question from which confidence in RE technology variable is measured 

Source: Barradale, 2006 Electricity Industry survey 

Question: Overall, how viable do you consider renewables to be? 

Very viable  

Viable  

Somewhat viable  

Not viable  

No opinion  

 

The total number of observations we have extracted for the belief variable is 389, and the two sample 

populations are distributed as shown in Figure 9. It is interesting to note that the populations are fairly 

equally split from very viable to somewhat viable. 
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Figure 9. Descriptive statistics for belief variable: confidence in RE technology effectiveness by sample population 

  

4.3.2.2 Policy intervention 

The operationalization of our variable for confidence in the RE policy effectiveness is derived from two 

questions that allow for the measurement of the respondent’s belief that effective RE policy will be 

implemented. The two questions, which were asked in order, are:  

Table 9. Survey questions from which confidence in RE policy effectiveness is measured 

Source: Barradale, 2006 Electricity Industry survey 

Question 1: Do you think that the U.S. will at some point enact a carbon policy  

to address the perceived/predicted threat of global warming? 

Yes  

No  

No opinion  

Question 2: When do you think the effects of this U.S. carbon policy will be  

significant enough to affect the economics of electricity generation? 

Next 5 years  

Next 6-10 years  

Next 11-20 years  

More than 20 years  

Never  

No opinion  

 

To operationalize the responses to these questions into the relevant variable, we assume that the 

sooner a respondent expects effective carbon policy to be implemented, the greater his/her confidence 
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in RE policy effectiveness. Our econometric models will then test if this confidence, as we hypothesize, 

is correlated with the choice of modelling criteria and assumptions that preference RE technology 

congruent with effective and imminent policy intervention in favour of RE technology. 

To use these questions numerically we transform the responses into a scale variable. The sooner (in 

year-categories) the modeller believes effective carbon policy will be implemented, the greater the 

modeller’s belief in effective policy intervention. Therefore we assign higher values for shorter time 

span in the future as shown in the table below: 

Answer Policy intervention variable value 

Next 5 years 4 

Next 6-10 years 3 

Next 11-20 years 2 

More than 20 years 1 

Never 0 

 

Along with this coding of responses to the second question, we assigned zero to all respondents that 

reported in the first question that they did not believe effective carbon policy would be enacted. This 

gives a total sample size of 374 respondents. This total sample population is split between our two 

sample sub-populations of choosers and non-choosers. The two pie charts below show the distribution 

of respondents in each group; and suggests that there is enough diversity of beliefs in sample 

populations to make this a valuable variable. 
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Figure 10. Descriptive statistics for belief variable: confidence in RE policy effectiveness by sample population 

 

4.3.2.3 Market efficiency 

In measuring market efficiency, Masini and Menichetti (2012) ranked respondents based on their 

agreement with two statements: “market forces alone will never lead to a significant exploitation of 

renewables; government intervention does more harm than good, let governments stay out of the 

way.” In our view, a respondents’ opinion of these statements measures a mix of the technological 

effectiveness and confidence in policy effectiveness. Indeed, Masini and Menichetti do not find this 

variable to be significant in their model (ρ = 0,18). We do not think that this is because the variable is 

conceptually unsound, but because their operationalization fails to capture the respondent’s 

confidence in market efficiency. Learning from this, in constructing our variable we have attempted to 

measure confidence in market efficiency by focusing on a respondent’s revealed beliefs about the 

market for information. To create our variable we leverage modeller’s responses to the below 

question: 

Table 10. Question: Do you consider renewables to be more or less viable than your professional colleagues consider them? 

Source: Barradale 2006 Electricity Industry survey 

 More 

viable 

About the same Less 

viable 

Don’t 

know 

Compared to colleagues in my current organization, I consider renewables     

Compared to colleagues in the electric power sector, I consider renewables     
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Our approach to constructing this variable is to assume that modellers that hold the belief that 

markets are efficient will believe that he/she has the same information as his/her colleagues and 

processes that information in the same manner, thus resulting in the same viability valuation of 

renewables. This is the essence of the previously discussed efficient markets hypothesis (EMH), which 

assumes that if the market for information is perfect, individuals will all hold the same views on 

valuation of all assets, and thus those values will be reflected perfectly in the price of the asset. In 

contrast, if one views the market for information as inefficient, the valuations of market participants 

will vary, and some will believe assets are under priced, while other will believe they are over priced. 

Based on this idea, we have constructed our variable for belief in market efficiency by assuming that 

modellers who report that their view of the viability of renewables is ‘about the same’ as their 

colleagues in the electrical power sector hold a strong belief that the market for information is 

efficient. Conversely, those modellers who believe that they are ‘smarter’ than their colleagues, 

regardless of if they view renewables as more or less viable, must, in our view, be those modellers that 

believe the market for information is inefficient, and thus will be those modellers that believe less in 

the ability of the market to efficiently allocate capital and appropriately reward risk with return.  

Figure 11 shows that 30% of non-choosers, and 34% of choosers hold the belief aligned with the 

theory of the EMH, that the market for information is perfect, and thus believe that all participants 

share the same valuation. The remaining populations, on both sides of the middle then necessarily 

view the market for information as imperfect, and thus do not hold beliefs consistent with confidence 

in market efficiency. 
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Figure 11. Descriptive statistics for belief variable: confidence in market efficiency by sample population 

Having introduced the three independent variables of beliefs, the following section introduces the 

operationalization of the control variable we have created to control for the ‘goals’ of the modellers. As 

previously mentioned, according to our conceptual model of the choice making process, it is only 

possible to isolate the relationship between beliefs and choices by controlling for goals. 

4.3.3 Control variable: investment hats 

In order to create an operational control variable for the goals of choice makers, as is discussed on the 

theoretical level in section 3.2, it is necessary to categorise our survey respondents by their divergent 

goals. In order to do this, we have selected a variable of the choice maker’s investment perspective, 

which we term ‘investment hat.’ This categorisation is rooted in the recent research on divergent goals 

in the electrical power industry that highlights the importance of investment perspectives in choice-

making. The following section discusses this literature and ultimately presents our operationalization 

of information about our respondents to establish a control variable for goals. 

The conscious categorization of individuals involved in the power plant decision-making process is an 

important challenge to all scholars interested in furthering the understanding of which power plants 

are built, why and how. In economics, the traditional categories of choice makers have been “investor” 

(equity), “lender” (debt) and “firm” (management), with financial economics focusing on managers, 

investors and lenders, and industrial economics focusing on firms (Simon, 1959). In the academic 

study of the electric power industry, it has become fashionable to leverage an “investor” perspective in 

research. However, what this means and how an “investor” can be characterised has received much 

less attention.  
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Bergek et al. (2013) has argued that much of the “investor” level of analysis in the electric power field 

has assumed, either explicitly or implicitly, that the subject is an energy planner or large scale utility, 

unconstrained by traditional considerations of access to financial capital or the network aspects of 

project implementation. This characterisation may oversimplify the reality of power plant 

investments, and in doing so distort the understanding of key drivers of the decision making process. 

Several studies have shown that the particular and divergent characteristics of investors can have 

important impacts on their power plant investment decisions. Barradale (2010) highlights the impact 

on multiparty negotiations on wind energy investments of the divergent financial and non-financial 

constraints each party is subject to, such as tax apatite or regulatory requirements. Wiser (1997) 

provides an illustrative case of such divergent constraints between Independent Power Producers 

(IPPs) and Publicly Owned Utilities (POUs); IPPs are dependent on sourcing financing from taxable 

debt and private or public equity; by comparison, POUs may finance projects by issuing tax-free bonds. 

This difference in financial constraints may significantly influence the perspective a decision maker 

takes when comparing the merits of potential power plant investments.  

This literature suggests the need for a nuanced view of “investors” in the electrical power sector, and 

promotes the use of categorisations of different investors to ensure that their decisions can be 

correctly modelled and understood. In light of this notion, it may be tempting to suggest that a single 

dominate typology of electric power investors should be established and adopted. Bergek et al. (2013) 

recently took the first step towards such a framework by suggesting a categorical dichotomy between 

research on “actors who invest in renewable electricity production” and “actors who finance such 

investments.” However, in approaching our own research, we have explicitly avoided simply adopting 

an existing typology, and instead created our own purpose-built categories. The rational for this 

customisation is the recognition that in order for the categorisations to be accurate, they must reflect 

the particular part of the decision making process that is being studied. In the case of our research we 

are interested in the choices made in the financial modelling process. Therefore, we categorise our 

subjects by the ‘investment perspective’, heretofore referred to as ‘investment hat’, that they adopt for 

the purposes of their financial modelling.  

In order to establish our typology, we have drawn on responses to the following survey question: 

From which perspective do you model power plant economics? (If you do modelling 

from multiple perspectives, please pick the most relevant, frequent or recent one) 

The responses to this question have been classified by the data owner into the following ten 

categories: 
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Customer 

Fund investor 

Industry analyst 

Independently owner utility (IOU) 

IPP/Owner/Developer 

Lender 

Publicly owned utility (POU) 

Private equity 

Public equity 

Society analyst 

Descriptive statistics of the distribution of our sample population among these categories can be found 

in Table 4. 

4.3.4 Control variable: renewable energy experience  

As discussed in section 3.2, while we do not find a theoretical rational for testing for the importance of 

experience, we recognise that it is a variable often evaluated as a key part of the choice making 

process, and one which Masini and Menichetti (2012) specifically control for. Therefore, for 

completeness-sake we test for the importance of experience in each of our regression models.  We 

have constructed the variable based on the following survey question shown in Table 11. 

Table 11. Question on professional experience 

Source: Barradale, 2006 Electricity Industry survey 

Question: How much professional experience do you have with the following fuel sources? 
 Extensive Some None 
Coal    
Natural gas    
Petroleum    
Nuclear    
Hydro    
Wind    
Solar    
Geothermal    
Biomass (wood chips, farm biogas, landfill gas, etc.)    
Other (please specify below)   

 
 

 

The coding of the variable was organized in such way to best fit our regression analysis. For each 

choice we assign a value, starting with “Extensive” – 3, “Some” – 2, and “None” – 1.  As we are 

measuring experience in renewable energy experience, we consider only the experience in wind, solar 

and biomass. We take the highest value of the three to score the respondent. This transformation will 

aid our analysis and ensure the modeller’s leading experience is reflected in the RE experience 
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variable. This construction allows our regression coefficients to be easily to be interpreted: a positive 

value means that RE experience has a positive relationship, and vice versa for the negative coefficient- 

negative relationship. 

4.3.5 Index variable: RE belief index 

As discussed in section 3.2.1, our conceptual understanding of the choice making process suggests that 

while the independent variables of technology effectiveness, policy effectiveness and market efficiency 

are statistically uncorrelated with each other, the three variables are likely to interact in affecting the 

choice making process. Therefore we expect a model that takes this interaction into account to be 

superior to one that tests the variables independently.  In order to model this relationship we 

introduce the ‘index model,’ which uses an index variable, referred to as ‘RE belief index.’  

The following section and Figure 12, below, explain how the RE belief index variable has been 

constructed on the basis of the three independent variables. 

 

Figure 12. Construction of RE belief index 

In order to operationalize this figure and construct the RE belief index, we sum the strength of each 

belief equally. Given that each variable has different scales, we have had to make a transformation to 

the variables to achieve the equality of interval necessary to allow them to be added. 

In order to add the binary variable of market efficiency with the interval variables of technology and 

policy beliefs, it was necessary to condense the two latter variables into binary variables. Therefore, 
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we have combined the lowest two values as one value of ‘0’ and the two highest as one value of ‘1’. 

Once binary, the three variables could be simply added together, giving each modeller a RE belief 

index score of 0 to 3. It is relevant to note that while not distorting the basic relationships of the 

intervals, the transformation of our variables into binary scales certainly reduces their quality. This 

quality loss is the limitation enforced by  the need to sum variables where one is binary. When 

reviewing the results of the belief index model is important to recognise that the significance and 

coefficients may be depressed by the dilution required to create the belief index. A variable with 

greater intervals would likely have greater significance and future research should carefully consider 

ways to achieve non-binary approximations of subjects’ confidence in market efficiency. 

The following section of the paper presents the econometric formula that leverage the above described 

variables to create regression models capable of identifying the correlation between our independent 

and dependent variables. 

4.4 Econometric Model 

4.4.1 Introduction 

The following section introduces the econometric models we use to test the conceptual models 

presented in section 3. The presentation is consistent with the structure in section 3; we first establish 

the ‘base model,’ which suggests a linear and uninterrupted relationship between our independent 

variables (beliefs) and dependent variables (choices).  Next, we introduce the ‘controlled base model,’ 

which incorporates into the base model the need to control for the goals of the modellers. Finally, we 

discuss the introduction of the third and fourth model, the index model and controlled index model, 

which test the independent variables together as an index rather than separately, in hopes of 

providing an even better model of reality in which beliefs, once formed, interact with each other to 

influence choices. 

4.4.1.1 Base model 

This paper has set the goal to use econometric regression models to explain the effect of beliefs on the 

financial modelling choices for electric power plant investment. To introduce the idea of the model we 

show the classical linear model. Given the population regression function (PRF)  

Equation 2. Population regression function (PRF) 

                            

Where: 
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Yi = Dependent variables 

α = Intercept 

β1…3 = Multipliers, which we refer to as ‘beta coefficients’ 

X1….3 = Independent variables 

εi = Unexplained portion of the model, we refer to it as error term 

As discussed in section 4.2, the full sample size of i = 1…..n in our investigation is:  n = 148 for choosers 

and n = 294 for non-choosers, though for each set of dependent and independent variables there is 

variation in n due to different response rate for each variable.  

We have constructed our model theoretically where we express our dependent variables defined in 

the space of   , where i = financial modelling choices. As presented in section 3.2.2, we are able to 

decompose financial modelling choices into five variables with two distinct categories: the first 

category is the selection of the modelling criteria, modelled by the handling of tax and the selection of 

capital budgeting criteria. The second category is the factor assumptions that must be made within the 

given model, modelled by time horizon, discount rate and cash flow assumptions.  Our interest in each 

of these variables is the extent to which a modeller’s particular choice within each shows a preference 

towards or against a particular fuel source. Thus in Yi (i = tax preference, capital budgeting criteria 

preference, time horizon preference, discount rate preference, cash flow preference).  

To move from the theoretical level of Equation 2 to our sample selection we take the mathematical 

properties of expectations under the “law of iterated expectations”, and then the PRF can be 

transformed as follows: 

[ ]     [                       ]    , open the parenthesis and we get 

[ ]     [ ]    [     ]   [     ]   [     ]   [  ] , 

Under the assumption that the error term    is uncorrelated with our predictor variables (discussed 

later on in the section when stating our assumptions for the model to hold), we get: 

[ ]          [   ]     [   ]     [   ]      , 

Under the law of total expectations and the assumption that    is Gaussian White Noise (GWN) with    

  N (0,σ) then the generic expression of our model can be summarized as: 



 

 

61 

Equation 3 

 ̂        ̂   ̅̅ ̅   ̂   ̅̅ ̅   ̂   ̅̅ ̅   , 

In Equation 3 we use  ̅ as our observational variables for the respective variables (   ,    ,    ). 

Replacing (   ,    ,    ) with their unique variable names we obtain the following equation for our 

base model: 

Equation 4. Base model 

                         ̂                              ̂                   

 ̂                       ,  

For the rest of the paper we will address Equation 4 as our base model. As discussed in section 3, 

before we can move to testing our hypotheses it is necessary to take an additional step beyond our 

base model to the controlled base model which controls for the particular and divergent goals of the 

financial modellers. The following section introduces this complication of the base model. 

4.4.1.2 From base model to controlled base model - Controlling for the goals of the choice maker 

In order to expand the base model by controlling for the variance in goals of our subject choice 

makers, we operationalize the variable of the choice maker’s “investment hat”. The operationalization 

of this variable is discussed in section 4.3.3. It is relevant here to note only that investment hat is a 

nominal variable, which cannot be ranked. It is not possible to determine a hierarchical relationship 

between the investment perspective for ‘publicly owned utilities’ and that of ‘private equity.’ Given 

that it is a nominal variable, we cannot use it directly in our regression model. To make use of it in our 

analysis we firstly encode each “investment hat” as a category taking on numbers from 1 to 10 and use 

the function given by STATA such as i.indepvar.22 The i. argument in STATA generates new binary 

variables for each category, which the independent variable has and transforms each hat into a binary 

variable that holds values of 0 and 1. The new variables are identified as the number of categories of 

the categorical variable e.g. (G groups), and the newly created variables would be G-1, therefore in our 

dataset there are 9 new variables for the different type of “hats”, since our original groups were 10. 

That means that we omit one category and in our case that is “customer” which is a default sub-group 

to respond to values if respondents are 0 in the all other variables it means that the respondent is a 

                                                             

22 The econometric analysis conducted in connection with this these has been performed using STATA ® 
software. While this section of the discussion is very specific, we have included it because we feel it is necessary 
to allow readers to replicate our methodology. 
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“customer”.  From that point our base model expands to the ‘controlled base model,’ which is 

expressed as the following: 

Equation 5. Controlled base model 

             ̂                              ̂                  

  ̂                         ̂                ̂      ̂                    

  ̂                   ̂         ̂      ̂                

  ̂                 ̂                  

4.4.1.3 Test of the importance of experience 

Masini and Menichetti (2012) control for investor experience. In order to evaluate the validity of this 

variable, we introduce it into each model as a ‘variant’, and test it on its own as well. This allows us to 

report on the relevance of experience to each dependent variable. Variable RE experience represents 

the experience of the observation. Along with testing the importance of experience in a bivariate 

model against our dependent models, we have tested for the importance of experience throughout our 

key models, for example, when controlling for testing for the importance of experience in controlled 

base model, the transformation of the expression can be seen as: 

Equation 6. Testing for experience in the controlled base model 

             ̂                              ̂                  

  ̂                                       ̂                ̂    

  ̂                      ̂                   ̂         ̂    

  ̂                  ̂                 ̂                  

4.4.1.4 Index model 

As discussed in section 3.2.1, our conceptual understanding of the choice making process suggests that 

while the independent variables of technology effectiveness, policy effectiveness and market efficiency 

are statistically uncorrelated with each other, the three variables are likely to interact in affecting the 

choice making process. Therefore we expect a model that takes this interaction into account to be 

superior to one that tests the variables independently.  In order to model this relationship we 

introduce the ‘index model,’ which uses an index variable, referred to as ‘RE belief index,’ which we 

have constructed out of the three independent variables, as described in section 4.3.5.  The index 

model is expressed as: 

Equation 7. Index model 

             ̂                 
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The goals of the modellers are still relevant to control for in the index model, therefore, just as we have 

done for the base model, we introduce the ‘controlled index model,’ which controls for the investment 

hats of the modellers:  

Equation 8. Controlled index model 

             ̂                  ̂                ̂      ̂                    

  ̂                   ̂         ̂      ̂                

  ̂                 ̂                  

 

4.4.2 Assumptions of the models 

This section presents and evaluates the assumptions that we make in establishing our econometric 

models. Within econometric literature, in order to analyse cross sectional data, the Classical Linear 

Model (CLM) is applied (Wooldridge, 2006). More specifically, holding the CLM’s assumptions we 

employ the CLM’s Ordinary Least Squares (OLS) technique to obtain our regression parameters. This 

regression approach is consistent with that applied by Masini and Menichetti (2012).  

As one of the most powerful tools for inferential statistics and also as a general tool for empirical 

analysis by most social sciences (Wooldridge, 2006), OLS estimation is used to approximate whether 

the rate of change in one variable could cause a change in another variable. It does not imply causality 

by any means but rather relationship. For causality arguments we have to make sure that “ceteris 

paribus” notion is entirely covered and we entirely control the experiment, which especially for 

economists is a major challenge. Our research design does not allow for findings of causality, since we 

cannot run controlled experiments on modellers’ beliefs and choices where we hold “all other factors 

constant" (a.k.a. “Ceteris Paribus”). Along with a lack of causality, a further weakness of our approach 

is that we might suffer from nonlinearity in the long run. Despite these two limitations of our research 

design, we find interesting and confirmatory relationships between beliefs and choices. 

In order for the OLS estimation method to be appropriate and optimal, our data and models must 

satisfy the following six criteria: 

I. The regression is linear in its parameters 

II. We have a random sampling from the population 

III. No existent Multicollinearity linear relationship within our explanatory variables 

IV. The error term   , (as stated previously) has an expected value of 0 for all independent vars. 

V. Homoscedasticity- constant variance across all values of our independent variables 
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VI. Normality of the error term   , e.g. independent identically distributed (i.i.d.) 

These are the assumptions of the CLM, which we have to take as point of departure in our 

methodology. Assumptions I- V are typically referred to as the Gauss-Markov Assumptions 

(Wooldridge, 2006). 

4.4.2.1 The regression is linear in its parameters 

By definition the linear regression suggests a linear behaviour between the variables of interest. This 

modelling suggest a scalar relationship between our dependent variables and the explanatory 

variables (i.e. the selected of our independent variables) 

Moreover our interest is in the partial effect of our explanatory variables (      ) on our dependent 

variables (  ). As in all linear models, the focus of our model is on conditional probability distribution 

rather than a joint probability distribution. What we are trying to achieve in this paper is to find the 

relationship between our explanatory variables and our predicted variables. We assume the function 

 ( )  which is describing our dependent variables holds the additive properties of its parameters, 

thus,  ( )          . 

In order to test if the assumption of the econometric model holds and f(x) is best approximated by a 

linear model, we compared the fits of our index model against the modeller’s preferences for four of 

our dependent variables of modelling choices: handling of tax, time horizon, selection of discount rate, 

and cash flow assumptions. These tests confirmed the validity of the assumption.23 The linear fits of 

the dependent variables on the RE belief index independent variable can be found in appendix C. The 

validity of this assumption supports the validity of using the Ordinary Least Squares (OLS) technique 

in our research.  

4.4.2.2 Random sampling from the population 

The random sampling definition would suggest that each observation of the population has equal 

chance of being selected. This suggests a perfect world with a perfect situation. Unfortunately, social 

scientists have not yet solved the issue of limited resources that makes it impossible to freely and 

randomly select observations from a population. This imperfection leaves us with selection bias.  In 

the case of the data we draw from the Barradale 2006 Electricity Industry study, this bias is caused by 

the sources from which observations were collected. The survey was sent via email to individuals who 

                                                             

23 We have excluded selection of capital budgeting criteria from this test due to the nature of the variable, which is composed of eight 
variables, each relating to a specific criterion. Rather than running an additional eight tests we assume the other four variables are sufficient. 
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were members of electrical power industry professional associations or who had attended electrical 

power industry conferences. However, the sources of email addresses over-represented wind energy 

conferences, and therefore were neither random nor likely to be perfectly normally distributed in all 

characteristics (Barradale, 2010b). 

Therefore assumption II, related to the randomness of the sample can be considered as imperfect in 

our research due to selection bias. Our econometric model and operationalization of variables 

addresses this challenge by only studying the observations in relative terms against each other, and 

not absolutely. This means that we are interested in the relative strength with which each respondent 

relative to the sample population holds particular beliefs, and how this relates to their financial 

modelling choices. Still, it may be that our results would have greater significance for variables relating 

to RE preferences in the analysis than to FF preferences, as we will have fewer observations of the 

latter, which will weaken significance.  

4.4.2.3 No existent Multicollinearity linear relationship within our explanatory variables 

Assumption III, related to multicollinearity issues is tested in two ways. Firstly we evaluate the 

correlation matrix before the regression (Table 12). Secondly, after the regression we analyse the 

variance inflation factor (VIF) coefficients (Table 13). 

The correlation matrix shows clearly no strong association between our independent variables, which 

suggests there are not multicollinearity issues. The strongest relationship we can track between the 

belief of confidence in RE technology effectiveness and confidence in policy effectiveness which 

exhibits a positive tendency of ~15 %. However this indicates a very weak relationship between the 

two independent variables. 

Table 12. Correlation matrix for Choosers 

(obs.=134)       

  Confidence in RE technology 

effectiveness 

Confidence in policy 

effectiveness 

Confidence in market 

efficiency 

Confidence in RE technology 

effectiveness  

1     

Confidence in policy effectiveness 0,1545 1   

Confidence in market efficiency -0,1035 -0,0448 1 

 

In analysing the VIF matrix we apply the rule of thumb that VIF (beta) > 5 suggests high correlation. 

Using this method, the problem of multicolliniarity is rejected by this test as well since our value is 

only slightly greater than 1. The results of this test are shown in Table 13, on the second column we 
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supply additional information regarding the tolerance factor. The reason we supply both data points is 

that some researchers have preference for one or the other. We include a correlation matrix and VIF 

table for only the ‘choosers’ sub-sample population because this is our primary population and is 

sufficient to confirm that the assumption holds for the entire sample population of modellers.  

Table 13. Variance Inflation Factor table for sample population: choosers 

Variable VIF 1/VIF 

Confidence in RE technology effectiveness 1,07 0,9346 

Confidence in market efficiency 1,06 0,9434 

Confidence in policy effectiveness 1,02 0,9804 

Mean Values 1,05 0,9528 

 

4.4.2.4 The error term    has an expected value of 0 

In order for our results to be valid it is necessary make the assumption that our models are not 

systematically correlated to the error term, but rather the error term follows a random walk with 

characteristics of ‘Gaussian White Noise.’  

If this assumption is violated it suggests the model fails to account for variables which are 

systematically correlated with both independent and dependent variables considered in the models. 

On a theoretical level we only believe that there is one variable that would lead our error term to be 

systematically correlated with our models: the ‘goals’ of the modellers. We specifically control for 

‘goals’ in our controlled models, and so maintain that this assumption holds and our results are 

unbiased. To test this we make predictions of the standard errors of our models. In the below 

histograms, we have done this for one dependent variable for each of our econometric models. The 

two histograms show the results of the standard errors. Given the high number of dependent variables 

in our research, we do not present all standard errors for all variables, but rather show with 

confidence that the sample below drawn from both controlled models (index and base models), 

confirm that there is no systematic correlation between our models and error terms, thus we assume 

that the other variables follow a similar distribution to those shown below. 
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Figure 13. Distribution of standard errors for discount rate variable in the controlled base model 

  

 

 

 

Figure 14. Distribution of standard errors for capital budgeting criterion IRR in the controlled index model 

4.4.2.5 Homoscedasticity- constant variance across all values of our independent variables 

The definition of homoscedasticity is embedded in the expectation of the variance of the model. It is 

expected that overtime the variance will not change but rather hold a constant level, if this is violated 
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the OLS estimation would not be useful since the model is not linear but turns into “random walk” 

which could be evaluated by several instruments from the branch of mathematics and more 

particularly stochastic calculus evaluating higher order terms. 

Therefore for simplicity of our model we assume that our model possesses the homoscedastic 

property, since we are not going to use the model to extrapolate for the future. To test this property, 

we have to make predictions for the error term for each of the regressions and regress it to the 

dependent variables’ error terms. In our case the prediction is for index model with scatterplot for tax 

preference and average values for the rest of the dependent variable. The results from the test are 

shown below:  

Table 14. Tests for homoscedasticity 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity   

  Average Values  

Chi 0,17  

P-values 0,68  

White's test for Ho: homoscedasticity 

Chi2 0,92  

P-values 0,63  

 

Figure 15. Test for homoscedasticity - scatter plot of residuals of dependent variable for choice of handling of tax 

After diagnostic check, the results show that we fail to reject the null hypothesis. Additional scatter 

plots of the other dependent variables, shown in Appendix D, are consistent with these results. This 

suggests that our assumption that the variance stays constant is reasonable. 

4.4.2.6 Normality of the error term   , e.g. independent identically distributed (i.i.d.) 

Normality of the error term means that the probability density function (p.d.f.) is normally distributed 

around mean “0” and some variance. Adding on that it should not be serially correlated with any other 
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error terms. This means there should not be any linear or nonlinear combination of previous error 

terms to predict the future error term also known as “autocorrelation” in the error term. 

Or in other words, independent variables are non-deterministic by the error term. It is a problem, 

since this can cause omitted variable bias, endogeneity and simultaneity. 

What we can test is the degree of association between the observed standard error of our dependent 

variables and the index model variable “Belief index”. The results show positive results with very little 

or non-existent correlation which is one of the properties for i.i.d. 

Table 15. Correlation table for dependent variables and standard error term (Choosers) 

Variable 
Tax 
preference 

Preference for 
NPV 

Time horizon 
preference 

Discount rate 
preference 

Cash flow assumption 
preference 

Rho coefficient 
(ρ) 

-0,16 ~ 0,03 0,16 -0,25 -0,09 

 

Unfortunately we cannot test for other characteristic of i.i.d since we do not observe time series and 

we can only report correlation coefficients. Based on these coefficients there are no alarming values, 

suggesting that the only modelling issue might be autocorrelation. In practice, if existent, 

autocorrelation will suggest that the “belief index” of various modellers would be dependent on their 

previous state. In our example it is irrelevant since we are not analysing time dependent sequel data, 

so called cross panel data, and this note is to show that we are aware of what has to be done if such 

approach is considered in the future, but does not compromise our current approach or results. 

4.4.3 Limitations of econometric approach 

The above discussion of assumptions supports our empirical application of CLM using OLS estimators 

as the optimal method of analysis. However, the mathematical rigour of our model can be enhanced by 

consideration of non-parametric data, which would extend the model to a fractional polynomial 

regression model. Such an improvement would lead to improvement of the coefficient of 

determination and improvement of the overall predictive power of the model. Furthermore, an 

analysis of standard errors can be adopted further to address asymptotic properties along with 

autocorrelation issues. In practical terms that would mean we have to model our error term first, find 

any explanation on the population level and try to explain the error term and model it accordingly. For 

example if the error term is non-linear, a polynomial approximation will be useful to model such 

behaviour of the standard error, which will increase the explanatory power of our models.  

Having introduced our econometric models and assumptions, we now turn to our dependent variables 

and the results of our empirical tests. 
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5 Results 

5.1 Introduction to the chapter 

The following section of this thesis provides the results of our analysis of the relationship between our 

independent variables of beliefs and five dependent variables.24 Each dependent variable we have 

identified is a discreet choice made by financial modellers in constructing financial models of power 

plant investment. The dependent variables we have identified are the choices of the handling of tax, 

the selection of capital budgeting criteria, and the choice of financial model factor assumptions of time 

horizon, discount rate and cash flows. Each of these variables is operationalized as expressing a 

preference for or against the valuation of RE technology relative to FF technology. 

Due to the complexity of reporting the results of analysis of five discreet dependent variables, we have 

deviated from the traditional structure of describing the construction of the dependent variables in the 

methodology section, and instead describe each dependent variable and the related hypotheses as a 

preamble to reporting the results of our analysis of that variable. The ambition is that this structure 

will make our results more meaningful to the reader by ensuring an uninterrupted discussion of the 

variable, our hypotheses, and the results of our study of the relationship between the choice and 

selected beliefs of the modeller. 

The structure of the presentation of each dependent variable will be as follows: first, we introduce 

how the variable, a modelling choice, affects the output of the model, this is the basis for our 

hypothesis of how the variable will relate to our independent variables, the beliefs of the financial 

modeller, which is presented at the end of this first section. Next, we describe how the variable has 

been constructed from the survey data we had access to. This section describes our ‘methods’ related 

to the variable and is divided into three parts: an overall introduction to the survey question upon 

which our variable is based, a discussion of how the responses to this survey question have been 

coded, and finally a description of how these coded responses have been used to construct the variable 

to express the phenomenon of interest (e.g. a preference for a particular choice outcome). In the final 

section, we present the results of our analysis of the variable, first on a descriptive statistical level and 

then on an inferential statistical level. Therefore the structure of the presentation of each dependent 

variable is as follows: 

                                                             

24 The complete results of our analysis are shown in Appendix F (descriptive) and Appendix G (inferential) 
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5.X.1 - Dependent Variable X: introduction and hypothesis 

5.X.2 - Variable construction 

5.X.2.1 - Classification of responses 

5.X.2.2 - Operationalization of responses 

5.X.3 - Descriptive results 

5.X.4 - Inferential results 

In presenting the inferential results, we make reference to multiple econometric models presented in 

section 4.4. For the reader’s reference, the following table provides an overview of the referenced 

models. The complete results of the regression tests can be found in appendix G. 

Table 16. Overview of models 

Model name Econometric expression 

Bivariate model of confidence in RE technology 
effectiveness 

             ̂                             

Controlled bivariate model of confidence in RE 
technology effectiveness 

             ̂                              ̂                

Bivariate model of confidence in policy 
effectiveness 

             ̂                        

Controlled bivariate model of confidence in policy 
effectiveness 

            ̂                         ̂                
 

Bivariate model of confidence in market efficiency 
            ̂                   

 

Controlled bivariate model of confidence in 
market efficiency  

            ̂                    ̂                
 

Base model 
             ̂                              ̂                  

  ̂                        
 

Controlled base model  
             ̂                              ̂                  

  ̂                         ̂                
 

Index model 
             ̂                 

 

Controlled index model              ̂                  ̂                

Where: 

 ̂                 =  ̂                ̂      ̂                      ̂                  

 ̂         ̂      ̂                  ̂                 ̂                  
 
NB: All of the models are run for both chooser and non-chooser sample population, and each model is run with and without the variable of 
the modeller’s experience in Renewable Energy industry, each of these models are reported separately in the results table. 
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5.2 Treatment of tax 

5.2.1 Introduction and hypothesis 

The treatment of tax represents an important and early choice in financial modelling. Whether or not 

to model pre or post tax is largely dependent on the importance of tax in the investment decision. The 

traditional mantra has been that larger firms with tax expertise, a greater ability to affect their tax rate 

by selecting the district in which tax will be paid, and the ability to influence the tax rates of the 

district, tend to use post-tax analysis for their investment analysis, whereas small firms with less 

geographic spread and regulatory influence will choose to construct their models on a pre-tax basis  

(Graham & Harvey, 2001). 

There is an inherent trade-off between completeness and uncertainty in deciding to include or exclude 

tax payments and credits from a financial model. Excluding taxes may be a reasonable decision if there 

is considerable uncertainty and complexity in modelling future tax payments and credits. In this case 

the loss in accuracy of the model may be outweighed by the simplicity and reduced risk of tax code 

volatility in the model. The fear that the tax code will change during the life of an investment process is 

particularly understandable in the electric power industry where federal renewable energy tax credits, 

typically only guaranteed for two-year federal budget periods, have famously been subject to 

considerable  ‘stop-go’ volatility (Barradale, 2010a). Furthermore, it is also understandable that tax 

rate modelling over the long time horizons of power plants may be considerably more complex than it 

is in textbook modelling examples (EPA, 2007).  

