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Abstract 

All of us make more or less important decisions during our entire 
lives, in private and professional arenas. Some decisions have conse-
quences for an individual or organization in the short term, others 
have long lasting consequences. This thesis concerns studies of deci-
sion processes and structures involved indecision-making with medi-
um to long-term consequences for an organization or individual. Study 
I and II focus decision-making theory and judgments in procurement. 
Study III concerns real-life, individual career decision-making. Study 
I used a laboratory context for an investigation of willingness to pay 
(WP) for the creation of a procurement offer. Study II investigated 
organizational decision processes and structures of procurement of 
large projects in a nuclear power plant organization. Study III investi-
gated the decision process used to make a choice between two profes-
sional training programs leading to psychotherapist certification. 
Study I found, that participants used a multiplicative combination of 
probability and profit when judging WP for the creation of a bid. 
Scales of subjective probability had smaller ranges than objective 
probability. In this context, participants were more sensitive to varia-
tion in monetary value than to probability. In Study, II it was possible 
to describe the procurement process in a framework of information 
search and decision theory. A Multi Attribute Utility Theory-inspired 
model was used by the staff, in the evaluations of procurement alter-
natives. Both compensatory (e.g. negative aspects can be compensated 
by positive aspects) and non-compensatory (particular “pass” levels of 
attributes have to be exceeded for acceptance of a choice alternative) 
decision rules were used. In study III it was found that a development 
and extension of Differentiation and Consolidation theory described 
individual reasons pro and con alternatives before and after the choice 
of a professional training program. 

Keywords: Decision-making, decision-structure, decision-process, 
decision-theory, nuclear safety  
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1.0 Introduction 

Decision-making is, an activity that follows us through our lives. 
Some decisions have short impact on our daily life while other deci-
sions have long lasting consequences for our self and/or others. Deci-
sion-making take place in private life as well as in professional arenas. 
The studies in this thesis concern decision processes and structures 
involved in decision-making with medium to long-term consequences 
for the organization or individual. Thus, I do not consider minor, 
short-term decisions like what candy, or toothpaste to buy. Research 
of procurement has become a research area of great interest in Sweden 
since procurement is important in society, and not least, in public pro-
curement. The area of procurement involves judgments and decisions 
both for buying and offering organizations.  However, the field does 
not have a long research history. Also, it seems that it was investigated 
mostly in an exploratory manner. Therefore, parts of this thesis will 
focus on decision-making theory and judgment in procurement.  It 
will present both a laboratory experiment, and applied research. In 
Study I, it was tested, to what extent economic theory in the form of 
Expected Value (EV) applies to hypothetical judgments of procure-
ment problems. In Study II, procurement decisions in a company set-
ting were studied with the aid of its written routines and descriptions 
from interviews about how the staff used the routines. 

Another important area of decision-making, this time with the indi-
vidual in focus, is real-life individual career decision-making. In 
Study III, the decisions investigated were made by clinical psychology 
students choosing between psychotherapeutic training programs. The 
choice has very high relevance for the psychologists’ later work life 
and it was a decision that created a great deal of involvement from the 
psychology students. Differentiation and Consolidation theory (Diff 
Con) was empirically tested by letting the participants give their own 
reasons pro and con the decision alternatives with judgments of the 
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strength of each reason leading to a new theoretical development of 
the theory. Thus, the thesis includes three papers about judgment and 
decision processes and structures involved in important decisions with 
medium to long-term consequences for either an organization or an 
individual.  
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2.0 Purpose of and Brief Introduction to 
Research Problems Studied. 