These characteristics of the investment environment may give some credence to the use of pre-tax 

analysis. However, they may not be sufficient to compensate for the trade-off of lost accuracy of the 

financial model. Tax considerations have always been and continue to be of primary importance in the 

electric power production industry (Hyman et al., 2005). The historical method of attracting the 

typically short-term capital to long-term power plant investments has been to grant publically owned 

utilities the right to issue tax-exempt public bonds. This tax exemption has injected considerable 

capital into an otherwise risky business of long-term capital investments. Furthermore, building on 

this legacy of tax driven investment policy, as shown Figure 16, 48% of the Federal Government’s 10 

billion USD in support for RE investments is awarded in the form of tax benefits, with an additional 

39% coming from grants awarded in lieu of tax benefits. Thus tax considerations represent half of 

federal support for RE technology and are an important consideration in modelling RE investments, 

and should theoretically be included in models to give an accurate picture of the investment’s value.  
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Figure 16. 2011 Federal incentives for renewable energy investment 

Source: Authors analysis based on CBO (2012), breakdown of figures can be found in Appendix A 

To operationalize the handling of tax as a hypothesis for our research, the question that must be 

answered is: how does the choice to include or exclude tax in the financial model affect the valuation of 

RE investments relative to FF investments? The extent to which tax benefits are the policy vehicle to 

incentivise RE investment, as shown in Figure 16, as well as the beneficial accelerated depreciation 

schedule available to RE capital investments relative to FF investments (CBO, 2012), a benefit not 

included in the figure, suggests that holding all else constant there is a clear advantage to RE 

investment opportunities in including tax in the financial model, while the exclusion of tax essentially 

ignores a substantial benefit to choosing RE investment over FF. Recognising this, we put forth the 

following hypothesis:  

Hypothesis 1 – Holding beliefs favourable to RE as a viable investment is positively 

correlated with a preference for including tax in financial models (e.g. performing post-

tax analysis). 

At the weakest level, hypothesis 1 can be supported by a positive correlation between beliefs 

favourable to RE investment and the importance of post-tax analysis, regardless of the modeller’s 

views on pre-tax analysis. At the strongest level, hypothesis 1 is supported if a modeller’s preference 

for post-tax analysis relative to his/her preference for pre-tax analysis is positively correlated with the 

index of independent variables of our study, beliefs favourable to RE as a viable investment.  In order 

to test this hypothesis, we have constructed a variable to model the importance of post-tax analysis 

relative to pre-tax analysis for our sample population of financial modellers. The following section 

describes the construction of this variable.  
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5.2.2 Variable construction 

In order to construct a variable to test the extent to which holding RE beliefs is related to increased 

preference for post-tax modelling, we draw on the survey question shown in Table 17, in which 

respondents report the importance of cash and earnings analysis on a pre-tax basis and cash and 

earnings analysis on a post-tax basis. The question also asked respondents to report the importance of 

revenue requirements, but as this does not contain information about tax, we exclude it from this 

variable’s construction.  

Table 17. Survey question on treatment of tax 

Source: Barradale, 2006 Electricity Industry survey 

Question: How important are the following types of financial models to your analysis of power plant economics? 

 

Very important Important 

Somewhat 

important 

Not 

important Not used Don’t know 

Cash pro forma (pre-tax)       

Cash pro forma (post-tax)       

Earnings pro forma (pre-tax)       

Earnings pro forma (post-tax)       

Revenue requirements       

Other (please specify)       

 

5.2.2.1 Classification of responses 

Our method of operationalization is to compare a respondent’s reported importance of pre-tax 

analysis to that of post-tax analysis. In order to be able to make this comparison, we assign values to 

each response based on their importance mark (i.e. “very important” = 4, “not important” = 1).  

In applying this 1-4 scale, we are drawing on our general methodological approach to scale of 

transforming an ordinal scale into an interval scale to allow for inferential statistical methods. We 

have described this method in section 4.3.1. While this approach is essentially standard, it is relevant 

to note that our data did contain three categories of responses to which it was necessary to make 

specific classification decisions, namely to those responses of ‘not used’, ‘don’t know’ and those 

respondents who saw the question, but left the row blank.  

If a respondent has responded that a model is ‘not used,’ we categorise this as equivalent to the model 

being ‘not important.’ If a respondent has checked that they ‘don’t know’, their response has been 

excluded from our analysis. Compared to the other two, a more nuanced approach is required if a 

respondent has left a row blank. If a respondent did not see or did see but did not report any data in 

the entire question, we have excluded the respondent from our analysis. However, there is an 

additional consideration, in the question the respondent was presented with five model options, each 
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a row in itself. Some respondents specified that one or several models were ‘very important’ or 

‘important’ and then left the remaining models blank, suggesting to us that their classification of these 

models is that they are ‘not important’. Where this was the case, we have classified responses in line 

with this suggestion, and assigned values of 1 to blank values where a respondent had answered the 

question for any other models within the question. 

5.2.2.2 Operationalization of responses 

Once the survey responses have been transformed from an ordinal scale of importance to a numerical 

interval scale and all blank responses have been addressed, it is possible to utilise survey data to in the 

econometric models we have developed in section 4.4 to use inferential statistics to test hypothesis 1 

that:  

Hypothesis 1 – Holding beliefs favourable to RE as a viable investment is positively 

correlated with a preference for including tax in financial models (e.g. performing post-

tax analysis). 

However, in order to utilise the data to test the hypothesis, we must first construct a variable that 

expresses a respondent’s preference for including tax in financial models (e.g. performing post-tax 

analysis). This section of the paper describes how we have constructed this variable.   

The survey question, as is, provides four natural variables, one measuring the importance of each 

method of analysis: 

 Cash pro forma (pre-tax) 

 Cash pro froma (post-tax) 

 Earnings pro forma (pre-tax) 

 Earnings pro forma (post-tax) 

However, on their own, these variables only express absolute, and not relative preference, for the 

particular method. Given our interest in the relative preference for post-tax analysis, it is possible to 

use these four variables to create a more accurate variable.  As suggested earlier, the hypothesis that 

RE beliefs and post-tax preference are correlated may be more or less supported depending on how 

the variable is constructed. Finding a positive correlation in a variable measuring the absolute 

importance of one post-tax model (e.g. Earnings pro-forma post-tax), provides a weak form of support 

for two reasons: (1) a respondent may view cash pre-tax as equally important, and this information is 

not contained in the absolute variable. (2) Some modellers may prefer to evaluate on an earnings 

basis, while others may prefer to evaluate cash basis, a choice that is not directly related to the 
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treatment of tax.25 These two issues create noise and distortion in the ‘pure’ forms of the variables, and 

therefore, we have used these natural variables to construct a variable termed ‘pre vs post’. If the 

hypothesis holds in the test of this variable, it provides a strong form of support for the hypothesis, as 

it is comparative and specific in its focus on the handling of tax. 

We constructed the ‘pre vs post’ variable by finding the difference between the modeller’s most 

important post-tax method and the most important pre-tax method, using the expression: 

Equation 9. Variable specification: tax preference26 

              [   (         )     (        )] 

Where: 

Cbt = cash pro forma (pre-tax) 

Cat = cash pro forma (post-tax) 

Ebit = earnings pro forma (pre-tax) 

Nopat = earnings pro forma (post-tax) 

We use the “MAX” argument since we are interested in tax, common to both, and not the choice 

between cash or earnings, unique in each.  

We add 3 to the sum of the difference due to the nature of our model. Without adding 3 the smallest 

value possible from the expression is negative three (e.g. 1 (not important) – 4 (very important) = -3). 

Because creating a scale that has positive and negative values would distort our regression model, we 

add three to the sum. Therefore, a respondent with a value of ‘3’ is indifferent towards pre or post 

analysis, and the higher the observation the more importance the respondent places on post-tax 

analysis compared to pre-tax analysis. To finalise this variable we drop all of the indifferent responses 

(i.e. =3), as these responses are equivalent to zero. 

                                                             

25 This preference could have been a potential dependent variable for our study, however, the decision to model on cash or earning basis is 
highly correlated with the reporting requirements that the investment modeller is subject to (e.g. publicly held companies compared to 
privately held), and thus is not likely to be related to our subject of interest, the beliefs of the modeller. This is confirmed by the descriptive 
statistics of our data, in which public equity mean preference for earnings based models was 25% greater than that of private equity. 

26 We provide the STATA variable name when listing variables in order to allow for easy interpretation and replication of our results  
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Therefore, based on the data available, we have been able to construct the variable ‘Pre vs post’ to 

model the preference for post-tax analysis relative to the preference for pre-tax analysis for our 

sample population of financial modellers.  

This variable has been constructed from four natural input variables, all of which are shown in our 

results to provide supporting data to our findings. At the descriptive level, our analysis of the ‘pre vs 

post’ variable and its inputs allows us to get a sense of the actual practice of the choice between pre vs 

post tax methods of handling tax in financial models in the industry. At the inferential level, we are 

able to suggest what might drive, or at least be associated with, the choice to model on a pre-tax or 

post-tax basis. The following section reports the results of our analysis of these variables, first on a 

descriptive level and then on an inferential level. 

5.2.3 Descriptive results 

The descriptive statistics of the treatment of tax variable are shown in Figure 17 by investment hat in 

the two sub-populations of choosers and non-choosers.  

 

Figure 17.  Tax preference by investment hat in choosers and non-choosers 
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At the descriptive level, the survey responses suggests three basic observations: firstly, that post-tax 

analysis is preferred throughout the sample population, 59% of modellers preferred post-tax models; 

secondly, that the assumption that post-tax analysis is more common in larger firms is consistent with 

this data. The preference for post-tax analysis in publicly listed equity is 100% compared to the 

preference rate of 53% in private equity. Finally, the third insight is that while the other ‘investment 

hats’ prefer post-tax analysis, publicly owned utilities have a strong preference towards pre-tax 

analysis, which is consistent with their use of tax-exempt debt financing (100%).27 

While taken individually, these observations appear to confirm that the modellers in the industry 

handle tax in a manner that is rational for each actor based on their immediate financing concerns and 

capabilities, while still reflecting the importance of tax considerations in the investments being 

considered by generally preferring post-tax analysis. However, despite the fact that it is predictable, it 

is important to consider what the impact is of POUs using dramatically different financial modelling 

practices than the rest of the electric power investment ecosystem. The fact that POUs use pre-tax 

models, despite the norm of post-tax models in the industry, is at first glance, simply a function of the 

peculiarly tax-free source of financing and lack of tax appetite. However, given that renewable energy 

tax credits are designed to be transferable, and can theoretically be sold to a tax equity investor, it 

should be extremely worrisome to policy makers to see that POUs, essential participants in the 

investment decision-making process, prefer pre-tax analysis. This suggests that either the POUs have 

failed to change old habits of pre-tax analysis established before the renewables tax credits, or POUs 

do not value the opportunity to sell tax credits to equity investors. If in fact, this is the case, either the 

tax equity market is dysfunctional, or POUs are. Another explanation could be that there is not 

sufficient tax appetite to make the sale of the credits valuable. However, given that the data being 

studied was collected in 2006, prior to the financial crisis that depressed overall tax appetite, this 

explanation seems likely to be invalid. 

A final consideration elicited from the descriptive statistics is that given that renewable energy 

investments have considerable tax benefits relative to fossil fuel plants and that these benefits may in 

some cases change the optimal investment decision in favour of RE investments (Awerbuch, 2000; 

KPMG, 2013), it is surprising, and should be of concern for policy makers, that more than 60% of 

                                                             

27 Note, IPP/Development/Owners in the Chooser group also exhibit a pre-tax preference, however, two factors suggest this preference is not 
consistent in the data. Firstly, the IPP hat for choosers had the greatest standard deviation among all hats (σ = 2.2), and in the non-chooser 

group the same ‘hat’ exhibits the opposite preference toward post tax. See Figure 18 for a visual representation of the split, standard 
deviations are shown in appendix F. 
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choosers view ‘cash before tax’ as important (23%) or very important (42%) for their financial 

modelling and that 58% of choosers view the method ‘earnings before interest and tax’ as either 

important (22%) or very important (35%). Finally, as presented in Figure 18, while there is a mean 

preference towards post-tax analysis in the population excluding POUs, 33% of choosers, and 43% of 

non-choosers still report viewing pre-tax methods as more important than post-tax methods (shown 

in red in the figure). This suggests that there is a population of industry participants with influence on 

power plant investment decisions that, through the modelling choice of the handling of tax, may 

systematically undervalue renewable energy investments. We return to these two major findings in 

the discussion section. The following section reports the results of our hypothesis that whether or not 

a modeller engages in this systematic bias can be explained by the extent that the individual holds the 

three beliefs we have identified.  

 

Figure 18. Tax preferences excluding POUs 

5.2.4 Inferential results 

In testing tax preference, we hypothesised that the greater the modeller’s beliefs in RE technology, RE 

policy effectiveness, and market efficiency, the greater the preference towards post-tax analysis the 

modeller would report. We tested this hypothesis for each belief on its own, for each belief as an 

independent variable in the same regression model, and for the beliefs together in an index. Across all 

models, controlling for modelling hat gave more significant results, consistent with our 

operationalized conceptual model (Figure 7). 

Regressed individually in the bivariate models, the only belief with a significant correlation to tax 

preference was confidence in RE technology effectiveness. This belief was positively correlated with 

the importance of the earnings pro forma (post-tax) method at the 95% CI (β=0,24 with =0,055), this 

result supports the hypothesis. 
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Regressed together as individual independent variables in the controlled base model, two beliefs 

proved to be positively correlated with the importance of earnings pro forma (post-tax), confidence in 

RE technology (β=0,22) and confidence in market efficiency (β=0,46) both at the 90% CI level.  

While the above results support the hypothesis, the index model proves to be a far better model for 

explaining tax preference than the controlled individual beliefs or the controlled base model. In the 

index model a greater belief index is found to be significantly correlated with post-tax preference 

across multiple machinations of our dependent variables. The belief index is significantly positively 

correlated with preference for earnings pro forma (post-tax) modelling (β=0,44 with =0,002).  When 

the difference between pre-tax and post-tax earnings models is examined, we again find a positive 

correlation between post-tax preference and the belief index (β=0,3 with =0,011). And finally, in the 

‘pre-vs-post tax preference’ variable, where pre and post tax preferences are derived from responses 

across all four possible tax-handling methods, we again find positive correlation in support of the 

hypothesis (β=0,38 with =0,095).   

As discussed in Section 3.3, the index model is the most conceptually sound approach to model the 

influence of beliefs on modelling choices, as it seeks to capture the interaction between beliefs not 

otherwise addressed. Therefore, it is unsurprising that the index model produced the strongest results 

in modelling the relationship between beliefs and modeller’s choice of pre vs post tax methods. The 

results of the index model support the hypothesis across a variable derived from an individual 

question, an improved variable of pre vs post difference derived from two questions, and the 

conceptually strongest variable of pre vs post difference derived from four questions. This suggest that 

the hypothesis is well supported, and that those modellers who hold beliefs consistent with viewing 

RE as a viable investment alternative also have a stronger preference for post tax analysis in their 

financial modelling.  

5.2.4.1 Discussion 

The descriptive and inferential findings presented here provide evidence for corporate and 

governmental action. As discussed in the previous section, those modellers who use pre-tax analysis 

fail to account for the significant benefits extended to RE investments by tax policy.  In the descriptive 

findings, we noted that a large population might be systematically making this mistake in their 

modelling. In the inferential results, we have identified a set of beliefs, expressed as an index, that have 

explanatory power for this biased modelling choice. Based on these findings, policy makers, regulators 

and shareholders alike should take action to address a lack of confidence in the technological 

effectiveness and the presence of capital and policy to fund RE-fuelled power generation that exist 
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among some financial modellers in the industry. According to our conceptual model, these beliefs are a 

root cause of the biased modelling choice of excluding tax from the analysis.  

On a practical level, regulators and shareholders can also challenge those firms that fail to consider tax 

implications in their financial models of possible capacity investments, particularly those of POUs, 

which appear to ignore tax benefits to RE technology, an irrational choice if the tax equity market is 

functioning appropriately. The fact that POUs are so strongly biased against post-tax analysis and 

effectively assigning no value to the resale of RE tax credits suggests that in fact the tax equity market 

is not functioning properly. Based on our inferential result that confidence in market efficiency is 

significantly positively correlated with choosing to model power plant investments on a post-tax basis, 

policy makers should investigate this market’s design and take action to ensure a liquid tax equity 

market exists to ensure tax benefits to RE technology can be reflected in the industry’s valuation 

models and larger investment making process. 

5.3 Selection of capital budgeting criteria 

5.3.1 Introduction 

The focus of this paper is on the choices financial modellers make to construct financial models. One of 

the most important choices a financial modeller must make is the criterion that will be used to 

determine the relative ranking of the available investment options. Given the complexity of investment 

decisions and outcomes, there are many possible criterions from which to select. Corporate finance 

theorists and practitioners have grouped these criterions into a few major bundles, each representing 

a relatively discrete ‘capital budgeting criteria’ option. The proliferation of these options is somewhat 

perplexing theoretically. Under the strict assumptions of textbook corporate finance theory, the net 

present value calculation, relying on discounted cash flows, is the optimal capital budgeting criteria in 

almost every case (Brealey et al., 2008). In practice, however, a variety of different capital budgeting 

methods have been developed and are regularly used  (Graham & Harvey, 2001). The survey upon 

which our empirical research is based asked respondents to report the importance of 8 capital 

budgeting methods in their financial modelling process (Table 18). 
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Table 18. Criteria considered by respondents 

Capital budgeting criteria 

NPV (net present value) 

IRR (internal rate of return) 

EVA (economic value added) 

EPS (earnings per share) impact 

RAROC (risk-adjusted return on capital) 

Pay-back period 

Levelized cost per kWh 

Intangible strategic value added 

 

Before investigating the relationship between these capital budgeting criteria and our independent 

variables of interest, it is necessary to first introduce how we have used the survey data to construct 

dependent variables representing a modeller’s choice of a particular capital budgeting criteria, that is 

the subject of the following section. This will be followed with a review of the descriptive findings 

arising from the variables, which provide interesting insights into the choice of capital budgeting 

criteria by financial modellers. Finally, we will present our hypotheses for how the choice of capital 

budgeting criteria is related to our independent variables of beliefs in the viability of RE technology as 

an investment alternative to FF. This gives this section of the paper the following structure: 

1. Dependent variable construction 

2. Descriptive results  

3. Hypotheses and inferential results for each dependent variable 

This structure has been adopted to allow the reader to easily read the relationship between our 

hypotheses and inferential results, given that there are essentially eight dependent variables 

considered here. 

5.3.2 Variable construction 

To construct variables to model the preference of a modeller for various capital budgeting criterion, 

we have used the responses to the question shown in Table 19. 
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Table 19. Survey question on capital budgeting criteria 

Source: Barradale, 2006 Electricity Industry survey 

Question: How important are the following capital budgeting criteria to the decision-making process for selecting among power 

projects? 

 

Very important Important 

Somewhat 

important 

Not 

important Not used Don’t know 

NPV (net present value)       

IRR (internal rate of return)       

EVA (economic value added)       

EPS (earnings per share) impact       

RAROC (risk-adjusted return on capital)       

Pay-back period       

Levelized cost per kWh       

Intangible strategic value added       

Other (please specify)       

 

5.3.2.1 Classification of responses 

Our method of operationalization of this survey question is to compare a respondent’s reported 

importance of a particular capital budgeting criterion to that of the other criteria. In order to be able to 

make this comparison, we convert the response into a likert scale from 1 to 4, with very important 

taking on value of ‘4’ to not important equal to ‘1.’ However, unlike the previously presented tax 

method question, no respondent ranked any capital budgeting criteria as ‘very important’. The 

descriptive implications of this interesting issue will be discussed later, the impact of this on the 

classification of the responses is that the scale, while theoretically ranging from 1 to 4, in fact only ever 

reaches 3. 

Our handling of scale and of the specific classification decisions related to responses of ‘not used’, 

‘don’t know’ and those respondents who saw the question, but left the row blank was the exact same 

method used in constructing the ‘treatment of tax’ variable, described in 5.2.2. Therefore, if a 

respondent has responded that a model is ‘not used,’ we categorise this as equivalent to the model 

being ‘not important.’ If a respondent has checked that they ‘don’t know’, their response has been 

excluded from our analysis. If a respondent did not see or did see but did not report any data in the 

entire question, we have excluded the respondent from our analysis. However, if a respondent 

specified that one or several criterion were ‘very important’ or ‘important’ and then left the remaining 

models blank, we have inferred that they view the criterion left blank as ‘not important.’ Where this 

was the case, we have classified responses in line with this inference, and assigned values of 1 to these 

blank values. 
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5.3.2.2 Operationalization of responses 

Given the unique characteristics of each capital budgeting criteria, it may be misleading to add 

responses to different criteria together.  Therefore, unlike the ‘handling of tax’ variable, we have not 

synthesised a relative variable from the responses, but have instead analysed the absolute reported 

importance of each criterion on its own, each as a variable on an interval scale from 1-4, which due to 

the fact that ‘very important’ has not been selected by any respondent, is actually 1-3. This gives eight 

dependent variables to be considered, one for each capital budgeting criterion listed in Table 18. 

5.3.3 Descriptive results 

For each capital budgeting criterion, the ‘choosers’ population considered is the results is 136 

respondents. The comparison population of non-choosers is 216 respondents. 

The first interesting issue to discuss in the descriptive results is that none of the respondents reported 

any of the capital budgeting criteria as being ‘very important’ for their financial modelling. This is in 

comparison to other instances throughout the survey where respondents used the option of ‘very 

important’ when offered. For example, 30% of the 137 responding choosers reported that the method 

of handling revenue and tax as ‘earnings pre-tax’ was ‘very important.’  

One possible explanation for the lack of ‘very important’ ratings regarding capital budgeting may be 

that choosers use multiple capital budgeting criteria, and thus ‘spread the importance’ across multiple 

models. Figure 19, which compares the number of criteria and tax methods that modellers defined as 

at least ‘important’, shows that 78% of choosers rated more than one capital budgeting criterion as 

‘important.’ This is relatively high compared to the fact that only 54% of choosers viewed both pre tax 

and post tax methods of analysis as ‘important’ or ‘very important.’  
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Figure 19. Distribution of importance of different models: from none to one to multiple 

The lack of a ‘very important’ capital budgeting criteria might be interpreted as a signal that capital 

budgeting criteria are not very important. However, this is undermined in light of the fact that the 

share of respondents that viewed at least one capital budgeting criteria as at least ‘important’ (84%) is 

roughly the same as the share of respondents who viewed at least one method of handing of tax as 

‘important’ (83%). Thus, the distribution of importance suggests that while modellers value capital 

budgeting criteria, they are much more likely to employ multiple criteria than they are to employ 

multiple methods of handling tax. This suggests that the sample population does make use of capital 

budgeting criteria, but also recognises the limitations of the individual criterion, which will be 

discussed in detail in the following section, and thus makes use of multiple capital budgeting criteria 

options, spreading the risk of over or under representing a particular aspect of the investment, as each 

criterion is likely to do.  

The spreading of importance is particularly apparent in Figure 20, which shows the distribution of 

average importance by criterion, as well as showing how each ‘hat’ type within the sample population 

rated each criterion on average. This figure suggests that NPV, IRR and LCOE are all viewed as 

important, and it may be that many modellers employ two or three of these models. The following 

section will discuss the significant biases of these models against intermittent RE technologies. Given 

these biases, these statistics are potentially problematic for the correction of the underinvestment in 

RE technology discuss at the outset of the paper. While our current research is limited only to 

descriptive data to support this hypothesis, this represents a potentially fruitful area of further 

research emerging from our work. 
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 Figure 20. Distribution of average ratings of importance of capital 

budgeting criteria by hat where 1 = not important, 2 = somewhat important, 

3 = important, 4 = very important 
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5.3.4 Inferential results 

Having described how the variables of capital budgeting criteria selection have been created from 

survey data, and highlighted relevant aspects of the descriptive statistics of these variables, the 

following section turns to operationalizing the choice of capital budgeting criteria as hypotheses for 

our research, and reporting the inferential results of tests of these hypotheses in our econometric 

models. In order to create hypotheses of the relationship between a modeller’s choice of a capital 

budgeting criteria and his or her beliefs about RE technology, the question that we must answer is: 

how does the choice of capital budgeting criteria affect the valuation of RE power plants relative to FF 

power plants? In order to answer this question, we must identify the core cost and revenue differences 

between RE and FF power plants, and how each capital budgeting method affects (values) these 

differences. Hickey et. al (2010a) examines the differences in the economics of electrical power 

generation by fuel source, providing a useful set of distinctions between fuel sources. These 

distinctions are illustrated numerically in Figure 21, where black bars represent FF fuels, green bars 

represent RE fuels, and Nuclear power is represented in orange.  

The graphs in Figure 21 suggest that compared to Natural Gas, which is the dominate modern FF 

investment option, RE investments can be characterised as having (1) high initial investment costs 

relative to total investment costs (e.g. frontloaded costs), (2) low cost volatility, (3) short construction 

periods (lead time) and (4) high learning rates.28 Given these distinguishing features, the next question 

to be addressed is: how do different capital budgeting criteria treat these features, and how will this 

ultimately affect the valuation of RE investments relative to FF investments? As no natural hierarchy 

exists between these mechanisms, despite the Brealey and Myers mantra otherwise, it is not possible 

to create a categorical (ranked) variable of the criteria. In lieu of a ‘correct answer’ to question of 

which capital budgeting criteria to use, we must assess each criterion independently for its affect on 

RE relative to FF. The following sections consider each of the eight criterion’s expected influence on a 

model’s valuation of RE investment relative to FF investments, and then use this assessment to create 

a hypothesis of the relationship between a modeller’s beliefs and the likelihood of selection of the 

capital budgeting criteria in question. As some criteria are similar for the purposes of our 

investigation, the criteria have been grouped where possible. 

 

                                                             

28 It is worth noting that RE power plants have other distinguishing characteristics from FF power plants that are externalised such as impact 
on local scenery and wildlife, but as these are not private costs they are out of the scope of our research. See Bergmann et al.  (2006)  for a 
review of these characteristics. FF power plants too have different distinguishing externalised costs, see table 7.5 in Leon and Infield (2008) 
for a review of these characteristics. 



 

 

88 

 

 

Figure 21. Fuel source investment characteristics across several parameters 

Source: Authors’ own work, based on data provided in Hickey et al.(2010a) 

5.3.4.1 NPV & IRR 

As the NPV and IRR methods leverage the same factors, these two discounted-cash-flow (DCF) 

methods can be analysed together for our purposes. While both methods have many significant 

benefits to simple accounting methods of valuation, both are subject to a major constraint due to two 

assumptions inherent in the models. The major constraint of the NPV method is that it assumes that 

the firm has no capital constraints, and thus accepts all NPV positive projects at any given point in 

time. This assumes that firms can borrow an unlimited amount costlessly to undertake all profitable 

opportunities. The IRR attempts to deal with this constraint by allowing firms to rank projects. 
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However, the IRR does not go any further to consider the opportunity cost of investment in t=0 as it 

relates to opportunities at t=1, and thus assumes a lack of capital and capacity constraints, and no 

value of optionality. 

In reality, firms are both capital and capacity constrained in the short and medium term. When this 

reality is considered, it is clear that firms benefit from investment modularity, delay and other aspects 

of the real options of investment decision-making. The NPV method does not capture this dynamic 

nature of investment (Hickey et al., 2010a), and so incorrectly states all valuations. Our research 

interest is on how this constraint affects RE relative to FF investment options. As Hickey et al. (2010a) 

has shown, failing to value optionality misrepresents the value of RE relative to FF in two ways: firstly, 

due to the high rate of learning and technological change in RE technology, particularly in novel 

technologies such as solar and biomass, the benefits of modularity are considerably higher for RE 

sources compared to FF. Secondly, due to the shorter lead times, RE technologies are considerably 

better suited for exploiting real options and modularity, this is true for the novel RE sources as well as 

wind power. Thus by failing to capture the value of optionality, the NPV method of capital budgeting 

undervalues RE power plants which are more modular than FF power plants. Therefore, for the NPV 

and IRR capital budgeting criteria, we put forth the hypothesis 2a and 2b respectively: 

Hypothesis 2a – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using NPV as a capital budgeting criteria 

Hypothesis 2b – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using IRR as a capital budgeting criteria 

5.3.4.1.1 Results 

Our results entail different outcomes for choosers and non-choosers.  In the non-choosers sample, 

which are not the primary sample population, it is surprising to see that our controlled index model 

finds a positive correlation between RE-favourable beliefs and preference for the NPV capital 

budgeting criteria (β = 0,12, ρ = 0,065). However, this significance and the strength of the positive 

coefficient are not present in our primary sample population, the chooser sample (β = 0,04, ρ = 0,655). 

While in both groups hypothesis 2a is not supported, in the chooser group there is not evidence that 

the opposite hypothesis is true. Furthermore, in the chooser’s controlled base model the predicted 

negative correlations are observed in beliefs in RE technology effectiveness and policy effectiveness, 

but there is no significance observed in this relationship. Therefore, in our primary sample population 

of choosers we conclude that there is not a relationship between the beliefs we have identified and 

preference for or against the NPV capital budgeting criteria. For both IRR and NPV, the same lack of 
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relationship is observed in the belief index model, and all other models. These findings are consistent 

with the descriptive findings that the NPV and IRR capital budgeting criteria are the most popular 

criteria on average (2.6 and 2.4 out of 5 respectively), suggesting that there is on average a preference 

for these models across the entire sample population. 

Interestingly, our control variable ‘investment hats’ shows significance in the chooser and non-

choosers’ preference for IRR as a capital budgeting criterion. This suggests that the modellers’ ‘goals’ 

or ‘organizational context’ may be drivers for holding preference for IRR over NPV. For example, while 

there is no significance observed in modellers with the private equity investment hat, a strong positive 

correlation was observed between modellers with a public equity investment hat and preference for 

the IRR criteria across all of our regression models. Given our model of the choice making process 

(Figure 7), these findings suggest that ‘goals’ may be more important than ‘beliefs’ in determining 

capital budgeting criteria choices. This idea is revisited in the discussion after all capital budgeting 

criteria are reviewed. 

5.3.4.2 EVA, EPS and RAROC 

EVA, EPS and RAROC are similarly static capital budgeting criteria. EPS represents the company profit 

allocated to each share outstanding of common stock. EVA represents all profits earned less the cost of 

financing the firm’s capital. RAROC represents the impact of the investment on risk-adjusted capital 

targets based on guidelines given by Basel Committee Banking Supervision (BCBS).  

Similarly to NPV and IRR, these criteria fail to account for optionality and dynamic concerns of an 

investment in modelling. As their particular approaches are similar in their impact on preference for 

or against fuel types from NPV and IRR, we hold the same expectations for these criteria as for NPV 

and IRR, giving the following hypothesis:  

Hypothesis 2c – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using EVA as a capital budgeting criterion 

Hypothesis 2d – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using EPS as a capital budgeting criteria 

Hypothesis 2e – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using RAROC as a capital budgeting criterion 

5.3.4.2.1 Results 

The results for EVA EPS and RAROC overall are non-significant across all models for the beliefs we 

have identified, and therefore we conclude that Hypothesis 2c, 2d, and 2e are not supported. However, 
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one belief, confidence in RE technology effectiveness shows in the bivariate model, a significant 

negative correlation with preference for EVA in the chooser population (β = -0,13, ρ = 0,075). This 

finding supports hypothesis 2c. However, when tested in more complete models such as the controlled 

base model, the significance of the relationship disappears (β = -0,1, ρ = 0,205). From this we can 

conclude that while there may be a negative relationship between confidence in RE technology 

effectiveness and the use of the EVA capital budgeting criteria, our data is not sufficient to support this. 

Furthermore, given that these three models have similar implications, the fact that we do not find 

similarly negative coefficients across EPS and RAROC suggests that even this weak support is likely 

inconsistent with our hypothesis. 

Similarly to the findings in the NPV and IRR criteria, we find in both the controlled base model and 

controlled index model that the investment hat, our variable for the modellers’ ‘goals’, is important in 

determining preference for EPS. This leads to implications of the importance of the EPS indicator for 

the investment hats of players that are traditionally active in the financial markets.  Our analysis 

shows, with high significance, that investment hats traditionally exposed to EPS-concerns exhibit 

considerable preference for EPS. For example, the public equity hat shows a strongly positive 

coefficient significant at the 99% confidence level (β = 1,04, ρ = 0,002) and independently owned 

utilities (IOU) show the same relationship (β = 1,09, ρ = 0,000).  Therefore across three capital 

budgeting criteria (NPV, IRR, EPS), we find considerable significance in our control variable of 

investment hats, suggesting that goals are a more important driver of this choice than beliefs. 

5.3.4.3 Pay-back period 

The payback period method of capital budgeting ranks investment opportunities by the number of 

periods that it will take for an investment to break even given the initial investment cost. Thus under 

the pay-back period model all cash flows that occur after the payback period are valued at zero. This 

model is highly biased toward immediate return, while discounting the future to an extreme degree. 

While an inaccurate representation of the true value of an investment, it has been suggested, though 

not substantiated, that the pay-back period criterion has been developed and used by firms that face 

extreme capital constraints and fear that inability to cover their debt payments will lead their 

investment to be seized in bankruptcy. The common hypothesis is that these firms highly discount 

cash flows that would occur after such an event due to bankruptcy costs (Graham & Harvey, 2001). 

Whether or not this is the case, the impact of the payback period criterion on RE investment relative to 

FF investment is clear. As shown in Figure 21, RE power plants have front loaded costs, meaning that 

compared to FF investments, RE investments require high initial investments followed by favourably 

low subsequent costs. Given the importance of this parameter for RE investments, the payback period 
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significantly biases the model output against RE and for natural gas (coal also has relatively high initial 

outlays). Given this analysis, once built, a RE power plant is a cash-cow asset, but the pay-back period 

capital budgeting criteria essentially eliminates the value of the long and steady income produced by 

RE power plants. Therefore, we hold hypothesis 2f: 

Hypothesis 2f – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using pay-back period as a capital budgeting criteria 

5.3.4.3.1 Results 

The results on payback period on both groups are non-significant. While both beliefs ‘confidence in RE 

technology effectiveness’ and ‘confidence in policy effectiveness’ exhibit the predicted negative 

coefficients in the controlled base model, neither is significant (respectively: β = -0,06, ρ = 0,45; β = -

0,1, ρ = 0,146).  Once again, in this variable the investment hat control variable shows significance, 

with all significant hats showing negative coefficients. This again upholds the finding that goals are a 

stronger driver than beliefs of capital budgeting criteria choice, as noted in the previously discussed 

capital budgeting criteria. 

5.3.4.4 Levelized costs of energy: introduction and hypothesis 

The Levelized costs of energy (LCOE) also known as Levelized Energy Cost (LEC), is a typical 

engineering measure of technology efficiency in the production of electricity. LCOE measures the 

average electricity generation costs by calculating the discounted lifetime fixed and variable costs of 

generation technology in USD/MWh. As a capital budgeting criteria, the LCOE method suggests that 

the modeller calculate the LCOE of all potential technologies and select the lowest value. There has 

been considerable critique of LCOE as a capital budgeting criterion when comparing FF and RE 

technologies. Edenhofer et. Al. (2013) have shown that LCOE assumes a constant average electricity 

price, which fails to account for the variability of the price of electricity, which fluctuates on a daily and 

seasonal basis. When comparing only dispatchable technologies such as coal, natural gas and hydro, 

the average is sufficient, as it is assumed all plants would always meet supply at any price, and thus are 

not sensitive to variability. For variable technologies such as wind and solar, the supply of electricity is 

subject to variability on temporal basis, and therefore experiences a different average price of 

electricity than dispatchable technologies. Furthermore, Awerbuch (2000) has argued that price of 

fossil fuel price volatility, typically paid out in expensive hedging contracts, is often ignored in LCOE 

calculations. Based on the LCOE method’s failure to account for the structural differences between 

dispatchable and variable technologies, we propose the following hypothesis: 
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Hypothesis 2g – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using LCOE as a capital budgeting criteria. 

5.3.4.4.1 Results 

Our regression tests show no significance in the relationship between beliefs and preference for the 

LCOE capital budgeting criteria. The only variable showing any significance for modellers that have the 

investment hat of publicly owned utility (POU), which show a positive coefficient at the 95% CI (β = 

0,9, ρ = 0,002). That the POU investment hat is the only predicative variable of preference for the LCOE 

method is consistent with the argument put forth by Awerbuch (2000) that the LCOE method is largely 

tied to historical usage in the industry and is most common among the industry’s traditional players of 

POUs. 

5.3.4.5 Intangible strategic value added 

There is considerable literature describing the failure of traditional capital budgeting criteria to 

account for the unique characteristics of power plant investment decisions following the development 

of renewable energy technologies as substitutes to traditional dispatchable technologies (Fernandes et 

al., 2011; Fortin et al., 2008; Gollier et al., 2005; Kumbaroğlu et al., 2008; Martínez Ceseña et al., 2013; 

Muñoz et al., 2009; Venetsanos et al., 2002).  

Santos et. al. (2014)  summarise the arguments of this literature, by noting that the basis of the 

argument is that the weaknesses of traditional capital budgeting criteria are particularly pronounced 

in the modelling of electrical generation investments. According to Stanos, this literature typically 

highlights three characteristics: the first is that electrical generation investments are much more 

irreversible than other investments because the capital of the industry cannot be used in other sectors; 

the second is that the investment decision occurs under a high level of uncertainty associated with 

liberalised electricity markets and the long investment time horizons, and the third pronounced 

characteristic of the investment decision is that investments are highly flexible with regards to timing. 

The argument made by many is that given that the traditional capital budgeting criteria are blunt tools 

for assessing reversibility, uncertainty, modularity and timing, they are particularly poorly suited for 

modelling electrical generation investments. The last stage of the argument is that while these 

problems may have been tolerable when technology options were limited to dispatchable technologies 

dependent on fuel prices, the introduction of competitive renewable energy technologies into the 

market for investment, make the traditional capital budgeting criteria completely untenable tools from 

which to make investment decisions in the electrical power generation industry. 
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This line of argument obviously poses the question: if traditional capital budgeting criteria are 

unsuitable, what criteria should be used? To answer this question, many scholars have coalesced 

around the recommendation of adopting real options assessment (ROA) as a capital budgeting criteria 

that accommodates the need to include the value and costs of reversibility, uncertainty, modularity, 

and timing in an given electrical capacity investment option. 

However, there is considerable evidence to suggest that the extent that ROA is applied in practice is 

limited due to the high levels of complexity of models needed to make such assessments.  Hartmann 

and Hassan (2006) provide a review of ROA adoption across various sectors, citing several studies that 

suggest that the ‘real options revolution’ predicted in the late nineties by BusinessWeek (Coy, 1999) 

has not occurred in actual managerial practice. Ryan and Ryan (2002) find that only 11,4% of Fortune 

1000 companies had incorporated ROA practices by 2001, with another survey find that users were 

abandoning ROA tools at rate of 32%, three times the average abandonment rate of capital budgeting 

techniques (Rigby, 2001).  

The fact that ROA tools are too complex does not solve the financial modeller’s problem of traditional 

capital budgeting criteria inadequately accounting for real-option issues of uncertainty and 

modularity. Survey research of practitioners suggests that rather than adopting sophisticated 

mathematical models, firms hedge against the failure of traditional NPV calculations by incorporating 

managerial judgement into their decision making process, enabling managers to be responsible for 

considering the intangible value of the investment option not captured by traditional methods. Busby 

and Pitts (1997), find that while few managers are familiar with the formal techniques to ROA, most 

report that their strategic decision-making process values timing, reversibility and modularity, all of 

which are core intellectual concepts of ROA.  

In the Barradale 2006 survey from which we draw our empirical data there was no question on the 

preference for ROA as a capital budgeting criteria, and anecdotal evidence from the survey is 

consistent to the findings discussed above that ROA is not a significant capital budgeting criteria 

among the sample population. Only one modeller used the free text ‘other’ option to state that a formal 

ROA model was used for capital budgeting. However, the survey did ask respondents to report the 

importance of an investment’s intangible strategic value as a capital budgeting criteria. In our analysis 

of the intangible strategic value capital budgeting criteria we adopt the conclusions of Busby and Pitts 

(1997) that in practice decision makers use ‘intangible strategic value added’ as an informal method 

for valuing the real options of an investment which are otherwise ignored by the popular DCF methods 

of capital budgeting discussed previously.  
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Having defined our view of the intangible strategic value added criteria, we now turn to constructing a 

hypothesis of the relationship between the selection of the criteria and a modeller’s beliefs about the 

investment viability of RE technology. Considerable literature exists suggesting that RE technology is 

considerably more flexible and dynamic than traditional FF technologies, Hoff (1997) provides a 

useful overview of these characteristics, noting that wind farms and solar cell plants can much more 

easily be expanded or reduced than can natural gas power plants. Furthermore, as seen in Figure 21, 

lead times for the construction of RE technology is one third of the lead-time of FF technologies. This 

short lead-time means that investors can delay investment considerably to reduce the uncertainty 

caused by technological and regulatory dynamics in the electricity generation industry. Finally, RE 

technologies, particularly solar technology, benefit from a much higher degree of reversibility than FF 

technologies due to their portability and modularity. For example, Carrisa Plains, a California PV plant 

was dismantled and resold to various buyers with its modules selling at roughly 70% of the value.  

Given that we assume ‘intangible strategic value added’ is an informal capital budgeting criteria used 

by decision makers to capture the real options of an investment, and we recognise that RE 

technologies have considerably more valuable real options of flexible investment than FF, we hold the 

hypothesis that: 

Hypothesis 2h – Holding beliefs favourable to viewing RE as a viable investment is 

positively correlated with a preference for using intangible strategic value added as a 

capital budgeting criteria. 

5.3.4.5.1 Results 

Hypothesis 2h is supported with significant results across all chooser models. In the controlled index 

model, the belief index has a positive correlation at the 95% CI (β=0,16 with =0,05), suggesting that 

those modellers who hold beliefs favourable to viewing RE as a viable investment option are also those 

modellers that place greater importance on the capital budgeting criteria of intangible strategic value-

added. Beyond the belief index, the controlled base model shows that confidence in market efficiency 

is positively correlated with the importance of intangible strategic value-added to the modeller at the 

99% CI (β=0,4 with =0,007), while independently, the other two beliefs do not show a significant 

correlation.  

These results support our view that the market efficiency variable that we have constructed is a good 

model for the belief we are trying to model, namely, a modeller’s confidence that the market will 

efficiently fund profitable projects. We conclude this because there is a clear logic of the relationship 

between belief in market efficiency and the use of the intangible strategic value-added method of 
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capital budgeting: a modeller who holds a strong belief in market efficiency will not be afraid to use an 

intangible measure for capital budgeting, as this modeller assumes that the capital market will 

efficiently fund profitable projects, and thus believes that the market does not need to be ‘convinced’ 

by well documented NPV calculations. In contrast, those who are concerned that the market is 

inefficient will feel the need to engage in ‘investor road shows’ and provide analysts and bankers with 

considerable documentation of the ‘cold facts’ of their analysis, particularly using the widely accepted 

capital budgeting criteria.  

Comparing the results across our two sample populations provides interesting finding. Hypothesis 2h 

is supported in the choosers group across all models, but the same relationship cannot be observed in 

any of the tests of non-choosers. This difference between the sample groups supports our conceptually 

driven decision to separate these two groups. Those who report being ‘non-choosers’ may not have the 

full overview of the modelling process, its methods and assumptions, and thus may fail to accurately 

report the importance of intangible assessments made within the entire modelling process. This is an 

important methodological note for those researchers studying investment decision-making practices 

in complex organisations: it is essential that the research consider the correct respondents, even at the 

sacrifice of sample size. 

5.3.5 Discussion 

The results of our tests of the relationship between beliefs and the choice of eight different capital 

budgeting criteria provide mixed conclusions for the overall hypothesis of a relationship between 

beliefs and modelling choices. 

Our hypotheses suggested that there would be a negative correlation between holding RE-favourable 

beliefs and the importance of traditional methods of capital budgeting criteria (e.g. NPV, IRR, EVA, EPS, 

RAROC, Pay-back period and LCOE). This negative correlation was not observed. Instead we found no 

correlation between RE-favourable beliefs and traditional DCF methods of capital budgeting. Instead, 

our models suggest that when choosing between traditional capital budgeting criteria, the goals 

(investment hat) of the modeller are the significant explanatory variable.  

However, our hypothesis was confirmed in the case of intangible strategic value, a capital budgeting 

criteria we believe allows modellers to incorporate the real options and uncertainty inherent in their 

investment options, and  where we predicted a positive correlation between the beliefs and 

importance of the model. An increase in beliefs supporting the validity of RE as an investment 

alternative is correlated with an increase in the importance of the capital budgeting criteria of 

intangible strategic value at the 95% CI in the controlled index model (β=0,16 with =0,05). 
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Furthermore, in the results of the controlled base model we found confidence in market efficiency to 

be a key belief to support the use of intangible strategic value at the 99% CI (β=0,4 with =0,007).   

This finding suggests that Shimon Awerbuch’s urging that the investment community ‘broaden the 

analytical horizons to include new valuation approaches that more properly reflect the unique 

attributes of PV and other renewables’(Awerbuch, 2000) is being heeded by those modellers that hold 

RE-favourable beliefs. Furthermore it suggests that the most important belief in this regard is the 

belief that the market is efficient and will fund those projects that are profitable, free from technology 

biases. 

Of course, in attempting to draw such a conclusion, we must not confuse correlation with causation, 

and thus recognise that there may be reverse causality in this case, in which those who, for entirely 

other reasons, include an investment’s intangible strategic value-added in their capital budgeting 

process may subsequently form beliefs favourable to RE. However, there is little logic in the idea that a 

modeller would believe the market is more efficient because they use intangible strategic value 

measures. Therefore on an intuitive level, we believe a strong case can be made that our finding in this 

variable exemplifies the way in which beliefs affect choices. 

We do not view the fact that only one of the eight hypotheses in this section was supported as pointing 

to a fault in our method or approach. Instead, we believe the fact that the importance of the traditional 

capital budgeting criteria were not statistically associated with the beliefs that we modelled, while 

choosing the less-biased model of intangible strategic value was, is indicative of the low marginal cost 

of using an additional model. This assertion is supported by the descriptive and inferential statistics. 

The descriptive statistics suggest that 78% of modellers use more than one criterion. The the 

inferential results suggest that modellers holding beliefs favourable to RE additionally use the 

intangible strategic value criteria, allowing for the incorporation of the real options benefit of the 

technology, while those who lack the necessary beliefs, limit their analysis to criteria that do not 

incorporate the value of optionality. 

These findings have clear implications for strategic management in the electrical power industry. 

Financial modellers that do not hold beliefs that support the view of RE as a viable investment 

alternative may choose capital budgeting criteria that undervalues one of the key strategic values of 

RE, optionality. By undervaluing optionality, these modellers construct models biased against RE 

investment, and may ultimately lead their firm to fail to invest optimally. To ensure optimal 

investment, firm management, boards, lenders, shareholders and indeed regulators need to actively 

intervene in the financial modelling choices of those modellers who fail to recognise real option 
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benefits. Investors and regulators alike should challenge the investment analysis of firms to consider 

optionality, and incentivise the use of capital budgeting criteria that can fully capture this aspect of 

power plant investment.  

Specifically, our research suggests that in order to adopt the correct modelling behaviour, modellers 

need to believe that the market is efficient and will recognise the value of investments. Lenders and 

shareholders interested in capturing the most valuable projects should signal to firms that they need 

not document their investment’s value through traditional DCF methods, and can provide other 

rationales such as intangible strategic value arguments. Given the importance of regulatory boards in 

approving project funding, the same should be done by those regulators interested in achieving the 

optimal generation portfolio. This is particularly important given the increasing volatility of fossil fuel 

prices and the uncertain regulatory environment regarding who will bare the carbon and local 

environmental costs, which create even greater benefits to optionality and modularity. The 

importance of uncertainty in a model may further be affected by factor assumptions made in the 

model. These factors and the results of our regression tests of the factors against beliefs are the subject 

of the following section. 

5.4 Factor assumptions  

Once a modeller has selected the treatment of tax and the capital budgeting criteria that will be 

applied, he/she must complete the financial model by making concrete assumptions about each 

unknown factor. In order to identify the relevant assumptions that a modeller must make, we have 

leveraged one of the most prescribed and popular capital budgeting formula  (Brealey et al., 2008; 

Graham & Harvey, 2001), the Net Present Value (NPV) equation (Equation 10), which provides a 

template of the factors that must be approximated by most financial modellers during investment 

valuation. The NPV equation gives three key factors for which concrete assumptions must be made: 

time horizon, discount rate and cash flow assumptions.29 The importance of these three factors can be 

seen in the NPV calculation shown below: 

Equation 10. NPV  

    ∑
  

(   ) 
                   

 

   

  

                                                             

29 We also assume a compounding period is once a year, since we do not know how the payment structure is computed (i.e. annually, semi-
annually or quarterly), this assumption does not have an impact on the results, as in no case do we examine the actual numerical values a 
modeller uses for the three considered factors, but rather the relative use of the factors vis-à-vis fuel types. 
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Where: 

  = Cash flow 

  = Discount rate 

  = Time horizon (total number of periods) 

  = Period 

As shown in Equation 10, the NPV calculation requires that the modeller choose values for the initial 

investment and expected cash flows (C) over a given time (t) and the specific rate at which these cash 

flows should be discounted (r). These three variables represent the drivers of the NPV calculation, and 

thus we have selected these variables as our dependent variables.  

In constructing the NPV valuation, a modeller may use any of these assumptions to tweak the model 

either in favour of or against a particular investment opportunity. Our research interest is in 

determining if the beliefs that modellers hold about the viability of investments in RE technology and 

its investment environment impact their financial modelling choices. In order to be able to form 

meaningful hypotheses about this impact, we need to understand the implications for each modelling 

choice on the valuation of available investment options. For the purposes of our study, the considered 

investment options are an RE fuelled electrical power plant compared to an FF fuelled electrical power 

plant. If any of these variables are biased for or against a particular fuel source, holding all else 

constant, a decision maker’s perception of the available investment options will also be biased. 

In order to hypothesize how a particular choice in each of these factors may correlate to a modeller’s 

beliefs, it is necessary to understand the affect each factor will have on the NPV valuation of RE and FF 

power plant investments respectively. The following section presents the choice of time horizon. 

Sections 5.4.2 and 5.4.3 present the choice of discount rate and cash flow assumptions respectively. In 

considering each factor we present an introduction to the factor and our hypothesis of its relationship 

to the beliefs of modellers. This is followed by a description of how we have constructed the variable 

to measure a modeller’s treatment of this factor. Finally we present the results of our test of the 

relationship between the modeller’s choice (e.g. whether the factor is chosen to be high or low for a 

particular fuel type category) and the modeller’s beliefs. 
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5.4.1 Time horizon preference 

5.4.1.1 Introduction and hypothesis 

The selection of an investment’s time horizon is a crucial determinate of the expected value of the 

investment. In theory, the time horizon that is selected should span the entire lifetime of the 

investment, capturing all potential revenues and all potential costs. Discounting will then allow for 

current revenues and expenses to be weighted more heavily than those occurring in the distant future. 

To take an extreme example, if a modeller is valuing the project of publishing a book on current affairs 

where 99% of the sales are expected to be in the first 5 years of the book being published, the time 

horizon that should be applied is still the remaining span of the author’s life plus 70 years after the 

author’s death, as this the period in which the modeller will hold exclusive rights to the revenues of 

the book. Similarly, a modeller valuing a bank robbery should assign the time horizon equal not to the 

length of the robbery, but instead equal to the statute of limitations on bank robberies of five years, as 

there is a probability that an expense related to the robbery (legal fees and potential fines) may arise 

in any of these periods.  

These two extreme examples illustrate that the time horizon factor is in theory a simple factor in the 

NPV calculation. This simplicity is achieved by the presence of the discount rate, which ensures that 

cash flows in different periods are correctly valued. In the case of the book, this means that while the 

time horizon would be over 70 years, the present values of the expected cash flows in the book’s 

centennial year would be correctly stated in NPV terms as near zero. However, in practice, the time 

horizon has been used differently than this simple textbook approach suggests. Graham and Harvey 

(2001) find that the most common method of adjusting for the riskiness of the investment option 

being valued is to adjust the time horizon factor. By using shorter time horizons for riskier projects 

financial modellers hope to avoid including cash flows that may never materialise. In the example of 

the book, in order to account for the risk that the book will flop the financial modeller may choose a 

time horizon of two years rather than the theoretical 70+ or even the five years that he/she hopes will 

deliver strong sales. In an older survey, Brigham (1973) found evidence that the practice of a ‘risk 

adjusting’ the time horizon was specifically widely used by US public utilities. Indeed, their findings 

suggested that when incorporating a project’s riskiness into their model, modellers prefered to adjust 

the time horizon rather than to adjust the discount rate, contrary to the textbook prescriptions that the 

time horizon should be the entire investment lifespan and the discount rate should be adjusted to 

reflect the investment’s market risk. 

In light of the ‘risk-adjusted’ time horizon practice, we hold the following basic hypothesis:  
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Holding beliefs favourable to RE as a viable investment is positively correlated with a 

preference for using longer time horizons for RE investment opportunities. 

However, it is necessary to adjust for the fact that some modellers may use long time horizons 

generally, while others may use short, therefore we modify the previous hypothesis and state they 

hypothesis as:  

Hypothesis 3 – Holding beliefs favourable to RE as a viable investment is positively 

correlated with the ratio of the time horizon the modeller uses for RE relative to the 

modeller’s time horizon for FF investment opportunities. 

5.4.1.2 Variable construction 

In order to construct a variable of a modeller’s choice of time horizon we have sought to model the 

relative time horizon selected for RE technology compared to FF technology. By using the ratio 

between the RE time horizon and the FF time horizon, we are able to measure the ‘preference’ 

expressed by the modeller for a particular fuel type in his or her selection of time horizon. Recognising 

the widespread use of time horizons as a ‘risk adjustment,’ we infer that a shorter time horizon is 

indicative of a predicted risk in the technology. Our time horizon preference variable is a ratio based 

on the respondents answer to the following question: 

Table 20. Survey question on time horizon 

Source: Barradale, 2006 Electricity Industry survey 

Question: What time horizon (number of years) do you use for modeling power plants (greenfield 

development/repowering)? (Please leave blank for any fuel types not modeled or don’t know) 

 # of years 

Coal  

Natural gas  

Nuclear  

Hydro  

Wind  

Solar  

Geothermal  

Biomass (wood chips, farm biogas, landfill gas, etc.)  

Other (please specify below)  

 

5.4.1.2.1 Classification of responses 

The only adjustments we made to the raw survey data for our sample populations were to answers in 

which a range of years was entered for a particular fuel source (e.g. 12 – 14); in these cases we 

recoded the response as the average value (e.g. 13 years). 
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5.4.1.2.2 Operationalization of responses 

For this variable, we grouped the technologies, as we did throughout our research, into the fuel type 

categories RE and FF. The RE category consists of wind, solar, geothermal and biomass. Hydro has 

been excluded due to the fact that it is a dispatchable technology and tends to have a significantly 

different time horizon and risk profile than other RE technologies, and so would skew the data 

inappropriately. The FF category includes coal and natural gas. Because the answers are given as a 

number of years e.g. 25 equals, t = 25 years, the scale is evident with no need for adjustment. 

The equation used to determine the ratio between FF and RE time horizons is: 

                              
   ((     )(                ))

   ((     )(                             ))
 

In this equation the greater the ratio, the larger the time horizon preference for FF technology, while 

the inverse is a preference applied to the time horizon of RE technology.  

5.4.1.3 Descriptive results 

On a descriptive level, it is interesting to note what time horizons are reported by the modellers for 

each technology, and compare this to the standard ‘prevailing assumptions’ about the industry’s 

behaviour upon which the industry’s regulation and policy are built. To identify the ‘prevailing 

assumptions’ we use the IEA’s World Energy Model (WEM). 

The IEA’s WEM is a leading model of the future of the market for supply of electrical power. WEM’s 

reference case model is widely used to design and test policy options, and for the purposes of our 

paper will be considered an example of the ‘prevailing assumptions’ of the policy community about the 

behaviour of the electrical generation industry.  

The WEM’s assumptions of time horizons are stated as follows:  

Plant lives are assumed to range between 45 and 60 years for existing fossil-fuel plants 

and nuclear plants (unless otherwise specified by government policies). Wind and solar 

PV installations are assumed to have a 20 year lifetime; hydro plants 50 years; and 

biomass 25 years (EIA, 2011).  

Thus in the EIA’s ‘prevailing assumptions’ fossil-fuel plants have time horizons that are double that of 

plants using renewable energy technology. This assumption means that fossil fuel generation, ceteris 

paribus, is half as costly as renewable energy in net present value terms. This assumption represents a 

considerable bias of the WEM against renewable energy technology. When compared to the 
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descriptive statistics we present of the modellers in our sample population, it appears that the WEM’s 

bias is inconsistent with actual industry practice.  

In fact, Figure 22 shows that we find that, on average, financial modellers in our sample assume 

essentially the same time horizon of 20 years for natural gas, wind, biogas and solar plants, while coal 

and geothermal plants are given an additional 4 and 2 years respectively. The fact that the surveyed 

modellers assume parity in their valuation models between RE and FF technology suggests that either 

they are uninterested in modelling further than 25 years in the future, or that they disagree with the 

IEA in the assumption that FF technology possesses twice the economic life-time of RE technology.  

  

 

Figure 22. Descriptive statistics: average time horizon in years by technology type per investment hat 

 

It may be that our sample population is biased against FF technology, however as shown in Figure 23, 

all modellers except the ‘society analysts’ report using longer average time horizons for FF than RE, 
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suggesting that if a bias exists, it is not radical, except in the ‘society analyst’ as is to be expected given 

their public good perspective. 

 

Figure 23. Descriptive statistics: average RE time horizon compared to average FF time horizon per investment hat 

These descriptive statistics suggest that policy makers and regulators should be extremely cautious in 

using the IEA’s WEM, as its assumptions of time horizons appear significantly different from the actual 

assumptions made in our sample of industry practitioners. If the industry’s practices are as our 

different as our descriptive findings suggest, scraping of FF plants will occur at twice the rate assumed 

in the WEM, and the threshold for economic viability of electrical power generation from fossil fuels 

under the NPV calculation will be considerably different in industry calculations than policy 

assumptions. It is worth noting that the typical argument that private industry is short-sighted and 

capital constrained, and thus significantly preferences immediate returns over future cash flows, does 

not appear to explain this sample population of modellers’ time horizon assumptions. If this were the 

case, the RE assumption average could be expected to be 10 years and thus preserve the relative 

assumption of inferiority between FF and RE technology made by the EIA. However, the industry 

appears to instead model with parity between the technologies. This issue certainly warrants further 
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research, particularly by the EIA itself. The following section of our paper investigates if the choice of 

time horizon is related to the beliefs held by the modellers. 

5.4.1.4 Inferential results 

Of the three beliefs considered in our regression tests, two show no significant relationship with the 

choice of time horizon. Furthermore, when the beliefs are considered together in the ‘belief index’ 

variable, the results are not significant in the chooser population.30 However, one belief, confidence in 

policy effectiveness, is positively correlated with the use of longer time horizons for fossil fuel 

technologies at the 95% CI (β=0,1 with =0,045). This relationship holds across the base model and 

controlled base model. Controlling for experience does not affect this relationship. 

Because a longer time horizon is often assumed to increase the valuation of an investment, this finding 

appears counter intuitive. It seems surprising that a modeller that has more confidence that carbon 

policy that is damaging for the value of FF technology will occur is more likely to use a longer time 

horizon for FF investments. However, upon reflection, it appears that this relationship is actually 

consistent with the belief of effective and imminent carbon policy. By extending the time horizon of a 

financial model of a carbon-producing power plant, the modeller actually emphasises the costs that 

will be incurred by the plant in future periods when the carbon tax is effective. Thus by extending the 

time horizon, the modeller incorporates greater cost, rather than greater revenues. This choice is 

consistent with the overall NPV calculation of the FF plant consistent with his/her belief that the 

future will include a carbon tax that will have substantial impact on the revenues of the FF plant. 

5.4.1.5 Discussion 

The finding of a significant positive relationship between policy confidence and modelling that 

increases the impact of the policy on the total valuation of FF plants should be very comforting to 

policy makers working to correct the industry’s current carbon-heavy generating capacity portfolio. If 

the policy community is able to build the industry’s confidence that policy intervention is credible, our 

results show that financial modellers will take steps to incorporate the costs of the policy into their 

valuations of investment options, and thus incorporate future policy into present decision-making. 

Further research could incorporate this finding into the broader literature supporting the 

understanding of how industry participants understand and react to various carbon tax policy designs 

(Barradale, 2014; Sumner et al., 2011).  

                                                             

30 It is interesting to note that in the non-chooser population the belief index variable was found to be significant and to have the predicted 
positive correlation, however, the finding is only significant at the 90% CI. 
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5.4.2 Discount rate preference 

5.4.2.1 Introduction and hypothesis 

This section considers the choice of discount rate. As mentioned in the previous discussion of the 

appropriate choice of time horizon, the discount rate is the factor that allows a financial model to 

accurately weight cash flows occurring in the near future more heavily than those occurring in the 

distant future. This essential factor allows financial models to account for the time value of money.  

In practice, for a financial modeller to choose a discount rate, the modeller must make an assumption 

of the appropriate time value of the money to be used in the investment. The time value of money is 

not a known or given value, but a dynamic function of the demand for capital. The standard corporate 

finance theory solution to the problem of estimating this value is to determine the minimum rate of 

return at which investors would rather invest in the asset than be returned the capital in order to 

invest in a substitute opportunity. The method for determining this expected rate of return is derived 

from the Capital Asset Pricing Model (CAPM). The CAPM assumes that investors will not reward 

diversifiable risk, and thus only an investment’s systematic risk will be rewarded by return. This 

assumption gives the following equation:  

Equation 11 Capital Asset Pricing Model 

 [  ]       [ (  )    ]    

Where: 

 [  ]= expected rate of return on the capital asset (which is the term to be used as the 

discount rate in the NPV calculation) 

  = risk free rate 

   = beta coefficient of the capital asset to the market = 
           (     )

         (  )
 

 [  ]= expected return of the market 

  = error term which is normally distributed with N (0; 1) 

According to the CAPM method, once found,  [  ] is to be used as the discount rate (r) in the 

investment’s NPV calculation (Brealey et al., 2008): 
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Equation 12 Net Present Value Formula 

    ∑
  

(   ) 
                   

 

   

  

Where: 

  = Cash flow 

  = Discount rate 

  = Time horizon (total number of periods) 

  = Period 

The takeaway from Equation 11 and Equation 12 is that the beta of the investment, which is a term 

used to model the systematic risk of the asset by measuring the extent to which it’s returns are 

covariant with market returns, is the only unique driver of the CAPM-derived discount rate. Thus, in 

theory, the only reason for a difference in the discount rates a financial modeller applies to two 

different investment options at any given point in time is that the modeller has assumed there is a 

difference in the variance (i.e. risk) of the investment’s returns (i.e. assumed a difference in beta). Thus 

if a modeller believes there is less risk in RE technology than FF technology, the modeller will use a 

lower discount rate for RE than FF. Given this logic, derived from CAPM theory, we hold the 

hypothesis: 

Hypothesis 4 – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using greater discount rates for RE investment 

opportunities relative to FF opportunities. 

5.4.2.2 Variable construction 

In order to test hypothesis 4, it is necessary to construct a variable to model a financial modeller’s 

preference for using greater discount rates for RE investment opportunities relative to FF 

opportunities. In order to construct this variable, we draw on the survey question shown in Table 21. 

Table 21. Survey question on discount rate 

Source: Barradale, 2006 Electricity Industry survey 

Question: Please rank the following fuel types from highest to lowest discount rate applied. (1= Highest. Please leave blank for any 

fuel type not modeled or don’t know. Use the same number for any fuel types with the same discount rate) 

Coal  

Natural gas  
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Nuclear  

Hydro  

Wind  

Solar  

Geothermal  

Biomass (wood chips, farm biogas, landfill gas, etc.)  

Other (please specify below)  

 

5.4.2.2.1 Classification of responses 

Respondents to the survey question shown above rank the available fuel sources by providing a 

numerical value in each row. The question offers eight fuel types, as well as an open response 

category. Compared to the other variables, few respondents responded to this question: 53 

respondents in the modeller population, of which 26 were choosers. However, consistent with the 

question’s direction to only respond for relevant fuel types, only 23 of these respondents ranked all 

eight fuel-types. In order to enable the comparison of responses and preservation of the sample size, 

we found it necessary to group all answers into four categories, thus reducing the granularity in favour 

of the sample size. Thus from a possible ordering of 1 (highest discount rate) through 8 (lowest 

discount rate), the ordering we apply is 1 (highest discount rate), 2 (medium high discount rate), 3 

(medium low discount rate), 4 (lowest discount rate).   

The practical implication of our classification of the responses is that for respondents who ranked 

greater than four fuel types, it is possible for a category to be occupied by two fuel types that the 

respondent had ranked differently, for example if coal was ranked 3 and natural gas was ranked 4, 

both appear in the category ‘medium high’. This categorization decision means that it is not possible 

within the categories to determine the ranking. However, between the categories, it is still possible to 

determine the ranking, and it is in this manner that the data is used in the research to understand the 

discount rate applied to different fuel types. 

As in all other questions, we have dropped any ‘other’ responses, as they are out of the scope of our 

paper. Unlike the previously discussed variables, blank responses have been completely dropped, as 

there is not enough information to be able to categorise these responses within the relative ranking. 

5.4.2.2.2 Operationalization of responses 

The survey responses that we based our variable on are inherently relative, rather than absolute. This 

suits our interests well as we are investigating the relative preference/bias of a model for/against the 

RE and FF fuel types. In order to operationalize the responses we separate the fuel types into two main 
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categories: FF contains Coal and Natural gas and RE contains wind, solar and biomass fuels. Using 

these two categories we create a ratio variable that evaluates the following expression: 

Equation 13 

                    
   ((    )(                ))

   ((    )(                  ))
 

We take the “MAX” argument in this case because we are interested in the two highest rank fuels in 

each category (i.e. Coal, Natural gas (FF) and Wind, Solar, Biomass (RE)), remembering that a higher 

value in this case expresses the use of a low discount rate, which is an expression of preference for the 

technology, not against it. We do this to ensure we take the upper bounds of the modeller’s favourable 

treatment of the category.  In the Discount rate ratio variable that we have constructed from Equation 

3, values which are greater than 1 express preference for FF technology. Conversely, values less than 1 

express preference for RE technology. This normative nature of the ratio is derived from the fact that 

using a higher discount rate reduces the value of an investment.  

It might be counter intuitive that a higher discount rate reduces the value of an investment. To ensure 

this is clear for the reader, Figure 24 shows a comparison of the impact of different discount rates on 

two hypothetical investments under the condition where cash flows and time horizon are kept 

constant for both investments. In the example, FF is assigned a discount rate of 50%, giving it a present 

value of 197 compared to RE, with a discount rate of 10%, which has a present value of 614. 
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Figure 24. Simulation of Cash flow dynamics 

  

5.4.2.2.2.1 Handling of scale and intervals 

Under the scale resulting from Equation 13, values of less than one are absolutely as important as 

values greater than one, but express an inverse preference.  However, in the regression models we 

apply, values of less than one would be considered as having less weight than values of greater than 

one. To avoid this problem, we identify all solutions to the equation and create a new class order. 

Values from 1 to 3 including are in favour to RE, 4 expresses indifference, and values of 5 and 6 

express a preference for FF. Results with the possible solutions of Equation 13 are shown below: 

Table 22. Handling of scale in discount rate preference variable 

Preference: Strong 

preference for 

RE 

 Indifferent  Strong 

preference for 

FF 

All values: 0 0,33 0,5 1 2 3 

New scale: 1 2 3 4 5 6 

 

The reason that there are more values on the RE preference side is that the distribution of preferences 

in our sample population is positively skewed towards favourable discount rate assumptions for RE 
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technology relative to FF. This is discussed further in the following section, which reviews the 

descriptive findings of our data. 

5.4.2.3 Descriptive results 

Figure 25 presents the distribution of average preferences by investment hat by sample population 

(e.g. chooser and non-chooser). It is important to note that the number of observations is very small. 

Given the limited number of observations we do not make comparisons between investment hats.  

However, it is interesting to compare the overall average of our two sample populations: choosers and 

non-choosers, which represent sample populations of 26 and 27 respondents respectively.  

Overall, the choosers express less indifference than the non-choosers and express preferences 

consistent with CAPM theory. On average, non-choosers express indifference, meaning that the 

technologies are assumed to have the same discount rates, consistent with a view that there is no 

difference in the systematic risk of RE and FF technologies, which in CAPM terms means that the betas 

are assumed to be identical. This view is not well founded in CAPM theory given the systematic 

differences in the cost drivers of RE and FF technologies. In contrast, on average, choosers express a 

preference for using lower discount rates for RE technology, consistent with the argument that 

investments in power plants relying on RE technology have a lower beta than those based on FF 

technology because the supply of RE plant’s fuel is not correlated with fluctuations in the price of oil 

and overall economic performance, while the price of FF technologies’ fuels are highly correlated with 

these positive beta factors  (Awerbuch & Sauter, 2006) . From this ‘fuel-source beta’ perspective, the 

choosers display preferences that are much more consistent with CAPM-theory than their non-chooser 

counterparts. Expressing more theoretically sound preferences for factor choices is consistent with the 

profile we assume about the choosers’ as having more professional experience and responsibility for 

financial modelling and methodology choices relative to non-choosers. 
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Figure 25. Descriptive statistics: Average discount rate preferences of choosers and non-choosers31 

5.4.2.4 Inferential results 

This section of our analysis will deal with the results and the implications of our findings in relation to 

the discount rate ratio variable. The variable models the ratio of preference applied for RE and FF 

technologies in making discount rate assumptions. To recall the ratio of interest is the numerator of 

                                                             

31 Note: investment hats without bars but with positive ‘n’ have a mean value of 0, expressing indifference, and therefore no bar is shown. 
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discount rate preference awarded to FF technology over the denominator of discount rate preference 

awarded to RE technology. Therefore results are to be interpreted as follows: the higher the inflation 

of our ratio value i.e. increases to >1, the more undiversifiable risk the modeller incorporates into the 

discount rates used for RE technologies, thus benefiting FF technology on a relative basis, and vice 

versa, i.e. <1, shows higher discount rate associated with FF and tendency to assume a lower discount 

factor for RE technology in comparison. Given this variable construction, we hold the hypothesis: 

Hypothesis 4 – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using greater discount rates for RE investment 

opportunities. 