To repeat, the aim of this thesis was to study decisions with medium 
to long-term consequences. Problem (1) To what extent does classical 
economic theory apply to procurement judgments? Problem (2) How 
can procurement routines in a nuclear power plant be described by a 
process oriented approach to decision-making and classical decision 
theory? Problem (3) How can a real life career decision be described 
by a process oriented decision theory? 
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3.0 Theories and research approaches 

Decision-making theory covers a large variety of perspectives on how 
decisions should be made (normative decision theory), how decisions 
are made in practice or in reality (descriptive decision theory) and 
ways to optimize decisions (prescriptive decision theory). Normative 
decision theory represents the ideal way to make decisions based on a 
theory of rational processing of all possible information. Descriptive 
decision theory represents “the realistic part” of decision theory and 
describes how people make decisions in different situations and cir-
cumstances. The normative and the descriptive decision theories are 
closely connected since there is a common research aim to compare 
the normative decision-making with the way decisions are made. A 
structural research approach, where only the parameters of the deci-
sion problems leading to the outcome of a decision are studied and not 
the cognitive process in itself, can be used to study decision-making 
(Abelson & Levi, 1985). In this thesis the discrepancy between a nor-
mative structural decision model, Expected Value (EV) and the de-
scription of participants’ choices under risk will be illustrated in Study 
I (See Table 1). Judgment and decision making under risk refers to a 
situation were probabilities, and for example, monetary outcomes are 
known (Edwards, 1962).  Another approach of studying decision-
making is descriptive. A process approach means that also the mental 
process of the “psychological path” leading to a decision is studied. 
This approach will be illustrated in Study III in this thesis by an em-
pirical test of a process oriented decision theoretical framework (See 
Table 1). Study II in this thesis studies routines for and actual judg-
ment behavior and decision processes in a nuclear industry for the 
staff to find the best and winning contractor (See Table 1). 
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3.1 Structural Approaches 
The classification “structural approach” applies to a theory that relates 
central information available about alternatives of a decision to the 
outcome of the decision. The mental processes in reaching the deci-
sion or the process after the decision has been created are not relevant 
in this approach (Abelson & Levi, 1985). As mentioned before, Study I 
of this thesis is an example of a study using a structural approach (See 
Table 1).  

3.2 Normative Theories 
In Expected Value Theory (EV) a decision problem can be treated as a 
gambling situation with each decision as a potential bet with the pos-
sibility of gains and losses (Beach & Connolly, 2005). Primary princi-
ples of the theory are multiplication of the value (v) of a specific out-
come by the probability  (p) of the outcome and summing the products 
of outcomes (pivi), (i=1,2,3…n). EV applies to objective probabilities 
and e.g. monetary values and is used when participants calculate 
known profits and probabilities to compute the best possible (in this 
case) expected monetary value (See Table 2). Early theories (Bernoul-
li, 1738/1954) and later  (von Neumann & Morgenstern, 1947) postu-
lated that utility was not a linear function of monetary value. At pre-
sent, the EV theory is used only in comparisons with real human be-
havior as a rational norm (Edwards, 1954; Jøsang & Presti, 2004; We-
ber, 2010). This is also the approach chosen in Study I of the present 
dissertation (See Table 1). 

Expected Utility (EU) Theory. The theory was invented as a result of 
the criticism of EV and adds other dimensions to the situation (Ber-
noulli, 1738/1954; Von Neumann & Morgenstern, 1947).  Von Neu-
mann and Morgenstern independently developed the primary axioms 
for Expected Utility theory. A core theme in the reasoning is that a 
game or a decision situation is not evaluated from the perspective of 
money gains to win or lose but in the perspective of which conse-
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quence the result has in the level of wealth of a person and with at 
diminishing marginal utility with increasing monetary value. In Table 
2, EU, that would mean that the subject knows and correctly uses the 
given probabilities but makes subjective judgments of the value of 
profits (Edwards, 1954).  

Empirical, behavioral findings did not fit the EU theory very well 
(e.g., Allais, 1953; Mosteller & Nogee, 1951; Strotz, 1953). The theo-
ry had not used the individual’s own subjective representations of giv-
en probabilities but instead assumed that the decision maker fully 
could understand a given probability as such and that she or he was 
also was able to compute EU in the judgmental part of the decision 
process (See Table 1).  