An association between our independent variables (beliefs) and discount rate preference is detected 

only in one of our models. In direct opposition to the hypothesis, the belief index model shows a 

positive correlation between the RE-favourable belief index and discount rate assumption at the 90% 

CI (β=0,41 with ρ-value= 0,084). Given the nature of this variable, a positive correlation suggests that 

the more a modeller holds beliefs in favour of RE as a viable investment alternative, the lower the 

discount rate the modeller gives to FF. It may be that this is a similar extension of the weight of future 

FF technology costs associated with carbon tax, as was observed in the time horizon variable, 

however, given that the significance does not hold in any other model, including the bivariate model of 

policy effectiveness, nor the controlled base model, this is not likely to be the case. Indeed, the 

significance is only at the 90% CI, and the sample size of 25 is too small for strong conclusions. 

Therefore, we conclude that we have insufficient data to test hypothesis 4. Further research is needed 

using our methods on greater samples sizes to provide insights into this choice process. 

5.4.3 Cash flow assumption preference 

5.4.3.1 Introduction and hypothesis 

Once the time horizon and discount rate have been selected, the final parameter the modeller must 

approximate is the difference between the expected revenues and the expected costs of the 

investment. As we are studying the modelling of the facilities used to generate power to produce 

electricity, we assume that the revenues available to each investment opportunity are the same, as 

electricity is priced equally regardless of the fuel used to generate it. As discussed previously, this 

assumption may not hold however we are limited in the data, and therefore, we ignore revenue 

assumptions for our study, and focus on cost assumptions, which differ between fuel types.  

Given the high level of uncertainty in the development of costs over many periods, modellers often 

attempt to use current or historical data as the basis for cash flow projections, multiplying the current 
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state by relevant factors of change consistently over all periods. In the survey used as the basis for our 

research, power plant modellers were asked about four specific cost factors that are commonly used to 

model the change in costs across periods (Barradale 2010). The four factors are: capacity factor, fuel 

cost escalator, non-fuel O&M costs, and insurance costs. The survey specifically asked respondents to 

report for which fuel types their assumptions of each of these factors are more conservative than 

otherwise expected by either the industry experts, in the case of capacity factor, or, in the case of fuel, 

non-fuel and insurance costs, the expected rate of inflation. As all of these factors increase the 

expected costs of the given fuel type, and respondents were asked about both RE fuel sources (wind, 

solar, biomass and geothermal) and FF fuel sources (coal and natural gas) we can easily operationalize 

this variable into a prediction that holding beliefs in favour of RE investment decreases the 

conservatism of cash flow assumptions used for RE fuel sources relative to those used for FF fuel 

sources, formalised in the hypothesis: 

Hypothesis 5 – Holding beliefs favourable to RE as a viable investment is negatively 

correlated with a preference for using more conservative cash flow assumptions for RE 

investment opportunities relative to FF investment opportunities. 

5.4.3.2 Variable construction 

In order to fully understand the modelling choices of financial modeller’s it is essential to understand 

the choices made related to cash flow projections, which are typically the numerator of financial 

models, where the discount rate is the denominator. Assumptions made in the cash flow projections 

represent a key variable in valuations, and in any industry standard assumptions and projections are 

developed by experts and adopted by practicing modellers. Thus, the extent that a modeller deviates 

from these standard assumptions is thus the variable of interest in terms of determining the extent to 

which the choices made by the modeller influence the model output. Table 23 presents the survey 

question upon which our variable for cash flow assumption preference is based. 
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Table 23. Survey question from which cash flow assumption preference variable is constructed 

Source: Barradale 2006 Electricity Industry survey 

Question: For which fuel sources do you use more conservative assumptions? 

 Lower capacity 

factor* 

(Mark all that apply) 

Higher  

fuel cost escalator** 

(Mark all that apply) 

Higher  

non-fuel O&M cost escalator** (Mark 

all that apply) 

Higher insurance cost 

escalator** 

(Mark all that apply) 

Coal     

Natural gas     

Nuclear     

Hydro     

Wind     

Solar     

Geothermal     

Biomass (wood 

chips, farm 

biogas, landfill 

gas, etc.) 

    

Other (please 

specify below) 

    

* Relative to range of expert estimates for the particular technology and local resource 

** Relative to overall inflation rate assumed in model 

 

5.4.3.2.1 Classification of responses 

In answering the survey question we use for this variable, respondents placed a tick mark to note that 

they apply a more conservative assumption for the relevant assumption and the given fuel source. In 

order to use these tick marks in our analysis, we converted each tick into a value of 1. However, this is 

not the complete classification of the responses. The key question for us as researchers in classifying 

the responses to this question is: how should a ‘blank’ be interpreted? Did the respondent leave the 

field blank in order to indicate that they have no opinion? Or, to indicate that they do not use the entire 

factor or to indicate that the statement “I use a more conservative assumption for the given factor and 

the given fuel” does not apply to them? If the latter is the case, the response should be classified as the 

binary opposite of “does apply”, in this case zero. While this was generally not an issue, some cases 

exist in the data where a respondent checked that conservative assumptions were used for fuel 

sources which only lie within one category, either RE or FF. This is problematic for our categorization 

of the response, because, as will be discussed in the following section, we operationalize the cash flow 

assumption preference variable as the scale of preference given to a technology category by the ratio 

of the penalty between FF and RE. Therefore, we carefully considered if it was appropriate to derive a 
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ratio for those respondents that only assigned values to one category. Or to put this as a question: if a 

respondent has marked using a conservative assumption for at least one fuel type, how should the 

blanks he/she left be interpreted? Ultimately, we classified blanks in this case as “does not apply” 

meaning that by leaving the cell blank, after checking other cells, the respondent explicitly expressed 

not using more conservative assumptions for that fuel type.  This is justified based on to whom the 

question was asked, and the way the question was asked. In order to see the question, all respondents 

had specifically stated in the previous question that they model more than one fuel type. Furthermore, 

respondents were requested to “mark all that apply” but had no option for marking “does not apply” 

except to leave the cell blank, suggesting that a blank should be understood as “does not apply.”  

Based on these conditions and as long as the respondent provided at least one check mark for any fuel 

type and any assumption, we have classified blank as ‘does not apply,’ and thus in the case where no 

fuel type within a category received a check, provided a penalty score for the category of 1, ‘indifferent 

modelling.’  Therefore, when divided by the other category to achieve the ratio, the respondent’s 

penalty for the category not left blank, e.g. the penalized fuel type, will be accurately reflected. The 

reason for assigning one rather than a zero when a respondent left a category blank was that if zero 

had been used, we would have to divide a number greater than zero by zero, thus automatically 

placing the respondent on the RE penalty end of the scale. In order to be able to correctly classify this 

response, we added 1 to each side of the ratio, thus correcting for the case in which a respondent 

answered for one fuel category (RE or FF), but left the other category blank. Another benefit of this 

approach, is that it allows for the existence of a respondent who reports being “indifferent” or applying 

conservative assumptions to both FF and RE, which by Equation 14 is a value of 1, where less than 1 is 

a penalty against RE and greater than 1 is a penalty against FF. The inclusion of those respondents who 

reported using similarly conservative assumptions allows us to include in the variable’s sample 

population, all relevant respondents who had skipped the question of interest because in the previous 

question they had reported using similarly conservative assumptions for analysing all power projects, 

regardless of fuel type. Consistent with our operationalization method discussed below, these 

respondents each received a sum value of 1. Ultimately the scale applied allowed for the classification 

of the cash flow assumptions of 230 modellers.  

5.4.3.2.2 Operationalization of responses 

Our research seeks to determine if the choice of whether or not to apply more or less conservative 

assumptions are a function of the specific beliefs of the modeller.  To make this determination, we 

conceptualize a more conservative assumption for a particular fuel source category (e.g. FF) as a ‘Cash 

flow penalty’ against that fuel source category, and conversely, as a ‘Cash flow preference’ for the 

substitute fuel source category (e.g. RE). In constructing a variable to model this choice, we focus on 
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the extent to which a modeller expresses a ‘cash flow preference’ for one category or the other by 

penalising the other category with more conservative assumptions. 

In order to aggregate responses and increase explanatory power, we have grouped the available fuel 

sources into two categories: FF and RE. The FF category comprises coal and natural gas. RE refers to 

the pair of RE technologies to which the respondent assigned the maximum values, where the possible 

RE technologies are wind, solar, geothermal and biomass. The max function is used for RE energy to 

adjust the category to have an equal absolute maximum to that of FF, which only contains two 

technologies.  

The four cash flow assumptions that were surveyed were: capacity factor, fuel cost escalator, non-fuel 

O&M cost escalator, and insurance cost escalator. Respondents were asked to mark all fuel types for 

which they apply more conservative assumptions for each of the four assumptions. As we are 

interested in the net impact on the cash flow projections we grouped all four available assumptions 

into a single variable of ‘assumption preference’ by fuel category, RE or FF. We then took the ratio of 

their assumption preferences by fuel category to create an interval variable. Equation 14 expresses 

this process, which due to the number of parameters is relatively complex. To simplify the expression, 

we introduce the following matrix denoted by “A”:  

Cash Flow Matrix  

  [
    
     

] 

Where: 

CF = capacity factor 

FC= fuel cost escalator  

O&M = non-fuel O&M cost escalator 

IC = insurance cost escalator 

Thus the full equation for the variable ‘Cash flow preference ratio’32 is: 

                                                             

32 Note, the equation as described would not include the addition of 1 to both the numerator and denominator, however, such an equation, 
were the sum of either RE or FF to be zero, would be either unsolvable or zero respectively. These outcomes would misrepresent the true 
ratio. Therefore, we have introduced the addition of one to both sides of the ratio allowing for correct computation. 
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Equation 14. Cash flow equation 
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The following section presents the descriptive results before finally presenting the inferential results 

of our regressions of the cash flow preference variable against the independent belief variables. 

5.4.3.3 Descriptive results 

On a descriptive level, it is not necessary to consolidate the responses into a single variable to ensure 

the variable’s sample size. Therefore, Figure 26 presents an overview of how each cash flow 

assumption is applied to each fuel technology. To provide context, Table 24 presents the number of 

response to each assumption per technology, which averages 17 respondents.33 This overview 

suggests that the sample population of modellers view coal as subject to high insurance and non-fuel 

O&M cost risks. Unsurprisingly, the modellers make active and conservative assumptions about the 

volatile price of natural gas. Modellers most penalise wind and solar by using a more conservative 

capacity factor than expert opinion suggests, this is unsurprising given the considerable variance of 

capacity of wind and solar depending on specific technological and geographic factors. 

Table 24. Descriptive statistics: number of respondents for each cash flow assumption by fuel type 

Cost Assumption/Fuel   Coal   Natural Gas   Wind   Solar   Geothermal   Biomass  

 Lower capacity factor   10   8   57   37   21   27  

 Higher fuel cost escalator   25   63   -   1   2   22  

 Higher non-fuel O&M cost 
escalator  

 32   7   16   9   16   22  

 Higher insurance cost escalator   9   -   3   6   5   5  

 Note: Values represent number of modellers that report making more conservative assumptions than expert estimates (capacity factor) or 
the overall inflation rate (insurance, fuel and non-fuel costs)  

 

                                                             

33 Although nuclear and hydro technologies were both included in the survey question, these technologies are excluded from figure because 
they are not discussed in this paper.  
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Figure 26. Descriptive statistics: cash flow assumptions by fuel type 

5.4.3.4  Inferential results 

The results of our regression tests of the relationship between beliefs and cash flow assumption 

preferences find no significant relationships in the bivariate models, base model or index model. 

Furthermore, the control variable of investment hats does not influence the results significantly. The 

number of observations rages between 87 to 95 observations for choosers, and 121 to 134 for non-

choosers. Given the broad failure to find relationship and these sufficient sample sizes, we suggest that 

our empirical evidence supports the conclusion that there is not a relationship between choice of cash 

flow assumption preferences and the beliefs we have identified as fundamental for viewing RE as a 

viable investment option. Given that we are confident that the model and belief variables are valid, the 

next question before reaching this conclusion is if there is a problem with the construction of our 

dependent variable? Certainly it seems problematic to have consolidated four different cash flow 

assumptions into a single variable. However, the results of two of our models, both of which have until 

now been outside of the scope our analysis, suggest that the dependent variable is properly 

constructed, but simply correlated to a variable other than beliefs, leading to an interesting but 

unpredicted finding.  

Our models of renewable energy experience, both bivariate and controlled, show that a modeller’s RE 

experience is negatively correlated with cash flow assumption preference for RE technology at the 

99% CI. (β=-1,23 with =0,006). This finding is notable for three reasons. Firstly, this is the only 
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modelling choice that we found to be significantly correlated with experience. Secondly, compared to 

other results in our models, this is a strong correlation coefficient at a significant CI. Finally, the 

direction of the coefficient suggests that the more experience a modeller has with RE technology, the 

more the modeller penalises RE technology with conservative cash flow assumptions that reduce the 

valuation of RE technology investment. To explain this surprising result, we have identified two 

possible explanations for the relationship between experience and cash flow assumption preferences: 

the first is that experience is a source of authority, and second explanation is that this finding suggests 

the existence of experience-based cognitive biases. We briefly test these hypotheses on a preliminary 

basis, finding that both may be valid. 

5.4.3.4.1 Explanation 1: Experience as a source of authority 

Our first possible explanation for this finding is that experience may be a source of authority, enabling 

deviation from the norm. This explanation of expertise is grounded in the way the question of cash 

flow assumptions was asked. The question asked respondents to mark for which fuel types they make 

an assumption that is more conservative than industry experts. In order to make such a statement, it 

seems reasonable that experience is a necessary prerequisite. Indeed, at the descriptive level this 

necessity is clear. Table 25 shows that none of the chooser respondents who reported having no 

experience in renewable technologies reported making more conservative cash flow assumptions 

about RE technologies.  

Table 25. Willingness to make conservative cash flow assumptions increases with experience for choosers, but not non-choosers 

Experience: None Some Extensive 

Group Ratio Percent % Ratio Percent % Ratio Percent % 

Non-choosers 0/16 0% 11/107 10% 5/73 7% 

Choosers 0/13 0% 3/59 5% 5/45 11% 

Note: Percentages do not sum to 100, percentages reflect the percentage of the particular experience group that actively makes conservative 

cash flow assumptions about RE technology 

 

Only 5% of those choosers who reported having some RE experience actively make conservative 

assumptions, while the ratio is twice as high among those choosers who report having extensive 

experience. This suggests that experience is a necessary prerequisite for choosing to deviate from the 

accepted ‘expert’ opinion.  

Interestingly, non-choosers do not exhibit the same finding. As a ratio of respondents, non-choosers 

with some experience in RE technology were twice as likely to hold an opinion about RE cash flow 

assumptions as those non-choosers with extensive experience. Furthermore, again as a ratio of 
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respondents, those non-choosers with some experience were twice as likely to hold an opinion on cash 

flow assumptions than that of choosers who also reporting having some experience.  

The difference between choosers and non-choosers may be a reflection of the organisational hierarchy 

that determines whether an individual is non-chooser or chooser, as being a chooser implies more 

experience, while non-choosers are relatively less experienced. Non-choosers in our sample are 10% 

less experienced than choosers. It may also imply that choosers require more experience than non-

choosers in order to make the choice to deviate from expert opinion, suggesting that a choice maker 

with greater responsibility will be more influenced by external normative pressures than that of a 

choice maker with less responsibility or an observer with no responsibility, which might as well be 

called the ‘with great power, comes great responsibility’ theory. By comparison, our second hypothesis 

to explain this finding is less connected to such popular wisdom, and instead rooted in behavioural 

economics. 

5.4.3.4.2 Explanation 2: Experience as increasing the impact of cognitive biases 

The alternative explanation of the finding of a correlation between cash flow assumptions and 

expertise is the existence and influence of cognitive biases that increase with experience. As discussed 

in section 3.1.2, these biases are the availability bias, the conservatism bias and confirmation bias. All 

three of these cognitive biases suggest that, given the same information, a choice maker with more 

experience in a subject will form different beliefs from that of a choice maker with less experience in 

the subject, and that the difference will be a reflection of the previously held beliefs formed during 

previous experiences. Given the rapid rate of technological change in RE technology, past experience, if 

relied upon for cash flow assumption choices as suggested by these three biases, could lead to 

dramatically different choices than that of a less experienced modeller. The theory of these cognitive 

biases suggests that a less experienced modeller will make choices less grounded in previous 

experience, and thus more heavily weighted towards current and emerging information. Our results 

suggest that there is a statistically significant difference between the cash flow choices of experienced 

modellers from less experienced modellers. Our second explanation for this finding is that this may 

reflect the existence of these cognitive biases in the modeller’s choice making process. 

In order to determine which of the two possible explanations is more plausible, we have identified a 

characteristic unique to only one of the explanations and then tested for this aspect in our data. The 

cognitive bias explanation assumes that the rate of technological change in RE is important in 

determining the correlation between experience and cash flow assumptions, because the greater the 

rate of change, the greater difference in the assumptions of experienced individuals compared to less 

experienced individuals. If this were the case, these cognitive biases would lead to less difference in 
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the choices of modellers with more or less experience in the fuel type of coal than it did for RE, because 

coal has significantly lower levels of technological change, as previously shown in Figure 21. 

Conversely, the importance of technological change is not relevant for the first explanation that 

experience builds authority to make more conservative assumptions because experience is measured 

relatively. We expect this explanation to hold true whether the subject changes dramatically over time 

or not, as the hierarchy of experience is the primary driver of the explanation, and not the bias created 

by preferring old and available information to new and less available information.  

To test which of these explanations is more plausible, we compared the findings observed when cash 

flow assumption preference is regressed against a respondent’s experience with RE technology with 

the results of a regression of the same dependent variable against a respondent’s experience with FF 

technology, specifically coal. The explanation of cognitive biases would be more probable if the finding 

disappeared when the technology in question was one of limited technological change. Alternatively, 

the explanation of the finding as signalling the importance of experience as a source of authority that 

empowers modellers to make non-normative assumptions would be confirmed if the correlation 

between FF experience and cash flow biases was positive and significant. 

The results of the test, shown in Table 26, are mixed. For the chooser sample population, the 

regression of FF experience against cash flow assumption bias did have a positive coefficient, but was 

not significant (β=0,57 with =0,12). The non-choosers sample population was even less significant. 

This appears to support the cognitive biases explanation that those modellers who have been working 

with RE technology during its early development period hold out-dated assumptions based on how the 

technology ‘used’ to be. However, it is worth noting that p-value of 0,12 is not completely insignificant. 

Indeed, when the regression is run on the ‘modellers’ sample population, which combines the choosers 

and non-choosers sample populations, the results are significant at the 90% CI with a positive 

coefficient  (β=0,41 with =0,091). Thus it seems relevant to gather additional data to investigate and 

conclude on why experience with a RE technology leads modellers to use more conservative cash flow 

assumptions for RE technology. The hypothesis that cognitive biases induce a lag among modellers to 

reassess old information in a dynamic technological environment certainly represents an opportunity 

for further research from the behavioural perspective. 
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Table 26. Results of linear regression of experience with coal and cash flow assumption preference 

Question: For which fuel sources do you use more conservative assumptions? 

Dependent variable: Cash flow assumption preference 

Sample population Independent variable Obs. Coef, P-value 

Choosers Coal experience 96 0.58 0.12 

Non-choosers Coal experience 130 0.24 0.36 

All modellers Coal experience 226 0.41 0.09 

 

6 Limitations and opportunities for further research 
Having reported the findings of our research, the following sections discuss the limitations of our 

conceptual approach, research design, and data. 

6.1 Conceptual approach 

Our conceptual approach is to apply the behavioural perspective to a specific choice making process, 

the construction of a financial model of electric power capacity investment, and to study this choice 

making process not in its ideal form, but as it is actually practiced. This means that we have based our 

research on human choice-making in the uncontrolled environment of reality, rather than a 

laboratory. This approach negates the ability for us as researchers to control for all of the variables 

that may influence the financial modelling choices of modellers. We have identified two categories of 

variables we believe are essential: beliefs and goals. We have created a single variable to control for 

goals, and three variables to model what we believe are the key beliefs influencing the modellers’ 

choices. A single variable cannot capture the goals of our modellers and their beliefs cannot be 

modelled by three variables. Nevertheless, our results suggest that these variables certainly play an 

important role in some of the choices that modellers make. Ultimately, our method of studying human 

choice-making requires oversimplification. Our conceptual model can be improved by additional 

research in two directions: depth and scope, discussed in the following sections 

6.1.1 Limitation of depth 

The depth of our model can be improved by improving the operationalization of the variables we 

include in our model. Of particular interest is how a person’s belief in market efficiency can be most 

accurately modelled? Our market efficiency variable results are stronger than those of Masini and 

Menichetti (2012), however there remains room for improvement, by explicitly survey on market 

efficiency beliefs, which neither Barradale 2006 nor Masini and Menichetti did.   
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The depth of our model can also be improved by adding additional variables within the three 

categories of beliefs, goals and choices. For example, we have often assumed in our research that, 

controlling for investment hat, modellers must believe—at or above the viability threshold point—that 

RE technology is a viable investment alternative to FF technology before making modelling choices 

that preference RE technology. However, it is possible the modellers who do not believe RE technology 

is viable would make choices that preference RE technology for other reasons, such as the social 

desirability of such choices within their organisational context. Note, the converse is equally true of FF 

technology, and given the industry’s disproportionate share of investment in FF technology, there may 

be even more social momentum driven by confirmation bias and conservatism to model in favour of 

the incumbent FF technology. Researchers interested in pursuing this line of inquiry could seek to 

measure the social context of the modeller in an attempt to incorporate this element of the choice 

making process into our existing model.34 

6.1.2 Limitation of scope 

Along with the depth, the scope of our research approach also limits the strength of our conclusions. 

As discussed in section 3, the scope of our research is the financial modelling sub-process within the 

larger process of supplying electrical power. While we have sought to provide real insights into how 

financial models of electrical power capacity investments are constructed, our focused scope means 

that we do not have data on how these financial models, once constructed, are used within 

organisations to make investment decisions. In order to correct the significant underinvestment in RE 

technology, and address the challenge of excessive carbon emissions, policy makers and regulators 

need a full overview of the variables that influence the creation of the electrical power supply 

portfolio. Future research could expand the scope of our behavioural approach and conceptual model 

to understand how financial modelling choices ultimately influence investment decisions and how 

those decisions ultimately influence the operating capacity portfolio. For researchers interested in this 

line of inquiry, we provide a brief description of the stages we have identified beyond our own scope 

that may be relevant areas of further research in Appendix B. 

6.2 Data 

Even within the scope of our conceptual approach, the strength of our conclusions is conditioned by 

the data from which we have drawn our empirical findings. In our research we have used the survey 

                                                             

34 It may be worth noting that we, based on Simon (1973), would likely view the goal of social acceptance as simply another goal variable, 
not unlike our investment hat variable. But this would be an interesting area of further debate. 
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data of Barradale, 2006 Electricity Industry survey. As we did not construct the survey, our discussion 

of its limitations is conditioned by our choice to use the data. In order to describe the limitations of this 

survey’s data for our research in a meaningful way, we will first introduce the characteristics of the 

data that made it worth using for our research, followed by a discussion of the characteristics of the 

data that limit our analysis. 

6.2.1 Usefulness 

The Barradale survey data has proved extremely useful for us in our investigation into the relationship 

between the beliefs of financial modellers and their financial modelling choices. The characteristics of 

the data that have made it useful are three-fold: size, relevance and scope, each discussed in the 

following sections respectively.  

6.2.1.1 Size 

The survey contained the responses of 394 individuals responsible for, involved in or familiar with 

financial modelling choices in the electrical power sector, most of whom provided answers for all of 

the questions that we used to construct our independent and dependent variables. This is not a 

representative sample. Indeed it is difficult to measure the representativeness of this sample 

population in absolute terms, because it is very difficult to measure the size of the total population of 

financial modellers in the electrical power generation industry. However, the size of the data set can be 

measured in relative terms by comparing it to the data presented in Masini and Menichetti (2012), 

which investigates a similar research question and also uses linear regression methods on survey data. 

Their 2012 paper was based on the survey responses of 93 professionals with involvement in the 

electrical power industry.  One measure of the usefulness of our data is that it leverages over four 

times the number of respondents than the analysis performed by Masini and Menichetti. Another, 

perhaps more important, measure of the usefulness of the data we have used is its relevance, which 

the following section discusses. 

6.2.1.2 Relevance  

Barradale’s 2006 Electricity Industry survey not only captured the responses of 394 professionals 

with electrical power industry financial modelling exposure, it specifically captured highly specific 

information about these respondents that allowed for meaningful division and analysis of their 

responses. Respondents were asked if they were currently involved in financial modelling. If they were 

not, they skipped to a section asking the same questions, but from the frame of past experience. This 

allows us as users of the data to only analyse the responses of those individuals who are speaking from 

current knowledge about their choices and beliefs. This supports the strength of our conclusions 
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because we are able to say within reason that the beliefs expressed by the modellers are held at 

roughly the same time as they are making the choices they have reported.  

Beyond timing, the survey asked respondents to report their proximity to the financial modelling 

choice-making process. We have discussed the usefulness of this parameter in section 4.2.1, which 

describes how we divided the modeller population into two distinct sub-populations of choosers and 

non-choosers. Our results suggest that this is a very useful distinction to make. In many cases our 

regressions proved significant for choosers, but not for non-choosers, supporting our theory that the 

chooser sub-population is distinctly well suited for testing our hypotheses. Compared to the often 

broad term of ‘investors’ used in research of financial decision making, the data we have used provides 

very relevant information about the subjects of our study that allows for greater significance and 

specificity in our results.  

The final aspect of relevance that has made the data useful is the data collected on the respondent’s 

investment hat. This data allowed us to construct a variable to model the goals of our sample 

population. In many cases this control variable proved to be significant and thus improved the overall 

explanatory power of our models. 

6.2.1.3 Scope 

The final characteristic in which the Barradale 2006 survey data we have used has proved useful is its 

scope. The construction of financial models includes many choices. Determining which choices to 

include for dependent variables to model the many choices that ultimately lead to a fully formed 

financial model is an enormous and imprecise task of scoping. Fortunately, we identified early in our 

research process that the Barradale survey included questions to respondents on all three key 

assumption choices that must be made in order to construct the net present valuation of an 

investment: time horizon, discount rate and cash flow assumptions, as well two additional choices that 

greatly influence the valuation: treatment of tax and selection of capital budgeting criteria. This broad 

scope allowed us to construct variables that approximate a modeller’s ‘key choices’ under the 

assumption that they use a NPV approach during their financial modelling process, an assumption 

confirmed by the descriptive statistics we found in the survey responses on capital budgeting criteria 

preferences, which revealed that the NPV is the most widely used approach. 

The size, relevance and scope of the Barradale 2006 Electricity Industry survey have made it an 

invaluable data set in our research and allowed us to identify meaningful and sound conclusions with 

actionable implications for the policy and industry communities. However, this does not mean the data 

and the conclusions drawn from it are without limitations. The following section describes how the 
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data’s limitations of size, time, and scope limit our conclusions, and provide ample opportunity for 

further research by the academic community. 

6.2.2 Limitations 

Just as we have identified three characteristics that make the data upon which our empirical findings 

is based useful, we have also identified three characteristics where the data is limited, and thus limits 

the depth and breadth of our conclusions: size, time and scope, again presented in three sections. 

6.2.2.1 Size 

Our sample population is relatively large for this field of research, indeed, after extensive review of 

literature in the field, it is the largest survey of financial modellers in the electrical power industry that 

we are aware of. However, even this data set failed to provide statistically sufficient sample 

populations in one of our dependent variables: discount rate preference. Despite that our model found 

significance at the 90% CI, the sample size of 25 and the fact that this finding was not observed across 

our other complimentary models suggests that the data set is insufficient to provide truly rigorous 

conclusions on the relationship between the choice of discount rate and beliefs. Further surveying of 

the industry’s financial modellers on their choice of discount rates is needed and encouraged to allow 

for better understanding of this important choice in the construction of financial models in the 

industry. 

6.2.2.2 Time  

In the discussion of the usefulness of the data upon which we have based our empirical tests of our 

conceptual model we noted the value of ‘timing.’ As a useful characteristic, ‘timing’ refers to the fact 

that the survey data allowed us to select the correct sample population for our research by 

distinguishing between current modellers and those respondents who have previous experience with 

modelling. However, another aspect of time in the data imposes a limitation on our conclusions. The 

Barradale 2006 Electricity Industry survey was conducted in 2006. This means that the beliefs and 

choices reported by our respondents are tied to the technological, market and political context of 

2006. This is not a major limitation for our ability to test the relationship between beliefs and choices, 

as this is not a longitudinal question, however, it is a limitation to our ability to provide actionable 

recommendations for the policy and industrial communities. It may be that unobserved variables 

related to the external context of the time at which the survey was taken have changed. We have 

already discussed one such unobserved variable: the influence of the social desirability of certain 

modelling outcomes on the choices of the modeller. For example, the selection of capital budgeting 

criteria may not only be only a function of the beliefs and investment hat of the modeller, but also a 

function of the ‘popularity’ of different capital budgeting criteria among various communities 
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including financial modellers, academics, regulators and investors. As we discussed in section 5.3, in 

the late 1990s and early 2000s there was considerable enthusiasm in the business press and academic 

community for the adoption real options capital budgeting models. This pressure, which we do not 

explicitly include as a variable in our model, may have had some influence on the preference for the 

use of the intangible strategic value method of capital budgeting in our sample population. Indeed, 

with the global financial crisis that began in 2007, there has been a considerable backlash against 

complex and opaque financial modelling (Crotty, 2009). Our data does not allow us to observe the 

impact of this external cultural variable, and thus we must be careful in drawing conclusions beyond 

the evidence that the relationship between the beliefs we have identified and modelling choices is 

significant in our sample population. We do not however suggest we can predict the beliefs of today’s 

modellers by only observing their preference for specific capital budgeting criteria, as there may be 

unobserved variables that have changed between 2006 and 2014 that impact this relationship. To 

speak practically, just because a modeller today uses intangible strategic value as a capital budgeting 

criteria in his or her financial model does not imply that he or she holds beliefs favourable to RE 

technology, even though this is certainly the case in our sample population. The popularity of 

intangible strategic value as a capital budgeting criteria may have grown to a point that even those 

who would never consider RE technology as viable will use the criteria to satisfy the social or 

regulatory pressures to use this criteria. What we can say is that this was not the case in 2006 and that, 

from a normative perspective, given the value of such criteria, we recommend that either the beliefs of 

the modellers should be changed or the social and regulatory pressures should be brought forth to 

ensure all modellers incorporate the value of optionality and modularity that is uniquely offered by RE 

technology, whether they believe in it or not. 

6.2.2.3 Scope 

The final of the three characteristics that limit the usefulness of our data is the scope of the data. This 

limitation does not reduce the strength of the conclusions we have made, but rather precludes our 

ability to make further insights to the larger macro process of the creation and supply of electrical 

power. 

While the scope of the data we have used is broad enough for us to model five key choices of financial 

modelling (section 6.2.1.3), it is limited to the sub-process of financial model construction that we have 

studied in our thesis, and is not broad enough for us to test the impact of these choices on the actual 

valuation (output) that the financial model, once constructed, makes of each technology.  

Throughout section 5 we have analysed how each possible choice available to the modeller would 

influence the valuation of RE technology relative to FF technology. This analysis is the basis for our 
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hypotheses. However, this analysis was not based on observations of actual valuations, but instead 

grounded in two things: corporate finance theory and knowledge of the financial characteristics of 

coal, natural gas, wind, solar, biogas and geothermal technologies for electrical power generation. 

Thus, we have assumed that modellers use similar data as we have as input to their financial models. 

For example, we have assumed that wind and solar have considerably shorter construction lead times 

than fossil fuel plants.  If a modeller uses a construction quote from an inexperienced supplier that 

doubles the lead time of the plants, our assumption about the relationship of the optionality benefit of 

RE technology will not be true for this specific financial model, and thus the choice to use intangible 

strategic value will not reflect a choice to preference RE technology, as we have assumed it does in our 

hypothesis.  

It is important to note that this is not a problem specific to the data set that we have used. This is the 

same problem faced by the EIA’s WEO model (2011), which incorrectly assumes that the time horizon 

of FF plants is twice what our descriptive statistics suggest actual financial modellers use in their 

valuations of FF plants. This inconsistency means the WEO model may far overvalue the existing and 

potential stock of FF plants, and incorrectly predict the future investments in this domain.  Because 

our data does not observe the valuations that are made by the financial modellers, we too must be 

careful in our conclusions. Unlike the WEO model, we do not use our assumptions to predict 

investment decisions, but instead recognise that we cannot speculate on the entire process of making 

an investment decision, and therefore limit our research scope and conclusions to the choices made 

during the construction of financial models, and base our hypotheses about these choices on the 

widely taught theories of corporate finance, familiar to our entire sample population. Ultimately, we 

have found significant results in four of our five dependent variables, and all four findings are 

consistent with corporate finance theory. This suggests that our textbook method of constructing our 

hypotheses accurately reflected the real practices of the industry.  

We have discussed this limitation of scope several times throughout the paper, including in our 

discussions of the limitations of our conceptual approach in section 6.1. Future data collection efforts 

that seek to build on Barradale 2006 Electricity Industry survey should to the extent possible seek to 

measure the subjects’ actual valuations and ultimately their investment decisions, however this is 

extremely difficult for two reasons. Firstly, this information is highly proprietary and is unlikely to be 

disclosed by respondents. Secondly, when measuring the relationship between beliefs and choices it is 

necessary to limit the studied period to the absolute minimum time frame, however the investment 

process is extremely long. Therefore in order to test the relationship between beliefs, financial 

modelling choices and actual investment decisions it would be necessary to conduct a longitudinal 

study that captures beliefs and choices and then follows the rest of the investment process, controlling 
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for the many intervening variables. While this would be extremely useful data, it seems unlikely to 

exist. In lieu of such data, we believe our conceptual model of the belief formation and financial model 

construction process, which has proved valid in our sample data, is a valuable contribution to the 

mapping of the first stage of the complete process.  

In line with the rallying call of Wüstenhagen and Menichetti (2012), we encourage further research 

into the many additional stages of the process to build a more complete understanding of the strategic 

choices involved in the generation of electricity and have provided a discussion of how this might be 

approached in Appendix B. It is only through incremental research into this important area, as we have 

tried to provide, that society will be equipped to make effective and efficient interventions to achieve 

the operating capacity portfolio that is environmentally and economically optimal. 

Have presented the limitations of our results related to the data we have used, the following section 

discusses the limitations of our empirical research design. 

6.3 Research design 

The limitations of our empirical research design are described in several sections of the thesis. In 

particular, section 4.3.1 discusses how we have made the leap of faith, as almost all social scientists 

must, from categorical to interval variables. Section 4.4.2 provides evidence that despite the fact that 

we have engaged in what Stevens (1946) called ‘illegal statisticizing’ our operationalized data does not 

appear to exhibit the problematic violations of the key assumptions for applying the classical linear 

regression model using ordinary least squares estimates to test the correlation between our 

independent and dependent variables. Nevertheless, this linear regression-based approach is subject 

to its own limitations. Section 4.4.3. describes the mathematical limitations of our approach, while 

section 3.2.1.1.1 introduces the limitation of correlation, a theme mentioned throughout the paper.  

Because of our regression based empirical approach and the limited number of observations upon 

which we base our analysis, our conclusions are limited to correlation, and cannot provide empirical 

insights into causality, therefore we cannot rule out the challenge that choices may influence beliefs, 

rather than the other way around. To investigate this possible feedback loop in our research we have 

tested the relationship between the modeller’s experience and modelling choices. We have found that 

experience is significantly correlated with only one category of choices: cash flow assumptions. In this 

same choice, we found no significance in our variables of beliefs, despite the fact that the beliefs had 

proven significant in all three choices for which we had sufficient data. This suggests that specifically 

in the choice of cash flow assumptions there may be an unobserved interaction between experience, 

beliefs and choice. We strongly encourage further research into this area, and in section 5.4.3.4 have 
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proposed two potential hypotheses for further investigation drawn from our behavioural perspective. 

Additional testing of these hypotheses with more data is needed. This is particularly relevant for 

researchers interested in the relationship between experience, cognitive biases, heuristics and the 

belief formation process, as our initial testing suggests that this line of inquiry may prove fruitful. 

7 Conclusion 
The US electricity generation portfolio currently suffers from underinvestment in RE fuel sources. The 

portfolio’s volatility and emissions are suboptimal by both economic and environmental measures. In 

order to provide policy makers with clear guidance on the levers that can be pulled to correct this 

underinvestment, Wüstenhagen and Menichetti (2012) have called on researchers to identify the 

strategic choices made by those who drive investment in this portfolio. This thesis responds to this call 

by examining five such choices made by financial modellers in constructing financial models of 

possible investments in electrical power generation capacity. The choices are: the handling of tax, 

selection of capital budgeting criteria, and the three main factor assumptions of time horizon, discount 

rate and cash flows. 

We argue that all these choices have a strategic impact on the national generation portfolio because 

the way in which a financial modeller treats each of these choices affects his/her model, leading to a 

preference (bias) for (against) RE fuel sources as a viable investment alternative to fossil fuel sources, 

which in turn impacts the actual investment decision. 

Beyond just highlighting the importance of these choices, we have drawn on the insights to the human 

decision making process offered by behavioural economics to provide a conceptual model for 

understanding how these choices are made on the basis of the beliefs of the individual modeller. 

Drawing on the work of Masini and Menichetti (2012), we have identified three beliefs about the 

viability of RE technology that we believe have a key impact on modellers’ choices in their 

construction of financial models: confidence in RE technology effectiveness, confidence in RE policy 

effectiveness and confidence in market efficiency. We then used the survey data of Barradale 2006 

Electrical Industry survey to operationalize the responses of 394 financial modellers working in the US 

electrical power generation industry to empirically test the relationship between these beliefs and the 

five strategic financial modelling choices. Ultimately we find significant correlation between the beliefs 

of the financial modellers and three of the five strategic choices made in constructing financial models. 

Thus, drawing on the work of Herbert Simon (1959) and the larger field of behavioural economics, we 

put forth a model of the impact of beliefs on an important piece of the organisational-level economic 
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decision making process, the construction of financial models. Our empirical tests find this model to be 

robust. Specifically, our conceptual model has been supported by three findings. 

Firstly, we find that the choice to include tax in financial models is significantly related to the strength 

with which the beliefs we have identified are held. Given the value of tax benefits to the economics of 

RE technology investments, this represents clear evidence that financial models are consistent with 

the beliefs of the financial modeller, and that these modellers actively create this consistency by 

choosing to either include or exclude key information in their financial models in a manner that is 

correlated with their beliefs. 

Secondly, we find that the beliefs we have studied, particularly the belief of confidence in market 

efficiency, are significantly positively correlated with a modeller’s preference for considering 

intangible strategic value in evaluating their investment options. Given the value of real options such 

as optionality and modularity to the economics of RE technology, this represents yet another example 

of the strong relationship between the beliefs of financial modellers and their financial modelling 

choices. 

Thirdly, we find that the sooner a modeller believes that effective carbon policy intervention will be 

implemented, the greater the time horizon that the modeller will use for valuing FF technology relative 

to RE technology, suggesting that the modeller actively chooses to incorporate the costs of carbon 

policy in potential FF technology investments.  

Of the remaining dependent ‘choice’ variables that we tested our conceptual model on, the choice of 

discount rate did not provide conclusive results due to a lack of sufficient sample data.  However, the 

final dependent variable, choice of cash flow assumptions, provided interesting results outside of, but 

related to, our conceptual model. In the choice of cash flow assumptions, we do not find beliefs to be 

significantly correlated to choices, instead we find that the greater the experience of a modeller in RE 

technology, the harsher their cash flow assumptions are against RE technology. In effect, we find 

evidence of conservatism among those modellers that might otherwise have been assumed to be the 

biggest champions of RE technology, those with the most experience. While we cannot draw rigorous 

conclusions on this finding, we have provided two possible hypotheses for the finding. Our preliminary 

testing suggests that there is room for additional investigation of both explanations. What is 

particularly exciting about this finding is that it appears that there may be evidence that experience is 

an easily identified variable, both in survey and non-survey data, that interacts with and perhaps 

enhances the behavioural biases of conservatism and confirmation bias, which to our knowledge have 

not been empirically identified in the industry. 
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Our ability to identify these four significant findings is based in our behavioural approach to the 

process of belief formation and choices made in financial model construction. We believe that these 

choices are particularly interesting from a behavioural perspective because they represent a key 

moment of the decision making process in which individuals ‘formalize’ their beliefs about an 

uncertain future into an organizationally accepted ‘model.’ In our view, these models act as 

organizational ‘heuristics’, selecting, ignoring and prioritizing from a complex set of information to 

enable simple group decision-making. While the use of these models may provide the organization and 

its stakeholders a sense that the decision is rational and in accordance with neoclassical economic 

objectives, our findings provide empirical evidence that the choices of how to construct these models 

are highly susceptible to the beliefs of the modellers.  

The evidence we have reported here enables us to recommend to regulators, policy makers, the 

industry and its investors to carefully consider the role of financial models in determining the 

investment decisions that are made, and that ultimately determine the operating capacity portfolio 

that supplies our electricity.  

For those readers working in the electrical power industry, these findings suggest that they should 

perform a careful review of the financial models upon which they base their decisions. This review 

should specifically examine the choice to model pre or post tax, the choice of capital budgeting criteria, 

and the choice of factor assumptions such as time horizon, discount rate and cash flow assumptions. 

The review should investigate the extent to which these parameters have been determined in a biased 

manner to preference or bias against RE technology in an inefficient or inaccurate manner.  

For readers working in the regulation of electrical power supply, our findings provide empirical 

evidence that the market’s efficiency may be improved by the implementation of independent reviews 

of firms financial model assumptions to challenge the beliefs and experience of financial modellers to 

ensure that technologies are appropriately modelled to ensure optimal investment decisions. The 

approval and permitting process provides ample opportunities for such reviews. Industry associations 

and regulator communities have a shared interest in coming together to determine the optimal 

methodologies for such reviews, and this is certainly a practical action that our findings support. 

For the academic community, our work supports the view that corporate finance is a normative 

practice subject to behavioural biases and preferences. The teaching community should not shy away 

from this view, but rather engage young financial modellers in a discourse on the importance of their 

beliefs on their financial modelling choices. In this way our findings support efforts by educational 
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institutions, which we ourselves have been subject to, to bring the behavioural perspective into 

corporate finance curriculums, and suggests that these efforts should be continued. 

This thesis has focused on the beliefs and choices of financial modellers. The conclusions we have 

drawn up to this point have related to the construction of financial models, specifically those used to 

model investments in electrical power generation capacity. However, in recognition that this is a 

relatively narrow field of inquiry, the final question we would like to address in our conclusion to this 

thesis is: do our findings and approach matter outside of the narrow world of financial modelling and 

financial modellers?   

Our conceptual approach to this work has been largely informed by the economist and political 

scientist Herbert A. Simon. In answering this final question, we draw on Simon’s conceptualisation of 

the choice-making ‘man’ put forth at the end of his 1978 Nobel Prize lecture:  

[T]he information processing system called Man, faced with complexity beyond his ken, 
uses his information processing capacities to seek out alternatives, to calculate 
consequences, to resolve uncertainties, and thereby - some-times, not always - to find 
ways of action that are sufficient unto the day, that satisfice (Simon, 1978). 

Our research has been focused on financial modellers and the manner by which they process 

information, form beliefs and calculate and resolve uncertainties. In this thesis, we have looked to the 

carbon emissions of our current operating capacity portfolio and argued that their actions thus far 

have not been ‘sufficient unto the day,’ and recommended effective interventions be made to improve 

their decision-making. However, in our view, financial modellers are only one example of professionals 

that exemplify the ‘information processing system called Man.’ In each endeavour, whether personal 

or professional, every person is faced with ‘complexity beyond his ken’ and seeks to create models of 

the world around them that enable information to be processed, calculated and resolved to provide 

means of action that ‘satisfice’ his or her beliefs and goals, whether they are rational or irrational, 

social or selfish. We have tried in this thesis to provide a conceptual model that applies this view of the 

choice-making person and used the modern and widely adopted empirical methods of the day to test 

this approach. Ultimately, we have found that the data available to us supports Simon’s behavioural 

view of ‘Man,’ and conclude that this approach is applicable not only to specific instances or narrow 

fields of inquiry, but is a useful philosophy with which to improve the understanding of human 

decision making under uncertainty, which from our own experience, is likely to be all decision making. 
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Appendix A. Overview of energy-related subsidies and tax benefits - US Federal Government 

2011.  

Source: (CBO, 2012) 

Programme Primary Target of Support Description Total Cost in fiscal year (billions USD) 

Tax 

benefits 

    20,5 

  

Energy-Related Tax Preferences Affecting Income Taxes 9,7 

  

 Energy Efficiency  Credit for energy-efficiency improvements to existing homes 1,5 15% 

 Renewable Energy Credits for electricity production from renewable resources 1,4 14% 

  Credit for investment in advanced energy property, such as property used 

in producing energy from wind, the sun, or geothermal sources 

0,7 7% 

 Fossil Fuels Expensing of exploration and development costs for oil and  

natural gas 

0,8 8% 

  Option to expense 50 percent of qualified property used to  

refine liquid fuels 

0,8 8% 

  Option to expense investment costs on the basis of gross  

income rather than on production 

0,9 9% 

 Nuclear Energy Nuclear energy (special tax rate for nuclear decommissioning  

reserve funds) 

0,9 9% 

 Various Other 2,7 28% 

Energy-Related Tax Preferences Affecting Excise Taxes 6,9   

 Biofuel Excise tax credit for alcohol fuels 6,1 88% 

  Excise tax credit for biodiesel 0,8 12% 

Grants in Lieu of Tax Credits 3,9   

Renewable Energy Section 1603 grants 3,9 100% 

Department of Energy Spending    

Direct Investments 3,3   

Energy efficiency Improving the efficiency of buildings and automobiles and provide grants 

for weatherization and conservation 

0,9 27% 

Renewable energy Development of solar, biomass, wind, and other such energy  

sources 

0,9 27% 

Nuclear energy Focus on making reactors safer and cheaper, developing a  

sustainable nuclear fuel cycle, and maintaining federal  

nuclear energy research facilities 

0,8 23% 

 Fossil-fuel R&D programs, primarily for reducing emissions, particularly of CO2, from 

coal-fired electricity generation 

0,3 10% 

Electricity delivery and energy reliability Electricity delivery and energy reliability programs, which support 

improvements in the electricity grid that increase energy efficiency and 

the use of renewable-energy technologies 

0,1 4% 

Advanced Research Projects Agency High-risk, high-payoff research for energy efficiency, renewables, nuclear, 

fossil and electrical delivery technologies 

0,3 8% 
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Appendix B. Financial Modelling within the entire investment decision context 

Throughout this thesis, we have discussed the fact that we are studying only a sub-process within the 

entire process of constructing and operating the operating electrical power portfolio. Due both to data 

and resource limitations, the larger process is out of the scope of our research. However, in order to 

understand our sub-process better we have constructed a model of the entire macro-process during 

the course of our work. In the hope that this will provide valuable input for future research building on 

our approach, this appendix puts forth a stylized model of how the decision of which power plant to 

invest in is made (Figure 27). The model allows for the measurement of whether, and which, 

behavioural factors have a measurable influence on the decision of which power plant to invest in. In a 

broader context, the model seeks to build on the models provided by Wüstenhagen and Menichetti 

(2012) and Masini and Menichetti (2012) to provide the framework for a more complete model of the 

full decision making process spanning from individual beliefs to the actual generation and supply of 

electricity.  

The model consists of four stages; the following section introduces each stage. Stage I constitutes the 

primary focus of this thesis, and is discussed in detail in section 3 of the thesis. Stages II through IV are 

presented in this appendix to more completely illustrate the context in which our takes place, but are 

largely outside of the scope of this thesis. The following section briefly explains each stage, its 

relevance to the research presented in our work, and, as relevant, suggests an agenda for further 

research of the stage. 

 

Figure 27. Conceptual model of the decision making process from beliefs to electricity generation 

 

Stage I 

The first stage of the model considers the factors that influence financial modelling choices. These 

factors are stylized as two discrete groups: the beliefs of the decision maker and the goals of the 
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decision maker. In our analysis, we have unpacked three variables of beliefs, goals and financial 

modelling choices in stage I into the specific variables described in Figure 28. The variable of beliefs is 

decomposed into three discrete beliefs, which are our independent variables for the purpose of this 

study. The variable of goals is operationalized as the investment hat, in this study we control for this 

variable. And the variable of financial modelling choices is unpacked as two separate categories. The 

first is the selection of the criteria for the model, modelled by the handling of tax in the model and the 

capital budgeting criteria that will be applied. The choices made in this category will determine the 

structure of the financial model. The second category is the assumptions of factors that must be made 

within the given model, modelled by time horizon, discount rate and cash flow assumptions.  

 

 

Figure 28. Detailed conceptual model of stage I – financial modelling under uncertainty 

Stage II 

The second stage of the model spans from the modelling choices to the model output. The stage is 

included in recognition that the output of a model is a function of both the choices about design of the 

model and the data, such as base prices, used in ‘running’ the model. For each dependent variable 

(modelling choice) in this study, we provide a brief discussion of the impact of the choice on the model 

output vis-à-vis fuel-type comparisons. The second stage of the model recognises, however, that these 

choices may be the same across two models, but if different data is input to the models they will yield 

different results. For example, if the insurance cost data for wind-based capacity is based on a bid from 

the firm’s current insurance supplier, failing to incorporate a far cheaper alternative insurer, the 
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models will have different results even if the insurance cost escalator was the same. Due to limitations 

of our data, it is not possible to assess the effect of the data used in ‘running’ models of potential power 

plant investments. An area of additional research utilising this model would be to survey modellers to 

identify the sources, heterogeneity, drivers and effects of data input to models.35 

Stage III 

The third stage of the model spans from the model output to the actual investment decision, which is 

operationalized by the investments impact on the fuel-source generation capacity portfolio. Due to the 

limitations of data and space, the third stage of this model is outside of the scope of this thesis. 

However, considerable opportunity exists to leverage organisational theory to improve this stage of 

the model, recognising that modelling does not occur outside of the politics of an organisation, and 

may be only one factor among a host that ultimately determine the investment decision. Of particular 

interest would be to understand the impact of firm size and type on the relationship between the 

correlation of model outputs and actual investment decisions. It is relevant to note that modelling may 

be an iterative process in which modelling choices may be changed multiple times before the ‘final’ 

model output is operationalized in the decision making process. For the purposes of this research and 

model, we are interested in the ‘final’ choices, but a particularly interesting area of research may be in 

mapping the process of ‘revising’ models that is likely to occur in real life. 

Stage IV 

The fourth stage of the model spans from the actual investment decision, in which the capacity is 

constructed, to the investment’s impact on the operating fuel-source portfolio mix.  

While the fourth stage of this model is out of the scope of this thesis, it has been included in 

recognition that investment in capacity does not necessarily lead to an equal impact on the fuel-source 

mix of the electricity actually generated. This is in recognition that the generation of electricity given a 

portfolio of available generators is a separate process from the creation of that portfolio. For example, 

portfolio standards may require that a utility have a certain share of generating capacity sourced from 

renewable energy, however, the utility may choose in practice of generate only a fraction of the 

electricity it actually produces from this renewable capacity, essentially leaving the operating portfolio 

unchanged by the change in capacity portfolio. Given a particular capacity portfolio, there are a host of 

                                                             

35 The DOE’s EIA is in a particularly strong position as a primary data provider to conduct such surveying within the context of improving its 
data services 
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intermediate choices that may affect the ultimate fuel-source of the operating portfolio. Better 

understanding these choices and the various influences on them is a relevant area for further research, 

and we encourage the examination and expansion of stage four of our model.  
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Appendix C. Linearity tests 
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Appendix D. Tests of homoscedasticity  

The following are Variance Residual plots checking for homoscedasticity for the constructed variables. 
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Appendix E. Descriptive statistics for cash flow assumptions by investment hat 

Cost Assumption:   Lower capacity factor  

 Investment Hat   Coal   Natural Gas   Nuclear   Hydro   Wind   Solar   Geothermal   Biomass  

 Customer   1   2   2   3   5   2   1   2  

 Fund investor   -   1   -   1   1   1   1   -  

 IOU   -   1   2   3   14   10   5   6  

 IPP/Owner/Developer   1   -   -   1   2   1   1   2  

 Industry analyst   -   -   -   -   4   2   -   -  

 Lender   3   2   2   6   12   8   6   7  

 POU   -   -   1   1   3   2   2   2  

 Private equity   3   2   1   2   10   5   3   5  

 Public equity   2   -   1   2   4   4   1   2  

 Society analyst   -   -   -   1   2   2   1   1  

 Total   10   8   9   20   57   37   21   27  
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 Cost Assumption:   Higher fuel cost escalator  

 Investment Hat   Coal   Natural Gas   Nuclear   Hydro   Wind   Solar   Geothermal   Biomass  

 Customer   3   6   1   -   -   -   -   1  

 Fund investor   1   2   -   -   -   -   -   -  

 IOU   5   15   2   -   -   -   -   4  

 IPP/Owner/Developer   -   4   -   -   -   -   -   2  

 Industry analyst   3   4   -   -   -   -   -   1  

 Lender   5   12   2   -   -   -   1   6  

 POU   1   5   -   -   -   1   1   2  

 Private equity   4   8   -   -   -   -   -   5  

 Public equity   2   4   1   -   -   -   -   1  

 Society analyst   1   3   -   -   -   -   -   -  

 Total   25   63   6   -   -   1   2   22  
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         Cost Assumption   Higher non-fuel O&M cost escalator  

 Investment hat  

  

Coal     Natural Gas     Nuclear   

  

Hydro   

  

Wind   

  

Solar     Geothermal     Biomass   

 Customer   2   1   2   -   2   -   1   3  

 Fund investor   2   -   1   -   1   -   -   1  

 IOU   10   1   7   1   1   2   4   3  

 IPP/Owner/Developer   2   1   1   1   1   1   2   2  

 Industry analyst   2   -   2   -   2   -   1   1  

 Lender   7   -   9   -   3   1   3   7  

 POU   1   1   -   1   1   -   1   -  

 Private equity   4   2   5   1   3   2   3   4  

 Public equity   2   1   5   1   2   3   1   1  

 Society analyst   -   -   1   -   -   -   -   -  

 Total   32   7   33   5   16   9   16   22  
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          Cost Assumption:   Higher insurance cost escalator  

 Investment Hat   Coal   Natural Gas   Nuclear   Hydro   Wind   Solar   Geothermal   Biomass  

 Customer   1   -   4   -   -   -   1   -  

 Fund investor   1   -   1   -   -   -   -   -  

 IOU   1   -   9   -   -   1   1   1  

 IPP/Owner/Developer   1   -   2   -   -   1   1   1  

 Industry analyst   1   -   3   -   -   -   -   -  

 Lender   1   -   6   -   -   -   1   2  

 POU   1   -   2   -   -   -   -   -  

 Private equity   -   -   3   1   -   1   -   -  

 Public equity   -   -   5   -   2   2   -   -  

 Society analyst   2   -   1   -   1   1   1   1  

 Total   9   -   36   1   3   6   5   5  
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Appendix F. Descriptive statistics by investment hat for all modellers 
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Appendix H Descriptive statistics

Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev
Customer 31 2,13 1,12 32 2,33 1,20 32 1,88 0,99 32 2,08 1,21 32 3,29 0,91

Non- Choosers 20 2,07 1,03 20 2,13 1,13 20 1,93 0,96 20 2,13 1,19 20 3,47 0,64
Choosers 11 2,22 1,30 11 2,67 1,32 11 1,78 1,09 11 2,00 1,32 11 3,00 1,22

Fund investor 14 2,46 1,13 15 3,00 1,15 15 2,46 1,20 15 2,62 1,12 15 2,15 1,28
Non- Choosers 7 2,14 1,07 7 2,71 1,11 7 2,29 1,11 7 2,71 0,95 7 2,29 1,38

Choosers 7 2,83 1,17 7 3,33 1,21 7 2,67 1,37 7 2,50 1,38 7 2,00 1,26
Industry analyst 21 2,53 1,13 22 2,60 1,18 22 1,93 1,22 22 2,20 1,32 22 2,07 1,28

Non- Choosers 15 2,20 1,14 15 2,30 1,06 15 2,10 1,20 15 2,50 1,27 15 2,00 1,15
Choosers 6 3,20 0,84 6 3,20 1,30 6 1,60 1,34 6 1,60 1,34 6 2,20 1,64

IOU 82 2,69 1,14 82 2,83 1,01 82 2,85 1,02 82 2,93 0,99 82 3,35 0,90
Non- Choosers 61 2,73 1,15 61 2,76 1,03 61 3,02 0,93 61 2,90 0,94 61 3,43 0,83

Choosers 21 2,60 1,14 21 3,00 0,97 21 2,40 1,14 21 3,00 1,12 21 3,15 1,04
IPP/Owner/Developer 22 2,89 1,24 23 2,89 1,24 23 2,84 1,30 23 2,26 1,28 23 2,89 1,20

Non- Choosers 13 3,00 1,10 13 3,09 1,14 13 2,36 1,29 13 2,27 1,27 13 2,91 1,14
Choosers 9 2,75 1,49 9 2,63 1,41 9 3,50 1,07 9 2,25 1,39 9 2,88 1,36

Lender 42 3,50 0,77 43 3,33 0,95 43 2,36 1,14 43 2,26 1,13 43 2,67 1,24
Non- Choosers 28 3,46 0,79 28 3,25 0,97 28 2,07 1,05 28 2,04 1,04 28 2,68 1,19

Choosers 14 3,57 0,76 14 3,50 0,94 14 2,93 1,14 14 2,71 1,20 14 2,64 1,39
POU 30 2,67 1,27 30 1,50 0,86 30 2,00 1,26 30 1,47 0,86 30 3,53 0,73

Non- Choosers 19 2,53 1,35 19 1,68 1,00 19 2,05 1,27 19 1,68 1,00 19 3,53 0,77
Choosers 11 2,91 1,14 11 1,18 0,40 11 1,91 1,30 11 1,09 0,30 11 3,55 0,69

Private equity 79 3,14 1,08 79 3,34 0,98 79 2,49 1,24 79 2,78 1,22 79 2,53 1,22
Non- Choosers 43 3,02 1,09 43 3,36 0,91 43 2,43 1,23 43 2,83 1,19 43 2,43 1,19

Choosers 36 3,29 1,07 36 3,31 1,08 36 2,57 1,27 36 2,71 1,27 36 2,66 1,26
Public equity 35 2,59 1,10 37 3,47 0,71 37 2,24 1,05 37 2,94 1,10 37 2,21 1,25

Non- Choosers 19 2,72 0,96 19 3,22 0,65 19 2,22 0,94 19 2,89 1,02 19 2,28 1,13
Choosers 16 2,44 1,26 16 3,75 0,68 16 2,25 1,18 16 3,00 1,21 16 2,13 1,41

Society analyst 30 2,22 1,11 32 2,22 1,22 32 1,94 1,06 32 1,94 1,21 32 2,78 1,11
Non- Choosers 16 2,14 1,21 16 2,14 1,46 16 1,86 1,07 16 1,71 1,25 16 2,86 1,35

Choosers 14 2,27 1,10 14 2,27 1,10 14 2,00 1,10 14 2,09 1,22 14 2,73 1,01

Variable criteria/method
Importance of cash pro 

forma (pre-tax)

Importance of cash pro 

forma (post-tax)

Importance of earnings 

pro forma (pre-tax)

Importance of earnings 

pro forma (post-tax)

Importance of revenue 

requirements

Scale of variable: Likert scale of importance - Very (4) to Not (1)
Variable category: Handling of tax

Stata dep-var name: M5cbt M5cat M5ebit M5nopat M5rev
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Customer
Non- Choosers

Choosers
Fund investor

Non- Choosers
Choosers

Industry analyst
Non- Choosers

Choosers
IOU

Non- Choosers
Choosers

IPP/Owner/Developer
Non- Choosers

Choosers
Lender

Non- Choosers
Choosers

POU
Non- Choosers

Choosers
Private equity

Non- Choosers
Choosers

Public equity
Non- Choosers

Choosers
Society analyst
Non- Choosers

Choosers

Variable criteria/method

Scale of variable:
Variable category:

Stata dep-var name:

Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev
32 3,21 0,59 32 3,21 0,83 32 4,00 1,07
20 3,20 0,68 20 3,07 0,88 20 3,80 1,30
11 3,22 0,44 11 3,44 0,73 11 4,33 0,58
15 3,15 1,34 15 3,54 1,13 15 4,60 1,14
7 3,43 1,27 7 3,57 1,40 7 4,67 1,53
7 2,83 1,47 7 3,50 0,84 7 4,50 0,71

22 3,27 0,70 22 3,07 1,03 22 3,67 1,37
15 3,40 0,84 15 3,10 0,99 15 4,00 1,73
6 3,00 0,00 6 3,00 1,22 6 3,33 1,15

82 3,08 1,05 82 3,14 1,09 82 3,64 1,17
61 2,88 0,91 61 3,04 0,98 61 3,37 1,07
21 3,60 1,23 21 3,40 1,31 21 4,00 1,24
23 2,42 1,30 23 3,00 1,33 23 3,08 1,62
13 2,91 0,94 13 3,09 1,14 13 3,57 0,98
9 1,75 1,49 9 2,88 1,64 9 2,40 2,19

43 2,90 0,85 43 2,83 1,25 43 3,10 1,22
28 2,96 0,92 28 2,79 1,20 28 3,07 1,21
14 2,79 0,70 14 2,93 1,38 14 3,14 1,35
30 2,47 1,22 30 1,83 1,51 30 1,71 1,16
19 2,63 1,26 19 2,16 1,57 19 2,00 1,50
11 2,18 1,17 11 1,27 1,27 11 1,38 0,52
79 3,29 1,16 79 3,19 1,38 79 3,85 1,53
43 3,40 1,17 43 3,33 1,37 43 4,04 1,46
36 3,14 1,14 36 3,03 1,38 36 3,59 1,62
37 3,71 1,17 37 3,88 1,45 37 4,48 1,16
19 3,67 1,28 19 3,50 1,38 19 4,00 1,15
16 3,75 1,06 16 4,31 1,45 16 5,10 0,88
32 3,00 0,59 32 3,00 1,08 32 3,40 1,95
16 2,86 0,90 16 3,00 1,83 16 3,25 2,22
14 3,09 0,30 14 3,00 0,00 14 4,00 #DIV/0!

Importance of pre vs 

post tax (earnings 

only)

Importance of pre vs 

post tax (cash only)

Relevative importance 

of pre vs post

Ratio of importance of pre vs post methods ranging from 1 (pre) - 6  
Handling of tax

dif_ear_tax dif_cash_tax Pre_vs_Post



Appendix H Descriptive statistics

Customer
Non- Choosers

Choosers
Fund investor

Non- Choosers
Choosers

Industry analyst
Non- Choosers

Choosers
IOU

Non- Choosers
Choosers

IPP/Owner/Developer
Non- Choosers

Choosers
Lender

Non- Choosers
Choosers

POU
Non- Choosers

Choosers
Private equity

Non- Choosers
Choosers

Public equity
Non- Choosers

Choosers
Society analyst
Non- Choosers

Choosers

Variable criteria/method

Scale of variable:
Variable category:

Stata dep-var name:

Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev
32 2,27 0,78 32 1,92 0,80 32 1,46 0,71 32 1,27 0,60
20 2,18 0,81 20 1,82 0,73 20 1,53 0,72 20 1,41 0,71
11 2,44 0,73 11 2,11 0,93 11 1,33 0,71 11 1,00 0,00
15 2,46 0,78 15 2,54 0,78 15 1,92 0,76 15 1,77 0,83
7 2,29 0,76 7 2,43 0,79 7 1,71 0,76 7 2,00 1,00
7 2,67 0,82 7 2,67 0,82 7 2,17 0,75 7 1,50 0,55

22 2,24 0,83 22 2,59 0,62 22 1,29 0,47 22 1,47 0,72
15 2,17 0,83 15 2,67 0,65 15 1,25 0,45 15 1,58 0,79
6 2,40 0,89 6 2,40 0,55 6 1,40 0,55 6 1,20 0,45

82 2,60 0,57 82 2,36 0,75 82 1,60 0,68 82 2,14 0,77
61 2,56 0,60 61 2,28 0,81 61 1,56 0,66 61 2,17 0,77
21 2,74 0,45 21 2,58 0,51 21 1,74 0,73 21 2,05 0,78
23 2,61 0,61 23 2,72 0,57 23 1,44 0,70 23 1,50 0,71
13 2,73 0,47 13 2,91 0,30 13 1,55 0,69 13 1,55 0,69
9 2,43 0,79 9 2,43 0,79 9 1,29 0,76 9 1,43 0,79

43 2,36 0,69 43 2,19 0,77 43 1,40 0,59 43 1,50 0,71
28 2,25 0,70 28 2,18 0,72 28 1,43 0,57 28 1,39 0,69
14 2,57 0,65 14 2,21 0,89 14 1,36 0,63 14 1,71 0,73
30 2,37 0,76 30 1,67 0,80 30 1,37 0,61 30 1,00 0,00
19 2,16 0,83 19 1,74 0,87 19 1,37 0,60 19 1,00 0,00
11 2,73 0,47 11 1,55 0,69 11 1,36 0,67 11 1,00 0,00
79 2,42 0,64 79 2,77 0,51 79 1,43 0,68 79 1,58 0,78
43 2,33 0,66 43 2,83 0,38 43 1,48 0,68 43 1,53 0,78
36 2,53 0,61 36 2,71 0,63 36 1,38 0,70 36 1,65 0,77
37 2,68 0,53 37 2,71 0,52 37 1,56 0,75 37 2,06 0,85
19 2,72 0,46 19 2,56 0,62 19 1,67 0,77 19 2,06 0,87
16 2,63 0,62 16 2,88 0,34 16 1,44 0,73 16 2,06 0,85
32 2,43 0,73 32 2,17 0,83 32 1,43 0,73 32 1,39 0,72
16 2,60 0,52 16 2,40 0,70 16 1,40 0,70 16 1,30 0,67
14 2,31 0,85 14 2,00 0,91 14 1,46 0,78 14 1,46 0,78

NPV (net present 

value)

IRR (internal rate of 

return)

EVA (economic value 

added)

EPS (earnings per 

share) impact

Likert scale of importance - Very (4) to Not (1)
Selection of capital budgeting criteria

M6epsM6npv M6irr M6eva



Appendix H Descriptive statistics

Customer
Non- Choosers

Choosers
Fund investor

Non- Choosers
Choosers

Industry analyst
Non- Choosers

Choosers
IOU

Non- Choosers
Choosers

IPP/Owner/Developer
Non- Choosers

Choosers
Lender

Non- Choosers
Choosers

POU
Non- Choosers

Choosers
Private equity

Non- Choosers
Choosers

Public equity
Non- Choosers

Choosers
Society analyst
Non- Choosers

Choosers

Variable criteria/method

Scale of variable:
Variable category:

Stata dep-var name:

Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev
32 1,69 0,88 32 1,88 0,86 32 2,38 0,75 32 1,58 0,70
20 1,82 0,95 20 1,88 0,99 20 2,59 0,71 20 1,47 0,62
11 1,44 0,73 11 1,89 0,60 11 2,00 0,71 11 1,78 0,83
15 2,00 0,82 15 1,77 0,83 15 1,85 0,90 15 1,85 0,80
7 2,00 0,82 7 1,86 0,69 7 1,86 0,90 7 1,57 0,53
7 2,00 0,89 7 1,67 1,03 7 1,83 0,98 7 2,17 0,98

22 1,53 0,72 22 1,41 0,62 22 2,12 0,86 22 1,35 0,61
15 1,33 0,49 15 1,50 0,67 15 2,17 0,83 15 1,25 0,45
6 2,00 1,00 6 1,20 0,45 6 2,00 1,00 6 1,60 0,89

82 1,89 0,81 82 1,95 0,74 82 2,21 0,78 82 1,47 0,58
61 1,89 0,82 61 1,94 0,79 61 2,13 0,80 61 1,35 0,48
21 1,89 0,81 21 1,95 0,62 21 2,42 0,69 21 1,79 0,71
23 1,56 0,78 23 1,72 0,83 23 2,33 0,91 23 1,33 0,69
13 1,64 0,81 13 1,91 0,83 13 2,45 0,82 13 1,36 0,67
9 1,43 0,79 9 1,43 0,79 9 2,14 1,07 9 1,29 0,76

43 2,07 0,87 43 2,00 0,86 43 2,12 0,77 43 1,43 0,63
28 2,18 0,86 28 1,96 0,84 28 2,18 0,72 28 1,54 0,64
14 1,86 0,86 14 2,07 0,92 14 2,00 0,88 14 1,21 0,58
30 1,27 0,52 30 1,90 0,88 30 2,67 0,55 30 2,10 0,71
19 1,26 0,56 19 1,68 0,82 19 2,53 0,61 19 1,89 0,66
11 1,27 0,47 11 2,27 0,90 11 2,91 0,30 11 2,45 0,69
79 1,78 0,85 79 2,07 0,83 79 1,91 0,78 79 1,49 0,62
43 1,80 0,85 43 2,03 0,83 43 1,80 0,69 43 1,50 0,64
36 1,76 0,85 36 2,12 0,84 36 2,03 0,87 36 1,47 0,61
37 1,76 0,82 37 1,53 0,71 37 1,97 0,80 37 1,35 0,65
19 1,83 0,71 19 1,83 0,71 19 2,11 0,76 19 1,28 0,57
16 1,69 0,95 16 1,19 0,54 16 1,81 0,83 16 1,44 0,73
32 1,70 0,82 32 2,00 0,80 32 2,48 0,73 32 1,39 0,66
16 1,60 0,84 16 2,00 0,82 16 2,50 0,71 16 1,50 0,71
14 1,77 0,83 14 2,00 0,82 14 2,46 0,78 14 1,31 0,63

Levelized cost per kWh
Intangible strategic 

value added

RAROC (risk-adjusted 

return on capital)
Pay-back period

Likert scale of importance - Very (4) to Not (1)
Selection of capital budgeting criteria

M6raroc M6pay M6lev M6int



Appendix H Descriptive statistics

Customer
Non- Choosers

Choosers
Fund investor

Non- Choosers
Choosers

Industry analyst
Non- Choosers

Choosers
IOU

Non- Choosers
Choosers

IPP/Owner/Developer
Non- Choosers

Choosers
Lender

Non- Choosers
Choosers

POU
Non- Choosers

Choosers
Private equity

Non- Choosers
Choosers

Public equity
Non- Choosers

Choosers
Society analyst
Non- Choosers

Choosers

Variable criteria/method

Scale of variable:
Variable category:

Stata dep-var name:

Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev
32 1,65 1,25 32 3,50 0,58 32 1,18 0,70
20 2,03 1,51 20 3,50 0,58 20 1,24 0,86
11 1,08 0,46 11 N/A N/A 11 1,07 0,15
15 1,06 0,45 15 4,67 0,58 15 1,21 0,40
7 1,11 0,62 7 5,00 N/A 7 1,20 0,45
7 1,02 0,32 7 4,50 0,71 7 1,22 0,40

22 1,10 0,22 22 4,00 0,00 21 1,06 0,13
15 1,00 0,00 15 4,00 N/A 14 1,05 0,13
6 1,17 0,29 6 4,00 N/A 6 1,08 0,17

82 1,33 0,63 82 3,56 1,24 82 1,05 0,50
61 1,57 0,85 61 2,75 0,96 61 1,07 0,60
21 1,12 0,25 21 4,20 1,10 21 1,01 0,21
23 1,18 0,27 23 3,67 0,58 23 1,03 0,34
13 1,00 0,00 13 4,00 0,00 13 1,12 0,45
9 1,28 0,30 9 3,00 N/A 9 0,93 0,15

43 1,31 0,62 43 4,13 1,36 43 0,97 0,27
28 1,37 0,72 28 4,00 1,41 28 0,97 0,27
14 1,23 0,45 14 4,33 1,53 14 0,96 0,29
30 1,96 1,62 30 3,50 0,71 30 1,08 0,46
19 2,75 2,27 19 4,00 N/A 19 1,18 0,60
11 1,36 0,52 11 3,00 N/A 11 0,96 0,13
79 1,22 0,44 79 3,06 1,57 79 0,99 0,42
43 1,37 0,58 43 2,38 1,51 43 1,04 0,45
36 1,12 0,32 36 3,75 1,39 36 0,92 0,37
37 1,31 0,47 37 3,83 1,17 37 0,92 0,22
19 1,46 0,45 19 3,33 0,58 19 0,84 0,30
16 1,24 0,49 16 4,33 1,53 16 1,00 0,00
32 1,38 0,89 32 4,00 0,00 32 1,11 0,53
16 1,52 1,21 16 N/A N/A 16 1,00 0,00
14 1,26 0,56 14 4,00 0,00 14 1,20 0,74

Ratio of preference 

derived from relative 

ranking of RE vs. FF 

technology

Ratio of preference 

derived from 

conservatism of cash 

flow assumptions 

assigned to RE vs. FF 

technologies

Ratio of preference 

derived from the 

number of years 

assigned to RE vs. FF 

technologies

Time horizon Discount rate ratio Cash flow preference 
M10_ratio M12_rankingM8_preference



Appendix H Descriptive statistics

Customer
Non- Choosers

Choosers
Fund investor

Non- Choosers
Choosers

Industry analyst
Non- Choosers

Choosers
IOU

Non- Choosers
Choosers

IPP/Owner/Developer
Non- Choosers

Choosers
Lender

Non- Choosers
Choosers

POU
Non- Choosers

Choosers
Private equity

Non- Choosers
Choosers

Public equity
Non- Choosers

Choosers
Society analyst
Non- Choosers

Choosers

Variable criteria/method

Scale of variable:
Variable category:

Stata dep-var name:

Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev Obs. Mean Std. Dev
32 3,03 1,15 31 3,32 0,83 32 0,23 0,43 32 2,28 0,63 32 1,79 0,73
20 2,65 1,22 19 3,16 0,83 20 0,26 0,45 20 2,15 0,59 20 1,76 0,83
11 3,73 0,65 11 3,55 0,82 11 0,18 0,40 11 2,55 0,69 11 1,91 0,54
15 3,60 0,63 15 2,53 0,83 15 0,38 0,51 15 2,21 0,58 15 1,77 0,83
7 3,71 0,49 7 2,29 0,95 7 0,20 0,45 7 2,43 0,53 7 1,40 0,55
7 3,43 0,79 7 2,86 0,69 7 0,43 0,53 7 2,00 0,63 7 2,00 1,00

22 3,14 1,17 22 2,77 0,92 22 0,32 0,48 22 2,27 0,70 22 1,82 0,59
15 2,93 1,33 15 3,07 0,70 15 0,33 0,49 15 2,47 0,64 15 1,93 0,46
6 3,67 0,52 6 2,33 1,03 6 0,17 0,41 6 2,00 0,63 6 1,50 0,84

82 2,91 1,21 81 2,73 0,84 82 0,42 0,50 82 2,25 0,58 82 1,70 0,79
61 2,92 1,25 60 2,68 0,85 61 0,46 0,50 61 2,20 0,61 61 1,70 0,77
21 2,90 1,14 21 2,86 0,79 21 0,30 0,47 21 2,38 0,50 21 1,70 0,86
23 2,57 1,43 23 3,17 0,98 23 0,39 0,50 23 2,87 0,34 23 1,76 0,77
13 2,38 1,50 13 3,23 1,17 13 0,38 0,51 13 2,85 0,38 13 1,77 0,60
9 3,29 0,76 9 3,11 0,78 9 0,44 0,53 9 2,89 0,33 9 1,86 1,07

43 2,90 1,09 43 2,98 0,94 43 0,55 0,50 43 2,39 0,54 43 2,00 0,79
28 2,85 1,17 28 2,89 0,96 28 0,58 0,50 28 2,39 0,57 28 2,00 0,80
14 3,08 0,95 14 3,07 0,92 14 0,54 0,52 14 2,42 0,51 14 2,08 0,79
30 3,29 0,76 29 2,93 0,80 30 0,33 0,48 30 2,43 0,57 30 1,74 0,76
19 3,28 0,75 18 3,00 0,77 19 0,42 0,51 19 2,42 0,51 19 1,88 0,70
11 3,30 0,82 11 2,82 0,87 11 0,18 0,40 11 2,45 0,69 11 1,50 0,85
79 2,85 1,31 79 3,16 0,82 79 0,23 0,42 79 2,72 0,53 79 1,76 0,73
43 2,82 1,39 43 3,16 0,78 43 0,31 0,47 43 2,65 0,61 43 1,86 0,80
36 2,89 1,23 36 3,17 0,88 36 0,14 0,36 36 2,81 0,40 36 1,65 0,65
37 2,91 1,11 36 2,67 0,79 37 0,38 0,49 37 2,36 0,59 37 1,70 0,65
19 2,83 1,25 18 2,83 0,79 19 0,39 0,50 19 2,33 0,49 19 1,69 0,60
16 2,86 0,95 16 2,31 0,60 16 0,43 0,51 16 2,44 0,73 16 1,67 0,78
32 2,72 1,05 32 3,00 0,98 32 0,25 0,44 32 2,23 0,67 32 1,50 0,75
16 2,63 0,62 16 3,06 1,00 16 0,07 0,27 16 2,40 0,74 16 1,43 0,65
14 2,71 1,44 14 3,00 1,04 14 0,38 0,51 14 2,07 0,62 14 1,54 0,88

Index of beliefs on a 

scale of 0 -3 in which 

one point is awarded 

for each belief held 

above the 'viability' 

threshold

Likert scale of 

expected time - Next 

five years (4) to Never 

(0)

Likert scale of viability - 

Very (4) to Not (1)

Binary variable - More 

viable or less viable = 

belief that market is 

inefficient (0); 'About the 

same viability' = belief that 

market is efficient (1)

# of years

Confidence in RE Confidence in market RE experience RE belief index
Belief_index

Confidence in RE policy 
CP2 FS7 Mkt_ef RE_indexOG
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Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

Non_choosers Bivariate - Confidence in RE technology effectiveness

Non_choosers Confidence in RE technology effectiveness 0 0,956 0,18 0,036 0,09 0,328 0,17 0,054 0,04 0,639 0,09 0,307 0,18 0,075 0,3 0,061

Non_choosers Constant 2,75 0 2,28 0 2,14 0 2 0 2,76 0 2,86 0 2,53 0 2,64 0

Non_choosers Coefficient of Determination 0 0,021 0,005 0,018 0,001 0,005 0,015 0,035

Non_choosers Number of observations 206 206 206 206 206 206 206 101

Non_choosers Controlled Confidence in RE technology effectiveness

Non_choosers Confidence in RE technology effectiveness -0,02 0,848 0,19 0,02 0,17 0,054 0,25 0,004 0,13 0,144 0,08 0,359 0,21 0,041 0,31 0,054

Non_choosers Fund_investor 0,06 0,899 0,72 0,118 0,48 0,343 0,76 0,123 -1,09 0,024 0,28 0,555 0,65 0,253 0,93 0,335

Non_choosers IOU 0,63 0,053 0,69 0,02 1,14 0,001 0,85 0,008 0,05 0,881 -0,29 0,355 0,06 0,868 -0,22 0,737

Non_choosers IPP/Owner/Developer 0,94 0,031 0,91 0,023 0,38 0,377 0,07 0,868 -0,59 0,155 -0,31 0,453 -0,03 0,947 -0,25 0,74

Non_choosers Industry_analyst 0,14 0,761 0,15 0,716 0,15 0,737 0,34 0,434 -1,48 0,001 0,19 0,653 0,01 0,98 0,16 0,868

Non_choosers Lender  1,4 0 1,14 0 0,16 0,653 -0,07 0,836 -0,77 0,021 -0,23 0,497 -0,26 0,514 -0,6 0,383

Non_choosers POU 0,54 0,153 -0,41 0,237 0,18 0,64 -0,41 0,271 0,09 0,808 -0,59 0,108 -0,96 0,028 -1,81 0,015

Non_choosers Private_eq 0,96 0,004 1,2 0 0,47 0,152 0,66 0,04 -1,06 0,001 0,19 0,539 0,24 0,525 0,21 0,741

Non_choosers Public_eq 0,58 0,135 1,12 0,002 0,32 0,404 0,84 0,028 -1,22 0,001 0,52 0,165 0,55 0,214 0,4 0,573

Non_choosers Society_analyst 0,08 1 -0,05 0,921 -0,13 1 -0,49 0,316 -0,65 0,178 -0,37 0,446 -0,13 0,824 -0,57 0,522

Non_choosers Customers 2,12 0 1,56 0 1,41 0 1,38 0 3,09 0 2,96 0 2,44 0 2,82 0

Non_choosers Coefficient of Determination 0,129 0,244 0,129 0,181 0,22 0,09 0,105 0,232

Non_choosers Number of observations 205 205 205 205 205 205 205 100

Non_choosers Bivariate Political effectiveness

Non_choosers Political effectiveness 0,05 0,487 0,05 0,478 -0,01 0,869 0,07 0,324 -0,01 0,915 0,08 0,201 0 0,996 0,03 0,814

Non_choosers Constant 2,64 0 2,69 0 2,42 0 2,32 0 2,92 0 2,9 0 3,05 0 3,44 0

Non_choosers Coefficient of Determination 0,002 0,003 0 0,005 0 0,008 0 0,001

Non_choosers Number of observations 200 200 200 200 200 200 200 97

Non_choosers Controlled Political effectiveness

Non_choosers Political efficiency 0,07 0,273 0,08 0,162 0 0,951 0,08 0,223 0,01 0,871 0,08 0,171 0,01 0,866 0,05 0,699

Non_choosers Fund_investor -0,09 0,865 0,4 0,392 0,43 0,394 0,55 0,279 -1,3 0,009 0,11 0,81 0,48 0,397 0,82 0,394

Non_choosers IOU 0,53 0,106 0,5 0,101 1,14 0,001 0,78 0,018 -0,16 0,625 -0,36 0,234 -0,04 0,923 -0,46 0,489

Non_choosers IPP/Owner/Developer 0,85 0,053 0,87 0,032 0,51 0,247 0,19 0,661 -0,66 0,116 -0,32 0,436 0,02 0,971 -0,25 0,746

Non_choosers Industry_analyst 0 0,999 0,02 0,963 0,25 0,586 0,37 0,416 -1,58 0 0,12 0,776 0,02 0,971 0,14 0,884

Non_choosers Lender  1,28 0 1,09 0,001 0,14 0,687 -0,03 0,944 -0,91 0,009 -0,17 0,611 -0,19 0,643 -0,59 0,393

Non_choosers POU 0,3 0,437 -0,56 0,12 0,15 0,708 -0,41 0,29 -0,02 0,95 -0,56 0,126 -0,86 0,051 -1,84 0,017

Non_choosers Private_eq 0,94 0,006 1,07 0,001 0,68 0,045 0,8 0,018 -1,11 0,001 0,12 0,707 0,13 0,733 0,04 0,951

Non_choosers Public_eq 0,54 0,168 0,99 0,006 0,32 0,414 0,79 0,045 -1,34 0 0,46 0,203 0,45 0,304 0,17 0,804

Non_choosers Society_analyst -0,03 1 -0,1 0,826 0 1 -0,39 0,441 -0,72 0,139 -0,39 0,408 -0,08 0,893 -0,57 0,521

Non_choosers Customers 1,97 0 2,01 0 1,87 0 1,87 0 3,55 0 3,01 0 3,04 0 3,69 0

Non_choosers Coefficient of Determination 0,135 0,229 0,133 0,158 0,21 0,087 0,066 0,175

Non_choosers Number of observations 200 200 200 200 200 200 200 97

Non_choosers Bivariate Market_Efficiency

Non_choosers Market_Efficiency 0,46 0,005 -0,03 0,831 0,03 0,849 -0,23 0,175 -0,08 0,646 -0,26 0,09 -0,5 0,006 -0,71 0,013

Non_choosers Constant 2,56 0 2,81 0 2,36 0 2,58 0 2,92 0 3,22 0 3,24 0 3,79 0

Non_choosers Coefficient of Determination 0,04 0 0 0,009 0,001 0,015 0,037 0,062

Non_choosers Number of observations 198 198 198 198 198 198 198 99

Non_choosers Controlled Market_Efficiency

Non_choosers Confidence in market efficiency 0,39 0,018 -0,07 0,651 -0,05 0,758 -0,25 0,128 -0,19 0,229 -0,2 0,197 -0,45 0,015 -0,69 0,015

Non_choosers Fund_investor -0,02 0,978 0,26 0,617 0,26 0,642 0,23 0,676 -1,29 0,017 -0,03 0,96 0,27 0,667 0,92 0,51

Non_choosers IOU 0,6 0,063 0,65 0,029 1,1 0,001 0,8 0,013 0 0,994 -0,29 0,335 0,05 0,89 -0,42 0,516

Non_choosers IPP/Owner/Developer 0,96 0,027 0,95 0,017 0,43 0,32 0,12 0,772 -0,57 0,17 -0,3 0,454 0 0,995 -0,31 0,681

Non_choosers Industry_analyst 0,15 0,74 0,16 0,686 0,16 0,709 0,36 0,417 -1,47 0,001 0,19 0,642 0,02 0,971 0,15 0,869

Non_choosers Lender  1,26 0 1,19 0 0,12 0,739 0,04 0,904 -0,69 0,043 -0,07 0,822 -0,07 0,858 -0,47 0,482

Non_choosers POU 0,43 0,254 -0,44 0,199 0,12 0,741 -0,43 0,254 0,08 0,832 -0,55 0,119 -0,87 0,041 -1,85 0,011

Non_choosers Private_eq 0,92 0,005 1,18 0 0,43 0,19 0,67 0,043 -1,05 0,001 0,24 0,443 0,26 0,495 0,17 0,79

Non_choosers Public_eq 0,63 0,094 1,09 0,002 0,29 0,441 0,77 0,043 -1,18 0,001 0,48 0,181 0,46 0,286 0,19 0,778

Non_choosers Society_analyst 0,15 1 0 0,994 -0,09 1 -0,47 0,348 -0,65 0,178 -0,38 0,416 -0,15 0,786 -0,83 0,34

Non_choosers Customers 1,94 0 2,16 0 1,95 0 2,22 0 3,53 0 3,27 0 3,22 0 4,08 0

Non_choosers Coefficient of Determination 0,148 0,239 0,126 0,156 0,214 0,096 0,104 0,244

Relevative 

importance of pre 

vs post

How important are the following types of financial models to your analysis of power plant economics?

Importance of pre 

vs post tax (cash 

only)

Importance of 

cash pro forma 

(pre-tax)

Importance of 

cash pro forma 

(post-tax)

Importance of 

earnings pro 

forma (pre-tax)

M5ebitM5catM5cbt Pre_vs_Postdif_cash_taxdif_ear_taxM5revM5nopat

Importance of 

earnings pro 

forma (post-tax)

Importance of 

revenue 

requirements

Importance of pre 

vs post tax 

(earnings only)

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Handling of taxDependent variable (choice):

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

Relevative 

importance of pre 

vs post

How important are the following types of financial models to your analysis of power plant economics?

Importance of pre 

vs post tax (cash 

only)

Importance of 

cash pro forma 

(pre-tax)

Importance of 

cash pro forma 

(post-tax)

Importance of 

earnings pro 

forma (pre-tax)

M5ebitM5catM5cbt Pre_vs_Postdif_cash_taxdif_ear_taxM5revM5nopat

Importance of 

earnings pro 

forma (post-tax)

Importance of 

revenue 

requirements

Importance of pre 

vs post tax 

(earnings only)

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Handling of taxDependent variable (choice):

Non_choosers Number of observations 197 197 197 197 197 197 197 98

Non_choosers Controlling (Investment Hat)

Non_choosers Fund_investor 0,08 0,879 0,58 0,206 0,35 0,481 0,58 0,243 -1,18 0,014 0,23 0,631 0,5 0,376 0,87 0,374

Non_choosers IOU 0,66 0,041 0,63 0,033 1,09 0,001 0,77 0,017 -0,04 0,909 -0,32 0,298 -0,03 0,94 -0,43 0,519

Non_choosers IPP/Owner/Developer 0,93 0,032 0,96 0,017 0,43 0,322 0,14 0,746 -0,56 0,18 -0,29 0,481 0,02 0,961 -0,23 0,769

Non_choosers Industry_analyst 0,13 0,765 0,17 0,684 0,17 0,709 0,37 0,408 -1,47 0,001 0,2 0,637 0,03 0,948 0,2 0,837

Non_choosers Lender  1,4 0 1,12 0,001 0,14 0,693 -0,1 0,779 -0,79 0,019 -0,24 0,478 -0,28 0,48 -0,73 0,295

Non_choosers POU 0,46 0,223 -0,45 0,195 0,12 0,752 -0,45 0,232 0,06 0,869 -0,57 0,114 -0,91 0,035 -1,8 0,017

Non_choosers Private_eq 0,96 0,004 1,22 0 0,5 0,133 0,7 0,033 -1,04 0,001 0,2 0,512 0,27 0,476 0,24 0,712

Non_choosers Public_eq 0,66 0,087 1,09 0,002 0,29 0,45 0,76 0,047 -1,19 0,001 0,47 0,2 0,43 0,32 0,2 0,775

Non_choosers Society_analyst 0,08 0,879 0,01 0,983 -0,08 0,879 -0,42 0,399 -0,61 0,204 -0,34 0,471 -0,07 0,907 -0,55 0,538

Non_choosers Customers 2,07 0 2,13 0 1,93 0 2,13 0 3,47 0 3,2 0 3,07 0 3,8 0

Non_choosers Coefficient of Determination 0,127 0,229 0,119 0,152 0,203 0,083 0,079 0,195

Non_choosers Number of observations 208 208 208 208 208 208 208 101

Non_choosers Bivariate RE experience

Non_choosers RE experience 0 0,991 0,06 0,645 0 0,974 0,01 0,955 -0,19 0,148 0,01 0,925 0,06 0,694 0,14 0,578

Non_choosers Constant 2,77 0 2,68 0 2,42 0 2,5 0 3,35 0 3,08 0 2,9 0 3,17 0

Non_choosers Coefficient of Determination 0 0,001 0 0 0,01 0 0,001 0,003

Non_choosers Number of observations 207 207 207 207 207 207 207 102

Non_choosers Controlled RE experience

Non_choosers RE experience -0,1 0,486 -0,07 0,562 0,07 0,626 0,03 0,84 -0,03 0,804 -0,04 0,763 0,02 0,886 0,02 0,955

Non_choosers Fund_investor 0,1 0,835 0,6 0,193 0,33 0,509 0,57 0,25 -1,17 0,016 0,24 0,617 0,5 0,387 0,86 0,384

Non_choosers IOU 0,67 0,039 0,64 0,032 1,08 0,001 0,77 0,017 -0,03 0,916 -0,31 0,307 -0,03 0,937 -0,43 0,52

Non_choosers IPP/Owner/Developer 1,01 0,025 1,01 0,014 0,38 0,399 0,12 0,79 -0,53 0,214 -0,26 0,543 0,01 0,99 -0,24 0,767

Non_choosers Industry_analyst 0,17 0,708 0,19 0,639 0,14 0,752 0,36 0,423 -1,45 0,001 0,21 0,617 0,03 0,961 0,19 0,851

Non_choosers Lender  1,42 0 1,14 0,001 0,12 0,732 -0,1 0,764 -0,78 0,021 -0,23 0,503 -0,29 0,477 -0,73 0,297

Non_choosers POU 0,49 0,2 -0,43 0,221 0,1 0,793 -0,46 0,225 0,07 0,849 -0,56 0,126 -0,92 0,036 -1,81 0,018

Non_choosers Private_eq 1,01 0,003 1,26 0 0,46 0,174 0,69 0,041 -1,02 0,002 0,23 0,483 0,25 0,51 0,23 0,729

Non_choosers Public_eq 0,65 0,093 1,11 0,002 0,35 0,368 0,86 0,026 -1,11 0,003 0,51 0,168 0,46 0,302 0,2 0,778

Non_choosers Society_analyst 0,3 0,57 0,23 0,642 0,04 0,937 -0,31 0,555 -0,79 0,122 -0,35 0,488 -0,07 0,902 -0,55 0,539

Non_choosers Customers 2,27 0 2,29 0 1,79 0 2,07 0 3,54 0 3,28 0 3,02 0 3,77 0

Non_choosers Coefficient of Determination 0,125 0,226 0,116 0,154 0,201 0,086 0,08 0,195

Non_choosers Number of observations 206 206 206 206 206 206 206 101

Non_choosers Base Model (Multivariate)

Non_choosers Confidence in Confidence in RE technology effectiveness 0,1 0,288 0,23 0,015 0,07 0,451 0,16 0,103 0,02 0,829 0,09 0,335 0,13 0,228 0,21 0,205

Non_choosers Confidence in policy effectiveness 0,05 0,418 0,05 0,433 0,01 0,903 0,08 0,227 -0,01 0,855 0,08 0,233 0 0,973 0,03 0,781

Non_choosers Confidence in market efficiency 0,52 0,003 0,12 0,507 0,06 0,739 -0,08 0,658 -0,03 0,854 -0,14 0,395 -0,41 0,039 -0,6 0,055

Non_choosers Constant 2,11 0 1,93 0 2,1 0 1,81 0 2,89 0 2,71 0 2,83 0 2,99 0

Non_choosers Coefficient of Determination 0,049 0,037 0,003 0,031 0,001 0,023 0,044 0,084

Non_choosers Number of observations 188 188 188 188 188 188 188 94

Non_choosers Base Model+ Exp

Non_choosers Confidence in RE technology effectiveness 0,06 0,586 0,22 0,034 0,08 0,477 0,18 0,092 0,12 0,253 0,1 0,285 0,16 0,161 0,25 0,154

Non_choosers Confidence in policy effectiveness 0,06 0,35 0,06 0,403 -0,01 0,929 0,07 0,343 -0,05 0,456 0,07 0,259 -0,01 0,923 0,03 0,791

Non_choosers Confidence in market efficiency 0,57 0,002 0,13 0,453 0,1 0,581 -0,05 0,771 -0,07 0,724 -0,16 0,359 -0,43 0,031 -0,65 0,042

Non_choosers Renewable Experience 0,15 0,329 0,02 0,92 0 0,975 -0,07 0,659 -0,34 0,033 -0,08 0,607 -0,14 0,434 -0,21 0,448

Non_choosers Constant 1,84 0 1,92 0 2,13 0 1,98 0 3,57 0 2,85 0 3,08 0 3,42 0

Non_choosers Coefficient of Determination 0,059 0,036 0,004 0,027 0,027 0,024 0,048 0,09

Non_choosers Number of observations 186 186 186 186 186 186 186 94

Non_choosers Controlled Base Model

Non_choosers Confidence in RE technology effectiveness 0,04 0,678 0,2 0,025 0,17 0,086 0,23 0,02 0,11 0,255 0,06 0,53 0,16 0,142 0,22 0,179

Non_choosers Confidence in policy effectiveness 0,08 0,211 0,09 0,126 0 0,995 0,09 0,177 0 0,955 0,09 0,157 0,01 0,881 0,06 0,619

Non_choosers Confidence in market efficiency 0,41 0,018 0,02 0,889 0,06 0,747 -0,07 0,669 -0,09 0,59 -0,13 0,429 -0,39 0,049 -0,65 0,033

Non_choosers Fund_investor -0,17 0,761 0,2 0,711 0,48 0,412 0,35 0,543 -1,3 0,021 -0,13 0,815 0,37 0,57 0,67 0,632

Non_choosers IOU 0,47 0,155 0,55 0,07 1,19 0 0,85 0,011 -0,06 0,863 -0,34 0,283 0,09 0,819 -0,3 0,64

Non_choosers IPP/Owner/Developer 0,87 0,045 0,8 0,047 0,45 0,301 0,1 0,81 -0,71 0,094 -0,35 0,395 -0,07 0,884 -0,35 0,637

Non_choosers Industry_analyst 0,01 0,987 -0,02 0,954 0,22 0,631 0,31 0,483 -1,59 0 0,1 0,82 -0,03 0,951 0,05 0,955

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

Relevative 

importance of pre 

vs post

How important are the following types of financial models to your analysis of power plant economics?

Importance of pre 

vs post tax (cash 

only)

Importance of 

cash pro forma 

(pre-tax)

Importance of 

cash pro forma 

(post-tax)

Importance of 

earnings pro 

forma (pre-tax)

M5ebitM5catM5cbt Pre_vs_Postdif_cash_taxdif_ear_taxM5revM5nopat

Importance of 

earnings pro 

forma (post-tax)

Importance of 

revenue 

requirements

Importance of pre 

vs post tax 

(earnings only)

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Handling of taxDependent variable (choice):

Non_choosers Lender  1,17 0,001 1,08 0,001 0,18 0,612 0,05 0,885 -0,81 0,021 -0,13 0,698 -0,09 0,822 -0,4 0,554

Non_choosers POU 0,38 0,322 -0,53 0,137 0,19 0,63 -0,39 0,315 0,01 0,976 -0,58 0,118 -0,92 0,038 -1,96 0,008

Non_choosers Private_eq 0,93 0 0,98 0,002 0,55 0 0,66 0,05 -1,19 0 0,12 0,712 0,04 0,907 -0,05 0,93

Non_choosers Public_eq 0,46 0,242 1,02 0,005 0,34 0,393 0,86 0,029 -1,38 0 0,52 0,164 0,57 0,202 0,29 0,665

Non_choosers Society_analyst 0,04 0,928 -0,17 0,705 -0,05 0,922 -0,49 0,326 -0,77 0,112 -0,44 0,353 -0,22 0,699 -0,84 0,325

Non_choosers Customers 1,67 0 1,37 0,001 1,33 0,003 1,2 0,007 3,29 0 2,86 0 2,7 0 3,2 0

Non_choosers Coefficient of Determination 0,167 0,254 0,137 0,183 0,237 0,103 0,116 0,262

Non_choosers Number of observations 188 188 188 188 188 188 188 94

Non_choosers Controled Base Model + Exp

Non_choosers Confidence in Confidence in RE technology effectiveness 0,02 0,837 0,22 0,023 0,18 0,098 0,26 0,014 0,17 0,095 0,08 0,404 0,2 0,095 0,26 0,134

Non_choosers Confidence in policy effectiveness 0,09 0,185 0,09 0,161 -0,01 0,832 0,06 0,346 -0,03 0,647 0,08 0,228 0 0,985 0,05 0,652

Non_choosers Confidence in market efficiency 0,44 0,014 0,03 0,873 0,09 0,6 -0,05 0,796 -0,12 0,486 -0,14 0,409 -0,41 0,044 -0,7 0,025

Non_choosers Renewable Experience 0,02 0,893 -0,11 0,451 -0,01 0,946 -0,1 0,534 -0,19 0,223 -0,09 0,564 -0,13 0,466 -0,23 0,407

Non_choosers Fund_investor -0,2 0,728 0,25 0,637 0,51 0,385 0,45 0,441 -1,16 0,041 -0,07 0,906 0,46 0,492 0,81 0,565

Non_choosers IOU 0,45 0,176 0,58 0,061 1,19 0,001 0,89 0,008 0,02 0,961 -0,31 0,337 0,13 0,731 -0,22 0,733

Non_choosers IPP/Owner/Developer 0,86 0,056 0,88 0,034 0,46 0,307 0,18 0,685 -0,57 0,191 -0,28 0,509 0,03 0,959 -0,17 0,825

Non_choosers Industry_analyst 0 0,994 0,03 0,952 0,23 0,608 0,37 0,409 -1,5 0,001 0,14 0,75 0,03 0,956 0,24 0,805

Non_choosers Lender  1,15 0,002 1,11 0,001 0,18 0,618 0,09 0,811 -0,73 0,038 -0,1 0,78 -0,04 0,927 -0,36 0,591

Non_choosers POU 0,37 0,346 -0,49 0,183 0,2 0,609 -0,33 0,397 0,1 0,791 -0,54 0,155 -0,86 0,058 -1,87 0,013

Non_choosers Private_eq 0,93 0,009 1,05 0,001 0,56 0,117 0,73 0,038 -1,08 0,002 0,17 0,609 0,12 0,758 0,06 0,923

Non_choosers Public_eq 0,42 0,289 1,06 0,005 0,43 0,289 1,01 0,013 -1,23 0,002 0,58 0,134 0,63 0,167 0,33 0,622

Non_choosers Society_analyst 0,3 0,574 0,02 0,969 0,09 0,873 -0,38 0,468 -0,95 0,064 -0,47 0,354 -0,28 0,646 -0,79 0,355

Non_choosers Customers 1,65 0,001 1,56 0,001 1,37 0,009 1,37 0,008 3,58 0 3 0 2,91 0 3,63 0

Non_choosers Coefficient of Determination 0,167 0,25 0,133 0,183 0,244 0,106 0,121 0,268

Non_choosers Number of observations 186 186 186 186 186 186 186 94

Non_choosers Index Model

Non_choosers Belief index 0,31 0,005 0,19 0,088 0,07 0,556 0,13 0,238 0,03 0,786 0,07 0,51 -0,12 0,319 -0,15 0,422

Non_choosers Constant 2,21 0 2,46 0 2,25 0 2,25 0 2,85 0 3 0 3,26 0 3,79 0

Non_choosers Coefficient of Determination 0,041 0,016 0,002 0,007 0 0,002 0,005 0,007

Non_choosers Number of observations 188 188 188 188 188 188 188 94

Non_choosers Controlled Index Model

Non_choosers Belief index 0,26 0,018 0,16 0,107 0,13 0,246 0,19 0,088 0,09 0,415 0,06 0,559 -0,09 0,452 -0,15 0,437

Non_choosers Fund_investor -0,06 0,911 0,24 0,648 0,38 0,497 0,39 0,493 -1,34 0,014 0 0,993 0,3 0,642 1,2 0,402

Non_choosers IOU 0,55 0,089 0,52 0,09 1,13 0,001 0,79 0,017 -0,11 0,735 -0,34 0,276 -0,04 0,924 -0,49 0,456

Non_choosers IPP/Owner/Developer 0,83 0,053 0,86 0,033 0,49 0,258 0,18 0,677 -0,67 0,111 -0,31 0,448 0,03 0,953 -0,23 0,765

Non_choosers Industry_analyst -0,02 0,97 0,04 0,925 0,21 0,645 0,37 0,404 -1,6 0 0,17 0,69 0,06 0,914 0,2 0,834

Non_choosers Lender  1,21 0,001 1,05 0,002 0,14 0,686 -0,01 0,979 -0,87 0,013 -0,15 0,648 -0,16 0,696 -0,59 0,39

Non_choosers POU 0,4 0,295 -0,48 0,186 0,18 0,644 -0,34 0,387 0 0,995 -0,52 0,16 -0,88 0,049 -1,8 0,017

Non_choosers Private_eq 0,9 0,008 1,04 0,001 0,57 0,096 0,73 0,032 -1,17 0 0,17 0,606 0,14 0,725 0,05 0,938

Non_choosers Public_eq 0,49 0,209 1,04 0,005 0,33 0,398 0,87 0,029 -1,38 0 0,54 0,151 0,55 0,222 0,23 0,737

Non_choosers Society_analyst 0 1 -0,07 0,877 0 1 -0,36 0,476 -0,71 0,139 -0,36 0,449 -0,07 0,9 -0,62 0,479

Non_choosers Customers 1,7 0 1,93 0 1,64 0 1,75 0 3,42 0 3,11 0 3,23 0 4,09 0

Non_choosers Coefficient of Determination 0,158 0,227 0,128 0,151 0,23 0,085 0,074 0,181

Non_choosers Number of observations 188 188 188 188 188 188 188 94

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

Relevative 

importance of pre 

vs post

How important are the following types of financial models to your analysis of power plant economics?

Importance of pre 

vs post tax (cash 

only)

Importance of 

cash pro forma 

(pre-tax)

Importance of 

cash pro forma 

(post-tax)

Importance of 

earnings pro 

forma (pre-tax)

M5ebitM5catM5cbt Pre_vs_Postdif_cash_taxdif_ear_taxM5revM5nopat

Importance of 

earnings pro 

forma (post-tax)

Importance of 

revenue 

requirements

Importance of pre 

vs post tax 

(earnings only)

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Handling of taxDependent variable (choice):

Chooser Bivariate Confidence in RE technology effectiveness

Chooser Confidence in Confidence in RE technology effectiveness -0,11 0,348 -0,02 0,871 0,1 0,402 0,18 0,162 0,03 0,805 0,07 0,51 0,09 0,52 0,2 0,413

Chooser Constant 3,2 0 3,06 0 2,13 0 1,98 0 2,65 0 2,85 0 2,86 0 2,97 0

Chooser Coefficient of Determination 0,007 0 0,005 0,015 0 0,003 0,003 0,01

Chooser Number of observations 136 136 136 136 136 136 136 70

Chooser Controlled Confidence in RE technology effectiveness

Chooser Confidence in RE technology effectiveness -0,19 0,105 0,02 0,88 0,07 0,562 0,24 0,055 -0,02 0,867 0,17 0,13 0,21 0,119 0,35 0,109

Chooser Fund_investor 0,49 0,408 0,68 0,219 0,93 0,147 0,65 0,306 -1,01 0,124 -0,29 0,608 0,18 0,786 0,69 0,579

Chooser IOU 0,26 0,564 0,34 0,414 0,67 0,176 1,14 0,019 0,14 0,784 0,48 0,264 0,08 0,878 0,04 0,964

Chooser IPP/Owner/Developer 0,47 0,394 -0,04 0,942 1,75 0,004 0,33 0,573 -0,13 0,826 -1,42 0,006 -0,5 0,417 -1,52 0,129

Chooser Industry_analyst 0,82 0,2 0,55 0,349 -0,12 0,865 -0,2 0,77 -0,82 0,242 -0,08 0,892 -0,27 0,708 -0,42 0,709

Chooser Lender  1,28 0,009 0,84 0,06 1,18 0,024 0,8 0,117 -0,37 0,491 -0,37 0,407 -0,44 0,422 -0,84 0,366

Chooser POU 0,57 0,268 -1,47 0,002 0,18 0,746 -0,76 0,162 0,53 0,343 -0,94 0,052 -2,04 0,001 -2,61 0,006

Chooser Private_eq 1,01 0,018 0,65 0,094 0,81 0,074 0,78 0,082 -0,35 0,451 -0,03 0,932 -0,36 0,451 -0,4 0,639

Chooser Public_eq 0 0,997 1,1 0,015 0,56 0,289 1,27 0,015 -0,9 0,094 0,72 0,117 1,1 0,046 1,25 0,173

Chooser Society_analyst -0,09 0,865 -0,38 0,418 0,27 0,617 0,26 0,627 -0,29 0,608 -0,01 0,982 -0,29 0,61 0,36 0,818

Chooser Customers 2,88 0 2,61 0 1,52 0,011 1,17 0,047 3,07 0 2,64 0 2,73 0 2,94 0,012

Chooser Coefficient of Determination 0,158 0,317 0,13 0,212 0,107 0,227 0,258 0,447

Chooser Number of observations 135 135 135 135 135 135 135 70

Chooser Bivariate Political efficiency

Chooser Confidence in policy effectiveness 0,06 0,506 0,07 0,499 0 0,977 0,09 0,417 0,07 0,511 0,08 0,349 0 0,985 0,09 0,58

Chooser Constant 2,67 0 2,83 0 2,38 0 2,25 0 2,5 0 2,87 0 3,16 0 3,39 0

Chooser Coefficient of Determination 0,003 0,004 0 0,005 0,003 0,007 0 0,005

Chooser Number of observations 130 130 130 130 130 130 130 66

Chooser Controlled Political efficiency

Chooser Political efficiency 0,07 0,436 0,1 0,268 0,02 0,822 0,16 0,122 0,05 0,611 0,14 0,116 0,02 0,834 0,18 0,24

Chooser Fund_investor 0,62 0,294 0,68 0,209 0,89 0,165 0,53 0,409 -0,99 0,122 -0,37 0,495 0,06 0,929 0,35 0,775

Chooser IOU 0,44 0,339 0,41 0,325 0,64 0,197 1,13 0,023 0,19 0,696 0,49 0,239 -0,03 0,96 -0,12 0,885

Chooser IPP/Owner/Developer 0,64 0,285 0,53 0,327 1,56 0,016 0,72 0,26 0,02 0,978 -0,84 0,118 -0,1 0,876 -0,88 0,421

Chooser Industry_analyst 0,98 0,119 0,54 0,347 -0,18 0,795 -0,39 0,563 -0,8 0,239 -0,21 0,707 -0,44 0,53 -0,94 0,389

Chooser Lender  1,36 0,006 0,85 0,059 1,16 0,03 0,79 0,138 -0,43 0,416 -0,37 0,401 -0,51 0,358 -1,01 0,281

Chooser POU 0,61 0,244 -1,43 0,003 0,23 0,68 -0,84 0,132 0,52 0,352 -1,07 0,023 -2,04 0,001 -2,77 0,004

Chooser Private_eq 1,1 0,011 0,74 0,062 0,77 0,098 0,84 0,071 -0,34 0,462 0,07 0,866 -0,37 0,446 -0,45 0,607

Chooser Public_eq 0,27 0,584 1,13 0,012 0,46 0,387 0,99 0,061 -1,1 0,037 0,53 0,229 0,86 0,118 0,89 0,328

Chooser Society_analyst 0,13 0,795 -0,29 0,546 0,25 0,657 0,27 0,627 -0,21 0,7 0,02 0,963 -0,42 0,471 0,03 0,984

Chooser Customers 1,95 0 2,31 0 1,69 0,003 1,41 0,011 2,81 0 2,72 0 3,36 0 3,6 0,001

Chooser Coefficient of Determination 0,142 0,309 0,106 0,191 0,136 0,186 0,222 0,391

Chooser Number of observations 128 128 128 128 128 128 128 65

Chooser Bivariate Market_efficiency

Chooser Confidence in market efficiency 0,1 0,65 0,21 0,357 0,31 0,188 0,34 0,162 -0,46 0,05 0,03 0,883 0,11 0,688 0,07 0,87

Chooser Constant 2,83 0 2,91 0 2,33 0 2,39 0 2,92 0 3,07 0 3,09 0 3,53 0

Chooser Coefficient of Determination 0,002 0,006 0,013 0,015 0,029 0 0,001 0

Chooser Number of observations 133 133 133 133 133 133 133 70

Chooser Controlled Market_efficiency

Chooser Confidence in market efficiency 0,17 0,468 0,14 0,494 0,18 0,473 0,3 0,223 -0,47 0,058 0,12 0,58 -0,02 0,931 -0,13 0,724

Chooser Fund_investor 0,56 0,35 0,63 0,259 0,84 0,194 0,42 0,511 -0,87 0,181 -0,42 0,459 0,06 0,928 0,19 0,879

Chooser IOU 0,36 0,426 0,32 0,443 0,61 0,214 0,98 0,044 0,19 0,704 0,37 0,394 -0,04 0,935 -0,34 0,693

Chooser IPP/Owner/Developer 0,48 0,388 -0,08 0,873 1,67 0,006 0,17 0,775 0,01 0,992 -1,51 0,005 -0,56 0,375 -1,92 0,055

Chooser Industry_analyst 0,98 0,124 0,54 0,358 -0,17 0,798 -0,39 0,557 -0,81 0,235 -0,22 0,714 -0,44 0,539 -1 0,365

Chooser Lender  1,26 0,012 0,75 0,104 1,01 0,059 0,52 0,322 -0,08 0,878 -0,49 0,298 -0,51 0,366 -1,14 0,228

Chooser POU 0,69 0,177 -1,48 0,002 0,14 0,8 -0,9 0,098 0,53 0,338 -1,04 0,034 -2,17 0 -2,97 0,002

Chooser Private_eq 1,06 0,014 0,64 0,103 0,8 0,082 0,74 0,104 -0,4 0,381 -0,06 0,877 -0,42 0,392 -0,77 0,367

Chooser Public_eq 0,1 0,837 1,02 0,025 0,54 0,299 1,08 0,037 -0,69 0,19 0,54 0,244 0,92 0,101 0,81 0,373

Chooser Society_analyst 0,01 0,982 -0,43 0,366 0,18 0,741 0,02 0,967 -0,16 0,767 -0,16 0,743 -0,44 0,454 -0,25 0,876

Chooser Customers 2,19 0 2,63 0 1,74 0 1,93 0 3,1 0 3,2 0 3,45 0 4,38 0

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

Relevative 

importance of pre 

vs post

How important are the following types of financial models to your analysis of power plant economics?

Importance of pre 

vs post tax (cash 

only)

Importance of 

cash pro forma 

(pre-tax)

Importance of 

cash pro forma 

(post-tax)

Importance of 

earnings pro 

forma (pre-tax)

M5ebitM5catM5cbt Pre_vs_Postdif_cash_taxdif_ear_taxM5revM5nopat

Importance of 

earnings pro 

forma (post-tax)

Importance of 

revenue 

requirements

Importance of pre 

vs post tax 

(earnings only)

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Handling of taxDependent variable (choice):

Chooser Coefficient of Determination 0,14 0,309 0,126 0,207 0,125 0,215 0,241 0,416

Chooser Number of observations 131 131 131 131 131 131 131 69

Chooser Base Model

Chooser Confidence in Confidence in RE technology effectiveness -0,13 0,3 -0,03 0,795 0,1 0,416 0,18 0,165 -0,01 0,962 0,08 0,484 0,09 0,512 0,21 0,4

Chooser Confidence in policy effectiveness 0,12 0,245 0,1 0,337 0,01 0,928 0,08 0,475 0,06 0,576 0,07 0,465 -0,02 0,871 0,1 0,565

Chooser Confidence in market efficiency 0,05 0,82 0,4 0,089 0,27 0,274 0,54 0,034 -0,49 0,046 0,27 0,213 0,35 0,204 0,57 0,176

Chooser Constant 2,85 0 2,67 0 1,98 0 1,55 0,002 2,71 0 2,58 0 2,82 0 2,53 0,007

Chooser Coefficient of Determination 0,018 0,031 0,014 0,053 0,036 0,021 0,016 0,041

Chooser Number of observations 125 125 125 125 125 125 125 64

Chooser Controlling (Investment Hat)

Chooser Fund_investor 0,61 0,306 0,67 0,22 0,89 0,163 0,5 0,431 -1 0,124 -0,39 0,485 0,06 0,934 0,17 0,891

Chooser IOU 0,38 0,406 0,33 0,42 0,62 0,199 1 0,04 0,15 0,761 0,38 0,374 -0,04 0,931 -0,33 0,693

Chooser IPP/Owner/Developer 0,53 0,338 -0,04 0,934 1,72 0,004 0,25 0,669 -0,13 0,834 -1,47 0,005 -0,57 0,359 -1,93 0,05

Chooser Industry_analyst 0,98 0,123 0,53 0,354 -0,18 0,791 -0,4 0,551 -0,8 0,244 -0,22 0,706 -0,44 0,533 -1 0,358

Chooser Lender  1,35 0,006 0,83 0,06 1,15 0,027 0,71 0,166 -0,36 0,497 -0,44 0,334 -0,52 0,345 -1,19 0,197

Chooser POU 0,69 0,178 -1,48 0,002 0,13 0,808 -0,91 0,094 0,55 0,324 -1,04 0,03 -2,17 0 -2,96 0,002

Chooser Private_eq 1,06 0,013 0,65 0,094 0,79 0,079 0,71 0,114 -0,34 0,456 -0,08 0,841 -0,42 0,384 -0,75 0,372

Chooser Public_eq 0,22 0,648 1,08 0,013 0,47 0,347 1 0,048 -0,88 0,089 0,53 0,232 0,87 0,105 0,77 0,382

Chooser Society_analyst 0,05 0,921 -0,39 0,395 0,22 0,681 0,09 0,866 -0,27 0,622 -0,13 0,782 -0,44 0,439 -0,33 0,828

Chooser Customers 2,22 0 2,67 0 1,78 0 2 0 3 0 3,22 0 3,44 0 4,33 0

Chooser Coefficient of Determination 0,139 0,317 0,128 0,188 0,107 0,213 0,243 0,422

Chooser Number of observations 135 135 135 135 135 135 135 70

Chooser Bivariate RE Experience 

Chooser RE experience 0,06 0,745 0,17 0,334 0,23 0,193 0,22 0,24 0,15 0,403 -0,01 0,94 0,11 0,587 -0,09 0,779

Chooser Constant 2,73 0 2,59 0 1,82 0 1,95 0 2,39 0 3,13 0 2,86 0 3,81 0

Chooser Coefficient of Determination 0,001 0,007 0,013 0,01 0,005 0 0,002 0,001

Chooser Number of observations 134 134 134 134 134 134 134 70

Chooser Controlled Experience

Chooser Renewable experience -0,02 0,917 0,15 0,37 0,16 0,423 0,2 0,304 0,11 0,58 0,05 0,796 0,17 0,426 0,04 0,881

Chooser Fund_investor 0,96 0,14 1,25 0,033 1,35 0,052 0,96 0,164 -1,11 0,114 -0,39 0,524 0,29 0,696 0,17 0,888

Chooser IOU 0,37 0,422 0,39 0,344 0,68 0,163 1,08 0,029 0,19 0,698 0,39 0,36 0,02 0,97 -0,32 0,711

Chooser IPP/Owner/Developer 0,53 0,337 -0,06 0,909 1,71 0,004 0,23 0,693 -0,14 0,819 -1,48 0,005 -0,59 0,351 -1,94 0,053

Chooser Industry_analyst 0,96 0,14 0,65 0,264 -0,05 0,938 -0,24 0,726 -0,71 0,309 -0,19 0,758 -0,31 0,673 -0,97 0,387

Chooser Lender  1,27 0,013 0,89 0,051 1,03 0,056 0,74 0,167 -0,04 0,937 -0,29 0,54 -0,38 0,505 -1,15 0,233

Chooser POU 0,68 0,186 -1,44 0,002 0,18 0,736 -0,84 0,123 0,58 0,294 -1,03 0,034 -2,12 0 -2,95 0,002

Chooser Private_eq 1,06 0,013 0,64 0,091 0,79 0,08 0,71 0,115 -0,35 0,45 -0,08 0,839 -0,42 0,385 -0,75 0,377

Chooser Public_eq 0,21 0,662 1,13 0,009 0,53 0,298 1,07 0,036 -0,84 0,105 0,54 0,224 0,93 0,09 0,79 0,383

Chooser Society_analyst 0,04 0,947 -0,28 0,56 0,35 0,537 0,25 0,656 -0,19 0,746 -0,1 0,846 -0,31 0,606 -0,3 0,847

Chooser Customers 2,28 0,001 2,25 0 1,33 0,052 1,43 0,038 2,69 0 3,1 0 2,97 0 4,22 0

Chooser Coefficient of Determination 0,135 0,34 0,132 0,2 0,119 0,214 0,248 0,421

Chooser Number of observations 132 132 132 132 132 132 132 69

Chooser Base Model + Experience

Chooser Confidence in Confidence in RE technology effectiveness -0,11 0,362 -0,03 0,798 0,11 0,414 0,17 0,216 -0,03 0,802 0,06 0,598 0,08 0,586 0,22 0,393

Chooser Confidence in policy effectiveness 0,11 0,275 0,1 0,315 -0,01 0,912 0,08 0,47 0,07 0,543 0,09 0,33 -0,01 0,95 0,13 0,478

Chooser Confidence in market efficiency 0,06 0,797 0,45 0,071 0,32 0,217 0,63 0,018 -0,41 0,117 0,32 0,164 0,39 0,188 0,53 0,234

Chooser Renewable Experience 0,14 0,476 0,15 0,449 0,28 0,172 0,24 0,25 0,11 0,596 -0,04 0,835 0,01 0,963 -0,32 0,37

Chooser Constant 2,49 0 2,29 0 1,32 0,043 0,98 0,143 2,49 0 2,66 0 2,8 0 3,25 0,009

Chooser Coefficient of Determination 0,019 0,036 0,03 0,068 0,034 0,029 0,018 0,058

Chooser Number of observations 123 123 123 123 123 123 123 63

Chooser Controlled base model

Chooser Confidence in Confidence in RE technology effectiveness -0,19 0,12 -0,02 0,831 0,09 0,492 0,21 0,101 -0,05 0,698 0,12 0,282 0,17 0,23 0,36 0,113

Chooser Confidence in policy effectiveness 0,12 0,236 0,12 0,178 0,03 0,789 0,16 0,129 0,06 0,552 0,13 0,151 0,01 0,956 0,19 0,223

Chooser Confidence in market efficiency 0,1 0,675 0,28 0,203 0,15 0,561 0,43 0,086 -0,49 0,06 0,28 0,196 0,18 0,503 0,26 0,519

Chooser Fund_investor 0,49 0,419 0,59 0,286 0,91 0,169 0,54 0,398 -0,89 0,172 -0,37 0,499 0,11 0,874 0,86 0,498

Chooser IOU 0,35 0,446 0,4 0,352 0,69 0,175 1,22 0,013 0,21 0,674 0,53 0,208 0,05 0,93 0,29 0,749

Chooser IPP/Owner/Developer 0,59 0,325 0,5 0,361 1,57 0,017 0,73 0,246 0,06 0,924 -0,84 0,123 -0,08 0,903 -0,3 0,792

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

Relevative 

importance of pre 

vs post

How important are the following types of financial models to your analysis of power plant economics?

Importance of pre 

vs post tax (cash 

only)

Importance of 

cash pro forma 

(pre-tax)

Importance of 

cash pro forma 

(post-tax)

Importance of 

earnings pro 

forma (pre-tax)

M5ebitM5catM5cbt Pre_vs_Postdif_cash_taxdif_ear_taxM5revM5nopat

Importance of 

earnings pro 

forma (post-tax)

Importance of 

revenue 

requirements

Importance of pre 

vs post tax 

(earnings only)

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Handling of taxDependent variable (choice):

Chooser Industry_analyst 0,83 0,195 0,53 0,371 -0,09 0,892 -0,2 0,766 -0,85 0,215 -0,11 0,856 -0,3 0,679 -0,33 0,774

Chooser Lender  1,23 0,017 0,71 0,133 1,06 0,059 0,61 0,253 -0,14 0,793 -0,44 0,34 -0,52 0,373 -0,73 0,448

Chooser POU 0,53 0,312 -1,4 0,004 0,3 0,598 -0,67 0,225 0,44 0,438 -0,97 0,043 -1,93 0,002 -2,41 0,014

Chooser Private_eq 1,07 0,015 0,75 0,062 0,8 0,092 0,91 0,046 -0,41 0,376 0,12 0,769 -0,32 0,517 -0,05 0,952

Chooser Public_eq -0,02 0,966 1,02 0,035 0,65 0,252 1,29 0,02 -0,99 0,078 0,63 0,184 1,04 0,079 1,33 0,175

Chooser Society_analyst 0,02 0,965 -0,34 0,489 0,29 0,619 0,32 0,56 -0,12 0,825 0,04 0,939 -0,36 0,547 0,61 0,712

Chooser Customers 2,42 0 2,23 0 1,32 0,063 0,58 0,392 3,05 0 2,26 0 2,8 0 2,03 0,14

Chooser Coefficient of Determination 0,162 0,312 0,106 0,24 0,155 0,206 0,233 0,417

Chooser Number of observations 124 124 124 124 124 124 124 64

Chooser Controlled base model +  RE Experience

Chooser Confidence in Confidence in RE technology effectiveness -0,16 0,191 0 0,997 0,13 0,331 0,22 0,091 -0,09 0,509 0,09 0,422 0,16 0,255 0,37 0,119

Chooser Confidence in policy effectiveness 0,12 0,242 0,13 0,155 0,01 0,928 0,16 0,137 0,07 0,495 0,15 0,107 0,01 0,914 0,2 0,208

Chooser Confidence in market efficiency 0,06 0,804 0,26 0,25 0,13 0,618 0,46 0,078 -0,42 0,119 0,33 0,147 0,2 0,485 0,24 0,567

Chooser Renewable Experience 0,03 0,872 0,09 0,624 0,21 0,358 0,22 0,327 0,06 0,795 0,01 0,972 0,06 0,804 -0,21 0,531

Chooser Fund_investor 0,87 0,185 1,14 0,058 1,45 0,044 1,03 0,14 -1,05 0,139 -0,42 0,479 0,27 0,722 0,85 0,51

Chooser IOU 0,39 0,411 0,46 0,286 0,78 0,128 1,31 0,009 0,21 0,673 0,53 0,214 0,07 0,896 0,24 0,79

Chooser IPP/Owner/Developer 0,59 0,325 0,49 0,365 1,53 0,02 0,68 0,279 0,03 0,959 -0,85 0,12 -0,1 0,888 -0,22 0,85

Chooser Industry_analyst 0,88 0,184 0,62 0,3 0,1 0,888 -0,02 0,974 -0,83 0,239 -0,12 0,837 -0,25 0,735 -0,45 0,702

Chooser Lender  1,25 0,018 0,83 0,082 1,05 0,066 0,76 0,166 0 0,993 -0,28 0,548 -0,42 0,485 -0,77 0,443

Chooser POU 0,55 0,3 -1,37 0,005 0,35 0,538 -0,63 0,258 0,44 0,438 -0,98 0,042 -1,92 0,002 -2,42 0,015

Chooser Private_eq 1,07 0,015 0,75 0,057 0,78 0,096 0,91 0,047 -0,41 0,381 0,12 0,75 -0,31 0,525 0 0,999

Chooser Public_eq 0,03 0,952 1,1 0,023 0,78 0,175 1,39 0,013 -1,01 0,075 0,61 0,203 1,07 0,078 1,25 0,214

Chooser Society_analyst 0,08 0,885 -0,23 0,635 0,46 0,436 0,49 0,39 -0,11 0,85 0,03 0,951 -0,31 0,615 0,52 0,756

Chooser Customers 2,24 0,008 1,87 0,015 0,67 0,459 -0,06 0,95 2,96 0,001 2,27 0,003 2,63 0,007 2,51 0,117

Chooser Coefficient of Determination 0,158 0,336 0,119 0,256 0,161 0,209 0,234 0,42

Chooser Number of observations 122 122 122 122 122 122 122 63

Chooser Controlled Index model

Chooser Belief index 0,01 0,967 0,13 0,275 0,13 0,345 0,44 0,002 -0,16 0,264 0,3 0,011 0,13 0,392 0,38 0,095

Chooser Fund_investor 0,61 0,308 0,65 0,237 0,87 0,176 0,45 0,464 -0,98 0,127 -0,42 0,429 0,04 0,951 0,48 0,695

Chooser IOU 0,38 0,406 0,36 0,393 0,65 0,188 1,08 0,023 0,12 0,806 0,44 0,286 -0,02 0,968 -0,13 0,88

Chooser IPP/Owner/Developer 0,61 0,307 0,51 0,356 1,56 0,016 0,69 0,263 -0,01 0,989 -0,87 0,104 -0,1 0,877 -0,5 0,655

Chooser Industry_analyst 0,98 0,124 0,57 0,327 -0,14 0,838 -0,27 0,675 -0,85 0,214 -0,13 0,812 -0,41 0,567 -0,75 0,492

Chooser Lender  1,28 0,012 0,72 0,117 1,03 0,058 0,5 0,335 -0,3 0,573 -0,53 0,236 -0,55 0,327 -1,07 0,248

Chooser POU 0,58 0,269 -1,42 0,004 0,27 0,626 -0,73 0,178 0,44 0,434 -1 0,033 -2 0,001 -2,67 0,005

Chooser Private_eq 1,02 0,018 0,67 0,089 0,78 0,094 0,82 0,065 -0,44 0,339 0,05 0,905 -0,35 0,47 -0,4 0,643

Chooser Public_eq 0,11 0,822 1,03 0,027 0,59 0,279 1,1 0,035 -1,12 0,039 0,51 0,254 0,92 0,105 0,79 0,38

Chooser Society_analyst 0,05 0,918 -0,35 0,459 0,27 0,626 0,24 0,648 -0,33 0,551 -0,03 0,953 -0,4 0,486 0,17 0,915

Chooser Customers 2,21 0 2,42 0 1,52 0,002 1,17 0,013 3,3 0 2,65 0 3,2 0 3,46 0

Chooser Coefficient of Determination 0,135 0,299 0,105 0,25 0,133 0,214 0,225 0,4

Chooser Number of observations 124 124 124 124 124 124 124 64

Chooser Index model

Chooser Belief index 0,03 0,806 0,2 0,134 0,18 0,197 0,46 0,002 -0,16 0,246 0,28 0,025 0,17 0,279 0,42 0,084

Chooser Constant 2,79 0 2,65 0 2,08 0 1,7 0 3,01 0 2,62 0 2,85 0 2,9 0

Chooser Coefficient of Determination 0 0,018 0,014 0,079 0,011 0,04 0,01 0,048

Chooser Number of observations 125 125 125 125 125 125 125 64

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations

Non_choosers Bivariate - Confidence in RE technology effectiveness

Non_choosers Confidence in RE technology effectiveness

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controlled Confidence in RE technology effectiveness

Non_choosers Confidence in RE technology effectiveness

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Bivariate Political effectiveness

Non_choosers Political effectiveness

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controlled Political effectiveness

Non_choosers Political efficiency 

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Bivariate Market_Efficiency

Non_choosers Market_Efficiency

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controlled Market_Efficiency

Non_choosers Confidence in market efficiency

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Dependent variable (choice):

Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

-0,01 0,793 0,14 0,017 0,04 0,475 -0,05 0,407 -0,06 0,35 0,06 0,365 0,12 0,053 0,01 0,757

2,45 0 1,97 0 1,4 0 1,82 0 1,96 0 1,72 0 1,83 0 1,42 0

0 0,026 0,002 0,003 0,004 0,004 0,018 0

214 214 214 214 214 214 214 214

0 0,958 0,1 0,068 0,06 0,271 0,04 0,532 -0,03 0,658 0,06 0,343 0,12 0,059 0,01 0,878

0,11 0,712 0,68 0,028 0,23 0,442 0,62 0,067 0,15 0,673 0,02 0,95 -0,64 0,059 0,11 0,693

0,37 0,048 0,49 0,012 0,06 0,732 0,76 0 0,03 0,89 0,07 0,757 -0,4 0,056 -0,13 0,446

0,55 0,034 1,06 0 0 0,99 0,13 0,661 -0,18 0,562 0,01 0,966 -0,16 1 -0,11 0,638

-0,01 0,968 0,83 0,001 -0,29 0,253 0,17 0,548 -0,49 0,11 -0,39 0,204 -0,43 0 -0,22 0,325

0,07 0,718 0,37 0,078 -0,09 0,655 -0,01 1 0,35 0,159 0,09 0,711 -0,39 0,091 0,07 0,717

0,05 0,839 -0,04 0,863 -0,14 0,54 -0,41 0,102 -0,55 0,045 -0,27 0,33 -0,03 0,918 0,42 0,039

0,15 0 0,99 0 -0,06 0,749 0,11 0,611 -0,02 0,931 0,14 0,564 -0,8 0 0,03 0,869

0,59 0,011 0,72 0,002 0,19 0,411 0,65 0,011 -0,01 0,985 -0,05 0,864 -0,45 0,081 -0,18 0,392

0,42 0,113 0,55 0,044 -0,14 0,586 -0,12 0,682 -0,22 0,501 0,1 0,751 -0,12 0,697 0,03 0,907

2,17 0 1,51 0 1,35 0 1,3 0 1,91 0 1,69 0 2,24 0 1,45 0

0,082 0,227 0,034 0,212 0,09 0,036 0,124 0,072

213 213 213 213 213 213 213 213

0,09 0,018 0,02 0,622 0,04 0,337 -0,01 0,881 0,01 0,899 -0,02 0,696 0,02 0,626 0,04 0,3

2,13 0 2,31 0 1,4 0 1,71 0 1,78 0 1,95 0 2,12 0 1,36 0

0,027 0,001 0,004 0 0 0,001 0,001 0,005

207 207 207 207 207 207 207 207

0,1 0,008 0,04 0,365 0,04 0,341 -0,01 0,895 0,01 0,773 -0,01 0,82 0,03 0,534 0,02 0,533

0,04 0,882 0,64 0,043 0,11 0,719 0,57 0,093 0,11 0,766 -0,07 0,857 -0,74 0,033 0,11 0,682

0,38 0,043 0,53 0,008 -0,02 0,931 0,74 0,001 0,04 0,849 0,01 0,972 -0,42 0,053 -0,08 0,638

0,59 0,021 1,16 0 -0,02 0,94 0,11 0,708 -0,24 0,446 -0,03 0,932 -0,11 1 -0,08 0,742

0,01 0,954 0,91 0,001 -0,32 0,206 0,15 0,601 -0,55 0,077 -0,43 0,169 -0,4 0 -0,19 0,388

0,14 0,492 0,42 0,051 -0,17 0,431 -0,03 1 0,27 0,289 0,03 0,913 -0,42 0,075 0,07 0,685

-0,03 0,893 -0,05 0,822 -0,2 0,387 -0,43 0,091 -0,61 0,03 -0,26 0,357 -0,03 0,92 0,49 0,016

0,12 1 1,08 0 -0,06 0,771 0,13 0,552 -0,09 0,694 0,09 0,709 -0,76 0,001 0,04 0,803

0,61 0,008 0,83 0,001 0,13 0,565 0,68 0,009 0 0,989 -0,11 0,699 -0,45 0,085 -0,21 0,309

0,46 0,082 0,65 0,02 -0,17 0,533 -0,14 0,646 -0,28 0,393 0,06 0,847 -0,07 0,826 0,06 0,8

1,87 0 1,66 0 1,47 0 1,45 0 1,84 0 1,97 0 2,49 0 1,38 0

0,123 0,237 0,033 0,22 0,092 0,029 0,105 0,089

207 207 207 207 207 207 207 207

0,01 0,908 -0,07 0,507 0,06 0,528 0,03 0,773 0,19 0,099 -0,02 0,845 -0,09 0,438 0,03 0,712

2,39 0 2,4 0 1,47 0 1,64 0 1,69 0 1,92 0 2,21 0 1,45 0

0 0,002 0,002 0 0,013 0 0,003 0,001

206 206 206 206 206 206 206 206

0,01 0,911 -0,01 0,94 0,06 0,55 -0,04 0,738 0,13 0,262 -0,03 0,781 -0,09 0,429 0,04 0,632

-0,18 0,607 0,38 0,28 0,28 0,412 0,18 0,615 -0,01 0,978 -0,09 0,836 -1 0,01 -0,07 0,826

0,37 0,05 0,49 0,011 0,01 0,96 0,77 0 0,04 0,875 0,12 0,589 -0,44 0,04 -0,14 0,388

0,55 0,034 1,09 0 0,02 0,946 0,13 0,634 -0,18 0,55 0,03 0,934 -0,14 1 -0,11 0,646

-0,01 0,968 0,84 0,001 -0,28 0,259 0,17 0,525 -0,5 0,1 -0,38 0,215 -0,42 0 -0,22 0,323

0,13 0,543 0,33 0,123 -0,12 0,555 0,02 1 0,33 0,188 0,13 0,619 -0,41 0,084 0,06 0,766

-0,02 0,929 -0,09 0,707 -0,17 0,447 -0,41 0,093 -0,58 0,031 -0,19 0,476 -0,05 0,84 0,42 0,037

0,13 1 1,04 0 -0,06 0,773 0,06 0,778 -0,1 0,673 0,14 0,545 -0,76 0,001 0,09 0,625

0,54 0,017 0,73 0,002 0,13 0,557 0,65 0,009 0 0,992 -0,05 0,868 -0,47 0,066 -0,2 0,33

0,43 0,113 0,57 0,036 -0,12 0,655 -0,12 0,68 -0,2 0,535 0,11 0,732 -0,11 0,725 0,04 0,874

2,17 0 1,83 0 1,51 0 1,42 0 1,78 0 1,89 0 2,61 0 1,46 0

0,09 0,236 0,03 0,23 0,102 0,033 0,111 0,083

EVA (economic 

value added)

EPS (earnings per 

share) impact

RAROC (risk-

adjusted return on 

capital)

Pay-back period
Levelized cost per 

kWh

Intangible 

strategic value 

added

M6intM6levM6pay

NPV (net present 

value)

IRR (internal rate 

of return)

M6raroc

Selection of capital budgeting criteria
How important are the following capital budgeting criteria to the decision-making process for selecting among power projects?

M6epsM6evaM6irrM6npv

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Dependent variable (choice):

Non_choosers Number of observations

Non_choosers Controlling (Investment Hat)

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Bivariate RE experience

Non_choosers RE experience

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controlled RE experience

Non_choosers RE experience

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Base Model (Multivariate)

Non_choosers Confidence in Confidence in RE technology effectiveness

Non_choosers Confidence in policy effectiveness

Non_choosers Confidence in market efficiency

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Base Model+ Exp

Non_choosers Confidence in RE technology effectiveness

Non_choosers Confidence in policy effectiveness

Non_choosers Confidence in market efficiency

Non_choosers Renewable Experience 

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controlled Base Model

Non_choosers Confidence in RE technology effectiveness

Non_choosers Confidence in policy effectiveness

Non_choosers Confidence in market efficiency

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

EVA (economic 

value added)

EPS (earnings per 

share) impact

RAROC (risk-

adjusted return on 

capital)

Pay-back period
Levelized cost per 

kWh

Intangible 

strategic value 

added

M6intM6levM6pay

NPV (net present 

value)

IRR (internal rate 

of return)

M6raroc

Selection of capital budgeting criteria
How important are the following capital budgeting criteria to the decision-making process for selecting among power projects?

M6epsM6evaM6irrM6npv

205 205 205 205 205 205 205 205

0,11 0,716 0,61 0,051 0,18 0,533 0,59 0,076 0,18 0,624 -0,03 0,945 -0,73 0,03 0,1 0,704

0,38 0,042 0,45 0,018 0,03 0,887 0,75 0 0,07 0,769 0,06 0,784 -0,46 0,028 -0,12 0,471

0,55 0,034 1,09 0 0,02 0,95 0,13 0,638 -0,19 0,547 0,03 0,932 -0,13 0,644 -0,11 0,64

-0,01 0,969 0,84 0,001 -0,28 0,263 0,17 0,536 -0,49 0,106 -0,38 0,213 -0,42 0 -0,22 0,323

0,07 0,72 0,36 0,094 -0,1 0,62 -0,02 0,933 0,36 0,151 0,08 0,743 -0,41 0 0,07 0,72

-0,02 0,934 -0,09 0,706 -0,16 0,466 -0,41 0 -0,56 0,037 -0,2 0,466 -0,06 0,804 0,42 0,033

0,15 0,443 1 0 -0,05 0,776 0,11 0,595 -0,02 0,919 0,14 0,545 -0,79 0 0,03 0,864

0,55 0 0,73 0,002 0,14 0,539 0,64 0,01 0,01 0,971 -0,05 0,859 -0,48 0,06 -0,19 0,336

0,42 0,113 0,58 0,036 -0,13 0,623 -0,11 0,703 -0,22 0,484 0,12 0,717 -0,09 0,767 0,03 0,901

2,18 0 1,82 0 1,53 0 1,41 0 1,82 0 1,88 0 2,59 0 1,47 0

0,083 0,22 0,026 0,219 0,093 0,028 0,106 0,074

216 216 216 216 216 216 216 216

-0,03 0,733 0,22 0,012 -0,04 0,632 -0,19 0,045 -0,1 0,31 0,01 0,94 0,14 0,13 0,02 0,758

2,47 0 1,84 0 1,59 0 2,13 0 2,03 0 1,88 0 1,84 0 1,41 0

0,001 0,029 0,001 0,019 0,005 0 0,011 0

215 215 215 215 215 215 215 215

-0,03 0,72 0,1 0,255 -0,02 0,835 -0,1 0,281 -0,06 0,527 0 0,992 0,19 0,035 0 0,964

0,12 0,698 0,58 0,062 0,19 0,526 0,61 0,065 0,19 0,595 -0,03 0,945 -0,78 0,021 0,1 0,709

0,38 0,042 0,45 0,02 0,03 0,884 0,76 0 0,07 0,76 0,06 0,785 -0,47 0,025 -0,12 0,472

0,57 0,032 1,01 0 0,03 0,914 0,21 0,482 -0,14 0,658 0,03 0,936 -0,28 0,351 -0,11 0,643

0 0,999 0,81 0,002 -0,27 0,276 0,2 0,465 -0,47 0,124 -0,38 0,217 -0,48 0,087 -0,22 0,326

0,08 0,699 0,33 0,117 -0,1 0,635 0 0,992 0,37 0,138 0,08 0,746 -0,45 0,05 0,06 0,726

-0,01 0,96 -0,11 0,632 -0,16 0,481 -0,39 0,116 -0,55 0,044 -0,2 0,468 -0,11 0,661 0,42 0,035

0,16 0,411 0,96 0 -0,05 0,813 0,16 0,462 0,01 0,979 0,14 0,555 -0,88 0 0,03 0,874

0,59 0,011 0,75 0,002 0,18 0,433 0,72 0,005 0,07 0,81 -0,06 0,833 -0,49 0,055 -0,18 0,387

0,5 0,072 0,58 0,042 -0,08 0,775 -0,04 0,892 -0,13 0,69 0,01 0,985 -0,22 0,481 0,08 0,734

2,24 0 1,61 0 1,57 0 1,62 0 1,96 0 1,88 0 2,16 0 1,46 0

0,09 0,227 0,028 0,227 0,095 0,027 0,123 0,074

214 214 214 214 214 214 214 214

-0,02 0,768 0,11 0,081 0,06 0,332 -0,03 0,63 -0,04 0,554 0,06 0,359 0,11 0,117 0,01 0,784

0,11 0,008 0,03 0,544 0,05 0,211 -0,01 0,841 0,02 0,657 -0,04 0,439 0 0,956 0,03 0,423

0,03 0,779 -0,02 0,847 0,11 0,306 -0,03 0,823 0,15 0,259 0 0,979 0,01 0,926 0,08 0,404

2,13 0 1,97 0 1,17 0 1,79 0 1,79 0 1,82 0 1,88 0 1,3 0

0,037 0,023 0,017 0,002 0,013 0,008 0,014 0,007

195 195 195 195 195 195 195 195

-0,01 0,845 0,06 0,357 0,08 0,21 0,01 0,923 -0,01 0,9 0,08 0,309 0,1 0,161 0,01 0,811

0,1 0,011 0,03 0,455 0,04 0,312 -0,02 0,626 0,01 0,877 -0,04 0,419 0 0,935 0,02 0,5

0,03 0,763 0,02 0,878 0,11 0,319 -0,04 0,781 0,15 0,256 -0,02 0,866 0,01 0,936 0,09 0,338

-0,02 0,792 0,21 0,048 -0,09 0,329 -0,16 0,141 -0,13 0,25 -0,03 0,769 0,03 0,758 0 0,96

2,18 0 1,58 0 1,35 0 2,12 0 2,06 0 1,87 0 1,81 0 1,31 0

0,036 0,042 0,021 0,013 0,023 0,009 0,016 0,007

193 193 193 193 193 193 193 193

-0,02 0,767 0,07 0,268 0,08 0,162 0,06 0,353 -0,02 0,836 0,08 0,29 0,1 0,141 -0,01 0,872

0,12 0,002 0,04 0,278 0,04 0,268 -0,01 0,816 0,03 0,517 -0,03 0,524 0,01 0,886 0,02 0,566

0,03 0,811 0,01 0,941 0,13 0,234 -0,04 0,727 0,09 0,503 -0,01 0,934 0 0,992 0,08 0,417

-0,31 0,364 0,44 0,217 0,26 0,465 0,22 0,562 -0,12 0,772 -0,03 0,943 -0,89 0 -0,07 0,835

0,34 0,074 0,58 0,004 0,01 0,978 0,77 0 -0,01 0,968 0,09 0,707 -0,35 0 -0,13 0,466

0,6 0,02 1,14 0 -0,04 0,883 0,09 1 -0,23 0,458 -0,05 0,881 -0,14 0,646 -0,07 0,763

0,01 0,966 0,89 0,001 -0,34 0,18 0,14 0,616 -0,55 0,074 -0,44 0,158 -0,41 0,152 -0,19 0,394

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Dependent variable (choice):

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controled Base Model + Exp

Non_choosers Confidence in Confidence in RE technology effectiveness

Non_choosers Confidence in policy effectiveness

Non_choosers Confidence in market efficiency

Non_choosers Renewable Experience 

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Index Model

Non_choosers Belief index

Non_choosers Constant

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Non_choosers Controlled Index Model

Non_choosers Belief index

Non_choosers Fund_investor

Non_choosers IOU

Non_choosers IPP/Owner/Developer

Non_choosers Industry_analyst 

Non_choosers Lender  

Non_choosers POU 

Non_choosers Private_eq 

Non_choosers Public_eq

Non_choosers Society_analyst

Non_choosers Customers

Non_choosers Coefficient of Determination

Non_choosers Number of observations

Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

EVA (economic 

value added)

EPS (earnings per 

share) impact

RAROC (risk-

adjusted return on 

capital)

Pay-back period
Levelized cost per 

kWh

Intangible 

strategic value 

added

M6intM6levM6pay

NPV (net present 

value)

IRR (internal rate 

of return)

M6raroc

Selection of capital budgeting criteria
How important are the following capital budgeting criteria to the decision-making process for selecting among power projects?

M6epsM6evaM6irrM6npv

0,14 0 0,4 0,066 -0,17 0,421 0,01 0,971 0,28 0,269 0,09 0,745 -0,39 0,104 0,07 0,697

0,03 0,908 -0,02 0,948 -0,19 0,425 -0,43 0,093 -0,61 0,032 -0,33 0,253 0,02 0,936 0,49 0,02

0,11 0,57 1,08 0 -0,09 0,664 0,05 0,825 -0,17 0,487 0,08 0,744 -0,76 0,001 0,09 0,608

0,66 0,005 0,81 0,001 0,18 0,44 0,7 0,007 -0,01 0,963 -0,11 0,707 -0,43 0,112 -0,2 0,347

0,47 0,077 0,63 0,024 -0,17 0,536 -0,16 0,578 -0,26 0,43 0,04 0,902 -0,09 0,759 0,08 0,742

1,85 0 1,43 0 1,15 0 1,29 0 1,81 0 1,78 0 2,24 0 1,39 0

0,145 0,251 0,055 0,23 0,102 0,048 0,123 0,097

195 195 195 195 195 195 195 195

-0,01 0,85 0,05 0,414 0,1 0,106 0,09 0,185 0,01 0,93 0,09 0,237 0,08 0,273 -0,01 0,9

0,12 0,004 0,04 0,302 0,03 0,422 -0,03 0,523 0,02 0,711 -0,03 0,497 0,01 0,832 0,02 0,624

0,04 0,691 0,03 0,762 0,14 0,211 -0,03 0,782 0,1 0,441 -0,04 0,764 0,01 0,938 0,09 0,354

-0,03 0,724 0,07 0,489 -0,08 0,393 -0,12 0,27 -0,1 0,403 -0,04 0,766 0,12 0,279 -0,02 0,827

-0,29 0,408 0,42 0,253 0,31 0,379 0,31 0,427 -0,06 0,893 -0,01 0,986 -0,94 0,02 -0,05 0,866

0,35 0,072 0,56 0,006 0,03 0,89 0,8 0 0,02 0,949 0,11 0,659 -0,38 0,092 -0,12 0,478

0,62 0,02 1,09 0 0,02 0,934 0,17 0,553 -0,16 0,62 -0,03 0,939 -0,22 0,467 -0,05 0,821

0,02 1 0,87 0,001 -0,31 0,227 0,18 0,514 -0,51 0,098 -0,43 0,175 -0,46 0,119 -0,19 0,418

0,15 0,483 0,37 0,092 -0,15 0,497 0,05 0,845 0,31 0,231 0,11 0,692 -0,43 0,08 0,08 0,694

0,04 0,859 -0,04 0,87 -0,15 0,526 -0,38 0,144 -0,56 0,049 -0,31 0,284 -0,02 0,933 0,49 0,02

0,13 0,516 1,04 0 -0,04 0,844 0,11 0,616 -0,11 0,65 0,1 0,705 -0,83 0,001 0,1 0,577

0,7 0,003 0,83 0,001 0,25 0,293 0,81 0,002 0,07 0,808 -0,1 0,726 -0,45 0,104 -0,18 0,413

0,56 0,043 0,65 0,025 -0,09 0,751 -0,1 0,736 -0,14 0,681 -0,08 0,807 -0,2 0,525 0,16 0,534

1,92 0 1,32 0 1,3 0 1,49 0 1,98 0 1,83 0 2,04 0 1,42 0

0,152 0,255 0,062 0,242 0,107 0,05 0,128 0,098

193 193 193 193 193 193 193 193

0,09 0,163 0,06 0,394 0,11 0,082 -0,04 0,583 0,02 0,833 0,01 0,911 0,07 0,375 0,07 0,237

2,23 0 2,25 0 1,31 0 1,73 0 1,75 0 1,89 0 2,07 0 1,33 0

0,01 0,004 0,016 0,002 0 0 0,004 0,007

195 195 195 195 195 195 195 195

0,12 0,065 0,06 0,374 0,14 0,032 0,02 0,8 0,02 0,77 0,02 0,803 0,07 0,366 0,05 0,377

-0,08 0,811 0,47 0,177 0,29 0,396 0,17 0,649 -0,07 0,871 -0,13 0,756 -0,94 0,016 -0,02 0,95

0,41 0,033 0,57 0,004 0,02 0,937 0,73 0,001 0,02 0,92 0,04 0,852 -0,39 0,076 -0,1 0,562

0,59 0,023 1,15 0 -0,03 0,917 0,11 0,707 -0,24 0,443 -0,03 0,926 -0,11 1 -0,08 0,737

0,01 0,967 0,9 0,001 -0,35 0,168 0,14 0,61 -0,55 0,074 -0,44 0,157 -0,41 0 -0,2 0,374

0,15 0,472 0,39 0,074 -0,18 0,404 -0,02 1 0,31 0,222 0,06 0,826 -0,43 0,078 0,09 0,641

0,09 0,684 0,01 0,978 -0,17 0,46 -0,44 0,082 -0,58 0,037 -0,35 0,217 0,02 0,95 0,5 0,016

0,13 1 1,1 0 -0,08 0,699 0,06 0,783 -0,17 0,479 0,09 0,717 -0,75 0,001 0,09 0,629

0,7 0,003 0,82 0,001 0,2 0,4 0,69 0,008 0 0,996 -0,12 0,668 -0,43 0,106 -0,18 0,377

0,49 0,065 0,66 0,017 -0,14 0,597 -0,13 0,645 -0,27 0,4 0,07 0,842 -0,05 0,864 0,07 0,767

1,91 0 1,64 0 1,31 0 1,4 0 1,83 0 1,9 0 2,44 0 1,34 0

0,116 0,243 0,057 0,225 0,097 0,04 0,115 0,095

195 195 195 195 195 195 195 195

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Dependent variable (choice):

Chooser Bivariate Confidence in RE technology effectiveness

Chooser Confidence in Confidence in RE technology effectiveness

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled Confidence in RE technology effectiveness

Chooser Confidence in RE technology effectiveness

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Bivariate Political efficiency

Chooser Confidence in policy effectiveness

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled Political efficiency

Chooser Political efficiency 

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Bivariate Market_efficiency

Chooser Confidence in market efficiency

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled Market_efficiency

Chooser Confidence in market efficiency

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

EVA (economic 

value added)

EPS (earnings per 

share) impact

RAROC (risk-

adjusted return on 

capital)

Pay-back period
Levelized cost per 

kWh

Intangible 

strategic value 

added

M6intM6levM6pay

NPV (net present 

value)

IRR (internal rate 

of return)

M6raroc

Selection of capital budgeting criteria
How important are the following capital budgeting criteria to the decision-making process for selecting among power projects?

M6epsM6evaM6irrM6npv

-0,03 0,611 0,01 0,87 -0,13 0,075 -0,05 0,467 0,06 0,459 0,03 0,667 0,09 0,272 -0,08 0,314

2,66 0 2,39 0 1,85 0 1,78 0 1,56 0 1,76 0 1,89 0 1,83 0

0,002 0 0,024 0,004 0,004 0,001 0,009 0,008

135 135 135 135 135 135 135 135

-0,01 0,848 0,05 0,454 -0,11 0,151 0,02 0,814 0,09 0,299 -0,07 0,364 0,09 0,3 -0,06 0,425

0,21 0,539 0,59 0,113 0,77 0,042 0,51 0,177 0,61 0,168 -0,27 0,518 -0,11 0,794 0,35 0,343

0,28 0,291 0,5 0,081 0,34 0,241 1,06 0 0,5 0,14 0,01 0,965 0,47 0,157 -0,02 0,935

-0,02 0,948 0,34 0,333 -0,09 0,791 0,44 0,226 0,02 0,954 -0,49 0,212 0,18 0,659 -0,52 0,146

-0,06 0,881 0,33 0,395 -0,02 0,955 0,21 0,592 0,63 0,18 -0,75 0,089 0,07 0,872 -0,23 0,567

0,12 0,665 0,12 0,68 -0,02 0,959 0,72 0,019 0,45 0,212 0,16 0,643 0,03 0,925 -0,59 0,053

0,27 0,358 -0,53 0,095 -0,04 0,911 0,01 0,973 -0,12 0,76 0,34 0,34 0,96 0,01 0,64 0,046

0,08 1 0,61 0,021 0,02 0,938 0,65 0,016 0,34 0,272 0,21 0,476 0,05 0,863 -0,32 0,222

0,17 0,56 0,83 0,007 -0,02 0,959 1,08 0,001 0,34 0,339 -0,78 0,021 -0,09 0,803 -0,41 0,182

-0,14 0,617 -0,08 0,785 0,07 0,813 0,47 0,131 0,37 0,307 0,07 0,831 0,51 0,155 -0,5 0,104

2,49 0 1,92 0 1,7 0 0,94 0,008 1,13 0,006 2,14 0 1,7 0 1,98 0

0,042 0,246 0,094 0,207 0,067 0,183 0,14 0,211

134 134 134 134 134 134 134 134

-0,01 0,879 -0,06 0,373 -0,02 0,746 -0,01 0,877 -0,04 0,56 -0,12 0,07 0,01 0,829 0,07 0,275

2,58 0 2,57 0 1,55 0 1,66 0 1,86 0 2,23 0 2,14 0 1,42 0

0 0,006 0,001 0 0,003 0,026 0 0,009

129 129 129 129 129 129 129 129

-0,01 0,831 -0,03 0,654 -0,03 0,628 0,04 0,508 -0,03 0,668 -0,1 0,127 0,02 0,747 0,02 0,676

0,22 0,531 0,55 0,134 0,83 0,028 0,51 0,184 0,55 0,21 -0,24 0,557 -0,16 0,705 0,39 0,287

0,28 0,303 0,45 0,119 0,38 0,192 1,09 0 0,43 0,213 -0,02 0,941 0,44 0,192 0,03 0,911

-0,05 0,898 0,08 0,832 0,06 0,881 0,61 0,13 0,15 0,75 -0,72 0,098 0,21 0,652 -0,37 0,342

-0,05 0,903 0,29 0,458 0,06 0,87 0,2 0,614 0,55 0,233 -0,7 0,107 0 0,997 -0,18 0,651

0,09 0,765 0,03 0,928 -0,04 0,89 0,72 0,024 0,46 0,204 0,13 0,7 0,01 0,971 -0,61 0,048

0,25 0,414 -0,72 0,026 -0,14 0,658 0,01 0,964 -0,16 0,684 0,27 0,439 0,91 0,017 0,83 0,011

0,09 1 0,56 0,035 0,04 0,891 0,67 0,016 0,32 0,316 0,18 0,539 0,08 0,801 -0,27 0,308

0,12 0,684 0,72 0,017 0,07 0,814 1,03 0,001 0,03 0,931 -0,76 0,025 -0,05 0,88 -0,33 0,277

-0,15 0,613 -0,14 0,651 0,1 0,755 0,5 0,116 0,29 0,425 0,01 0,985 0,48 0,182 -0,44 0,153

2,49 0 2,21 0 1,44 0 0,85 0,01 1,55 0 2,25 0 1,92 0 1,69 0

0,039 0,272 0,093 0,195 0,064 0,196 0,118 0,239

127 127 127 127 127 127 127 127

0,1 0,401 0,07 0,621 0,18 0,201 0,03 0,837 0,1 0,509 -0,01 0,973 -0,23 0,161 0,22 0,129

2,52 0 2,4 0 1,42 0 1,62 0 1,7 0 1,88 0 2,25 0 1,55 0

0,005 0,002 0,013 0 0,003 0 0,015 0,018

132 132 132 132 132 132 132 132

0,13 0,346 0,09 0,514 0,15 0,281 -0,06 0,698 0,07 0,694 0,13 0,411 -0,17 0,308 0,31 0,033

0,19 0,593 0,53 0,154 0,79 0,035 0,52 0,17 0,54 0,226 -0,26 0,534 -0,12 0,783 0,3 0,411

0,29 0,283 0,46 0,103 0,4 0,162 1,05 0 0,45 0,187 0,05 0,867 0,43 0,198 0 0,998

-0,06 0,858 0,29 0,424 -0,1 0,776 0,45 0,214 -0,04 0,927 -0,51 0,207 0,2 0,627 -0,6 0,093

-0,04 0,91 0,29 0,456 0,07 0,857 0,2 0,614 0,56 0,233 -0,69 0,119 0 0,993 -0,17 0,66

0,05 0,852 0,01 0,965 0 0,993 0,79 0,012 0,46 0,213 0,22 0,517 0,13 0,716 -0,64 0,037

0,29 0,333 -0,56 0,076 0,04 0,908 0 0,994 -0,17 0,652 0,39 0,271 0,9 0,015 0,69 0,029

0,08 1 0,6 0,025 0,05 0,862 0,63 0,019 0,32 0,31 0,25 0,407 0,01 0,966 -0,29 0,266

0,1 0,722 0,8 0,009 -0,08 0,792 1,08 0 0,11 0,752 -0,7 0,039 -0,11 0,759 -0,34 0,255

-0,16 0,584 -0,13 0,678 0,1 0,734 0,47 0,127 0,31 0,388 0,09 0,793 0,49 0,171 -0,52 0,088

2,42 0 2,09 0 1,3 0 1,01 0 1,43 0 1,86 0 2,04 0 1,71 0

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Dependent variable (choice):

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Base Model

Chooser Confidence in Confidence in RE technology effectiveness

Chooser Confidence in policy effectiveness

Chooser Confidence in market efficiency

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlling (Investment Hat)

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Bivariate RE Experience 

Chooser RE experience

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled Experience

Chooser Renewable experience

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Base Model + Experience

Chooser Confidence in Confidence in RE technology effectiveness

Chooser Confidence in policy effectiveness

Chooser Confidence in market efficiency

Chooser Renewable Experience 

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled base model

Chooser Confidence in Confidence in RE technology effectiveness

Chooser Confidence in policy effectiveness

Chooser Confidence in market efficiency

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

EVA (economic 

value added)

EPS (earnings per 

share) impact

RAROC (risk-

adjusted return on 

capital)

Pay-back period
Levelized cost per 

kWh

Intangible 

strategic value 

added

M6intM6levM6pay

NPV (net present 

value)

IRR (internal rate 

of return)

M6raroc

Selection of capital budgeting criteria
How important are the following capital budgeting criteria to the decision-making process for selecting among power projects?

M6epsM6evaM6irrM6npv

0,048 0,254 0,098 0,213 0,067 0,175 0,133 0,234

130 130 130 130 130 130 130 130

-0,03 0,673 0,03 0,711 -0,1 0,169 -0,05 0,515 0,1 0,243 0,03 0,68 0,06 0,451 -0,11 0,154

0 0,943 -0,05 0,419 0 0,965 0 0,968 -0,05 0,495 -0,13 0,071 -0,01 0,914 0,1 0,133

0,09 0,473 0,04 0,791 0,15 0,279 0,1 0,501 0,15 0,351 -0,05 0,739 -0,23 0,164 0,27 0,085

2,59 0 2,45 0 1,72 0 1,74 0 1,54 0 2,19 0 2,1 0 1,59 0

0,006 0,007 0,028 0,008 0,019 0,028 0,023 0,056

124 124 124 124 124 124 124 124

0,22 0,519 0,56 0,131 0,83 0,027 0,5 0,181 0,56 0,207 -0,22 0,588 -0,17 0,698 0,39 0,293

0,29 0,27 0,47 0,098 0,4 0,161 1,05 0 0,45 0,183 0,06 0,853 0,42 0,203 0,01 0,967

-0,02 0,962 0,32 0,366 -0,05 0,894 0,43 0,23 -0,02 0,97 -0,46 0,242 0,14 0,728 -0,49 0,164

-0,04 0,903 0,29 0,457 0,07 0,866 0,2 0,612 0,56 0,233 -0,69 0,114 0 1 -0,18 0,649

0,13 0,649 0,1 0,728 0,02 0,937 0,71 0,019 0,41 0,247 0,18 0,583 0 1 -0,56 0,061

0,28 0,337 -0,57 0,072 0,03 0,924 0 1 -0,17 0,646 0,38 0,274 0,91 0,014 0,68 0,033

0,08 0,729 0,59 0,024 0,05 0,854 0,65 0,016 0,32 0,306 0,23 0,433 0,03 0,923 -0,31 0,243

0,18 1 0,76 0,009 0,1 0,724 1,06 0 0,24 0,484 -0,7 0,032 -0,19 0,581 -0,34 0,244

-0,14 0,63 -0,11 0,712 0,13 0,677 0,46 0,134 0,32 0,369 0,11 0,742 0,46 0,193 -0,47 0,123

2,44 0 2,11 0 1,33 0 1 0 1,44 0 1,89 0 2 0 1,78 0

0,041 0,242 0,078 0,206 0,058 0,177 0,133 0,207

134 134 134 134 134 134 134 134

-0,07 0,461 0,11 0,315 -0,08 0,46 -0,08 0,496 0,01 0,948 -0,11 0,373 -0,05 0,677 -0,13 0,241

2,75 0 2,18 0 1,69 0 1,83 0 1,73 0 2,13 0 2,3 0 1,95 0

0,004 0,008 0,004 0,004 0 0,006 0,001 0,01

133 133 133 133 133 133 133 133

-0,06 0,542 0,07 0,551 0 0,992 -0,08 0,48 0,12 0,376 -0,21 0,101 -0,01 0,953 -0,09 0,44

0,51 0,168 0,94 0,016 0,87 0,037 0,34 0,411 0,85 0,075 -0,25 0,568 -0,01 0,989 0,55 0,169

0,27 0,311 0,49 0,075 0,4 0,172 1,02 0,001 0,5 0,143 -0,03 0,932 0,42 0,212 -0,02 0,931

-0,01 0,973 0,31 0,358 -0,05 0,895 0,44 0,227 -0,03 0,951 -0,44 0,253 0,14 0,726 -0,48 0,17

-0,09 0,796 0,34 0,377 0,07 0,869 0,14 0,74 0,65 0,172 -0,85 0,055 -0,01 0,989 -0,25 0,537

0,12 0,684 0,16 0,587 0,08 0,793 0,72 0,025 0,6 0,106 0,12 0,728 0 0,994 -0,56 0,074

0,26 0,366 -0,54 0,076 0,03 0,925 -0,03 0,934 -0,13 0,724 0,32 0,364 0,91 0,015 0,65 0,042

0,09 0,719 0,59 0,02 0,05 0,856 0,65 0,016 0,32 0,307 0,23 0,421 0,03 0,923 -0,31 0,245

0,16 0,555 0,79 0,006 0,1 0,729 1,03 0,001 0,28 0,415 -0,77 0,018 -0,19 0,578 -0,37 0,209

-0,18 0,526 -0,06 0,83 0,13 0,689 0,4 0,208 0,41 0,272 -0,04 0,919 0,46 0,213 -0,53 0,092

2,62 0 1,93 0 1,33 0,001 1,23 0,003 1,11 0,019 2,47 0 2,02 0 2,03 0

0,063 0,273 0,073 0,215 0,08 0,198 0,131 0,223

131 131 131 131 131 131 131 131

-0,02 0,823 0,02 0,84 -0,11 0,132 -0,04 0,585 0,1 0,236 0,07 0,448 0,1 0,249 -0,11 0,186

0,02 0,698 -0,04 0,508 0 0,997 0 0,986 -0,03 0,627 -0,13 0,073 0 0,988 0,12 0,074

0,07 0,594 0,12 0,461 0,18 0,249 0,06 0,704 0,15 0,399 -0,14 0,428 -0,33 0,064 0,24 0,144

-0,07 0,544 0,14 0,273 -0,01 0,928 -0,1 0,445 -0,05 0,733 -0,1 0,464 -0,14 0,323 -0,13 0,296

2,68 0 2,11 0 1,77 0 1,97 0 1,62 0 2,37 0 2,34 0 1,86 0

0,01 0,015 0,036 0,013 0,02 0,038 0,041 0,073

122 122 122 122 122 122 122 122

-0,02 0,752 0,07 0,375 -0,1 0,205 0 0,991 0,1 0,264 -0,06 0,45 0,07 0,404 -0,1 0,199

0 0,977 -0,03 0,656 -0,01 0,915 0,05 0,428 -0,04 0,568 -0,1 0,146 0,01 0,885 0,06 0,339

0,13 0,376 0,04 0,797 0,1 0,514 0 0,975 0,07 0,678 0,06 0,728 -0,18 0,319 0,4 0,007

0,17 0,632 0,58 0,121 0,75 0,047 0,51 0,188 0,59 0,183 -0,29 0,481 -0,07 0,872 0,23 0,531

0,27 0,328 0,48 0,097 0,34 0,245 1,09 0 0,47 0,169 -0,06 0,841 0,48 0,159 -0,01 0,959

-0,08 0,839 0,1 0,79 0,01 0,989 0,61 0,132 0,18 0,704 -0,75 0,087 0,27 0,563 -0,48 0,216

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI



Appendix G. Inferential results

Sample Population

Regression results by model name, independent variable(s), 

constant, coefficient of determination & number of observations

Barradale 2006 survey question upon which variable is based:

Dependent variable criteria/method

Stata dep-var name:

Dependent variable (choice):

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled base model +  RE Experience

Chooser Confidence in Confidence in RE technology effectiveness

Chooser Confidence in policy effectiveness

Chooser Confidence in market efficiency

Chooser Renewable Experience 

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Controlled Index model

Chooser Belief index

Chooser Fund_investor

Chooser IOU

Chooser IPP/Owner/Developer

Chooser Industry_analyst 

Chooser Lender  

Chooser POU 

Chooser Private_eq 

Chooser Public_eq

Chooser Society_analyst

Chooser Customers

Chooser Coefficient of Determination

Chooser Number of observations

Chooser Index model

Chooser Belief index

Chooser Constant

Chooser Coefficient of Determination

Chooser Number of observations

Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value Coef, P-value

EVA (economic 

value added)

EPS (earnings per 

share) impact

RAROC (risk-

adjusted return on 

capital)

Pay-back period
Levelized cost per 

kWh

Intangible 

strategic value 

added

M6intM6levM6pay

NPV (net present 

value)

IRR (internal rate 

of return)

M6raroc

Selection of capital budgeting criteria
How important are the following capital budgeting criteria to the decision-making process for selecting among power projects?

M6epsM6evaM6irrM6npv

-0,06 0,873 0,34 0,384 -0,01 0,975 0,2 0,62 0,64 0,173 -0,75 0,091 0,06 0,898 -0,25 0,526

0 1 -0,03 0,93 -0,08 0,796 0,78 0,018 0,55 0,143 0,17 0,629 0,19 0,617 -0,76 0,014

0,26 0,41 -0,68 0,038 -0,18 0,587 0,02 0,958 -0,1 0,802 0,25 0,496 0,92 0,017 0,84 0,009

0,09 0,716 0,58 0,033 0,02 0,935 0,66 0,018 0,34 0,286 0,18 0,54 0,07 0,819 -0,25 0,337

0,01 0,983 0,85 0,009 -0,21 0,506 1,04 0,002 -0,05 0,897 -0,8 0,027 0,13 0,741 -0,41 0,191

-0,17 0,578 -0,11 0,721 0,06 0,858 0,51 0,112 0,32 0,384 -0,04 0,915 0,54 0,143 -0,52 0,087

2,49 0 1,97 0 1,67 0 0,82 0,048 1,24 0,009 2,46 0 1,75 0 1,8 0

0,048 0,287 0,121 0,201 0,096 0,197 0,125 0,298

123 123 123 123 123 123 123 123

0 0,953 0,07 0,316 -0,1 0,179 0 0,985 0,1 0,261 -0,04 0,669 0,11 0,231 -0,08 0,267

0,02 0,794 -0,02 0,698 -0,01 0,928 0,05 0,401 -0,03 0,651 -0,09 0,174 0,01 0,922 0,07 0,225

0,08 0,608 0,06 0,695 0,12 0,425 -0,03 0,849 0,08 0,673 -0,04 0,834 -0,25 0,173 0,34 0,025

-0,08 0,534 0,15 0,225 0,06 0,639 -0,12 0,386 0,05 0,765 -0,21 0,143 -0,08 0,593 -0,16 0,217

0,47 0,226 1,04 0,009 0,78 0,06 0,33 0,432 0,84 0,083 -0,3 0,511 0,12 0,795 0,32 0,419

0,27 0,334 0,55 0,052 0,36 0,229 1,05 0,001 0,5 0,15 -0,13 0,696 0,47 0,173 -0,06 0,845

-0,04 0,918 0,07 0,851 -0,02 0,966 0,65 0,118 0,17 0,718 -0,68 0,124 0,31 0,499 -0,42 0,274

-0,11 1 0,47 0,232 0,03 0,944 0,11 0,795 0,68 0,161 -0,89 0,05 0,02 0,962 -0,36 0,367

0,05 0,861 0,13 0,686 -0,03 0,938 0,72 0,033 0,65 0,088 0,05 0,89 0,09 0,812 -0,75 0,018

0,25 0,409 -0,64 0,041 -0,17 0,613 -0,01 0,987 -0,08 0,828 0,21 0,553 0,92 0,018 0,82 0,011

0,11 0,673 0,58 0,027 0,02 0,939 0,67 0,019 0,34 0,278 0,19 0,517 0,07 0,813 -0,24 0,363

0,01 0,961 0,93 0,004 -0,2 0,54 1 0,004 -0,02 0,958 -0,85 0,021 0,14 0,717 -0,44 0,161

-0,19 0,534 0 0,998 0,09 0,779 0,44 0,188 0,36 0,339 -0,15 0,672 0,51 0,177 -0,6 0,056

2,6 0 1,5 0,003 1,51 0,004 1,14 0,036 1,07 0,08 2,96 0 1,88 0,002 2,15 0

0,068 0,323 0,12 0,208 0,112 0,207 0,137 0,317

121 121 121 121 121 121 121 121

0,04 0,655 0,04 0,65 -0,06 0,5 0,03 0,68 0,05 0,577 -0,1 0,291 -0,01 0,903 0,16 0,05

0,22 0,538 0,55 0,134 0,84 0,024 0,5 0,191 0,55 0,207 -0,21 0,607 -0,17 0,703 0,37 0,312

0,3 0,27 0,48 0,093 0,39 0,17 1,06 0 0,46 0,166 0,03 0,916 0,42 0,211 0,05 0,85

-0,04 0,912 0,09 0,812 0,06 0,874 0,6 0,134 0,16 0,727 -0,7 0,111 0,2 0,664 -0,36 0,35

-0,03 0,927 0,3 0,441 0,05 0,896 0,21 0,6 0,57 0,216 -0,72 0,102 0 0,994 -0,13 0,736

0,05 0,87 -0,03 0,909 0,01 0,972 0,74 0,02 0,55 0,136 0,3 0,39 0,09 0,813 -0,64 0,038

0,27 0,386 -0,7 0,032 -0,15 0,63 0,01 0,967 -0,12 0,745 0,27 0,448 0,9 0,02 0,88 0,007

0,1 1 0,59 0,027 0,03 0,923 0,64 0,021 0,35 0,259 0,24 0,42 0,06 0,85 -0,26 0,322

0,06 0,831 0,81 0,009 -0,1 0,756 1,01 0,002 -0,1 0,785 -0,66 0,057 0 0,994 -0,24 0,431

-0,12 0,671 -0,1 0,746 0,11 0,719 0,47 0,131 0,34 0,339 0,08 0,82 0,46 0,203 -0,41 0,174

2,38 0 2,04 0 1,44 0 0,93 0,001 1,34 0 2,07 0 2,02 0 1,47 0

0,042 0,282 0,107 0,198 0,085 0,181 0,11 0,26

123 123 123 123 123 123 123 123

0,03 0,66 0,04 0,694 -0,03 0,687 0,04 0,628 0,08 0,418 -0,1 0,27 -0,06 0,555 0,13 0,134

2,48 0 2,33 0 1,52 0 1,54 0 1,6 0 2,07 0 2,3 0 1,41 0

0,002 0,001 0,001 0,002 0,005 0,01 0,003 0,018

124 124 124 124 124 124 124 124

P-value highlight color key: Green = 99% CI; Yellow = 95% CI; Orange = 90% CI; No color < 90% CI
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Appendix H. MPV analysis of the US fuel source portfolio 

To provide the reader with an example of the MPV analysis that suggests that the current and project 

US portfolio electricity supply portfolios are suboptimal, we have produced a four-asset MVP model 

using the currently available data. This is necessary due to the fact that much of the available models 

are based on non-current data and projections. Figure 29 demonstrates that the current (2012) and 

the EIA 2020 projected US portfolios are suboptimal, generating less return for more risk than an 

optimised portfolio including a significantly greater share of wind sourced energy.36  

 

Figure 29. Mean-variance Portfolio options for US Electrical Power Generation 

Source(s): Authors creation based on fuel source portfolio mixes, 2011, 2012, 2020: (EIA, 2014) (EIA, 2014) (EIA, 2014) (EIA, 2014) 

(EIA, 2014) (EIA, 2014) (EIA, 2014) (EIA, 2014) (EIA, 2014) (EIA, 2014) (EIA, 2014) (EIA, 2014); Uranium Prices: EIA 2013 Uranium 

Marketing Annual Report; Coal and Natural Gas Prices: EIA Monthly Energy Review 

 

                                                             

36 Note, this figure is entirely illustrative. The purpose of the figure is to illustrate the value of holding a diversified energy generation 
portfolio in light of spot market price volatility in coal, gas and uranium fuels. However, in reality the fuel-type assets considered do not 
satisfy the CAPM assumption of divisibility nor liquidity, and thus cannot be perfectly traded between as assumed by the model. 
Furthermore, the assets are subject to different economies of scale, which increase or decrease the returns at different scales, and thus the 
portfolios represented here inappropriately assumes no economies of scale. Finally, these assets are subject to dynamic and diminishing 
returns, as increasing the share of the portfolio in any given asset will increase the cost of the asset’s fuel through the law of supply and 
demand. This dynamic and diminishing return is true not only for fossil fuels but also renewables, with the most efficient wind and solar land 
being the scarce resource upon which the assets rely for returns. For a full discussion of both the limitations and value of simple MPV models 
of power generation portfolios, see Delarue et al. (2011). 
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