Subjective Expected Utility (SEU). A further development of EU-
theory was SEU (Edwards, 1954).  SEU merged from EU with its 
framework of von Neumann and Morgenstern axioms of utility maxi-
mization and a set of experiments by Ramsey (1931) on subjective 
probabilities.  Ramsey (1931) raised the problems with objective 
probabilities and found evidence for systematically deviating subjec-
tive probabilities. It was hard to ignore the gap between the physical 
environment in which the judgments and the decisions were presented 
and the decision makers’ individual, subjective perceptions of the en-
vironment. These findings apply to infinite numbers of situations 
where a human being makes judgments and choices. When this dis-
tinction was pointed out, it was clear that predictions could not be 
made directly from an objectively described environment using, for 
example, probabilities. The perceptions and cognitive processing of 
information and the limitations of human perception and cognitive 
capacity to “map and calculate” the environment needs an understand-
ing of human perceptual and cognitive processing (Simon, 1957).  
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Table 1. The thesis categorizations of the studies, normative and de-
scriptive theory and structural and process research approaches. 

 
                                             Normative                         Descriptive 

 
Structure         Study I,        Study I &II 

EV, EU, SEU   SEU, MAUT, 
     IIT 

MAUT, Decision Aids1  PT 

Process         Decision Aids1     Study, II & III, 

PT, Diff Con 

1 Decision Aids are not treated in this thesis. 

Work by de Finetti (1937/1964) also contributed to the introduction of 
subjective probabilities into decision theory. Savage (1954) completed 
a theoretical synthesis with the SEU framework, applying mainly to 
decisions involving uncertainty, i.e. decisions where the decision 
maker has to make estimations of the probabilities of events. It inte-
grated subjective probabilities and subjective utility to characterize 
choice behavior of humans within the primary assumption of utility 
maximization. In SEU, the Expected Utility (U) replaces the value (V) 
in the formula for EV. The probability in the formula of EV is re-
placed by the individuals’ subjective assumptions concerning the 
probability of an outcome (See Table 2). When the probability of the 
outcome is known, (See Table 2) it has historically been named as 
decisions involving risk (Edwards, 1962). Study I of this thesis is an 
example of judgment and decision under risk. In Study II of this thesis 
there are examples of the staff having to estimate probabilities (and 
consequences) in a self-created MAUT-decision instrument. This is an 
example of decision under uncertainty and will be described later in 
the text. 
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Table 2. Three Variations of the Expected Value Model (modified 
from Edwards, 1955). 

   Profit            Probability 
       

 
                                                          objective                     subjective 

objective        EV        

subjective        EU       SEU 

 

The SEU-model has met criticism, for example, for neglecting the 
cognitive aspects of decision making under risk (Kogan & Wallach, 
1968). 
 
Multi Attribute Utility Theory (MAUT) covers the rational evaluation 
and choice between alternatives in a multi-attribute decision task and 
is often used as a tool for improvements of human decision-making 
(decision aids). A decision problems attribute can be divided into sub 
attributes, processed in the same way as SEU (von Winterfeldt & Ed-
wards, 1986). One example that often involves multi-attribute deci-
sion-making is the buying of a car. Purchase price span is often one 
characteristic that creates a frame for the decision, but inside that 
frame a lot of other attributes might be of concern, such as, running 
costs, color, performance, size, safety, comfort, design and others. The 
MAUT has been applied in various fields.  

As an empirical illustration, Hämäläinen, Lindstedt and Sinko (2000) 
showed that a MAUT-analysis is useful in nuclear emergency man-
agement. The use of a neutral facilitator, in this case one of the re-
searchers, and a value-focused approach was seen as useful when right 
after the accident selecting a strategy for protecting of the population 
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after a simulated nuclear accident. The neutral facilitator was seen to 
be beneficial to keep the discussion focused and take the right steps in 
the right order to reach a well-founded decision in the limited time. 
Also, a lot of staff was not familiar with the foundations of decision 
theory, which is where a neutral facilitator could be of help. The neu-
tral facilitator could help the nuclear experts to avoid pit-falls such as 
groupthink and biases coming from expertize in nuclear. The MAUT-
risk analysis ensured that the decision makers considered all aspects of 
a decision problem and that their values and preferences were made 
explicit. The prioritizations and the structuring during the decision 
analysis is, according to the authors, often the phase where there are 
the most gains in using decision-analysis approach.  Also, the situation 
of decision-making in a group setting of experts from different areas 
coming together to form decisions was regarded to benefit from using 
a MAUT- risk analysis approach. The structured approach would give 
the participants a common framework enhancing communication be-
tween the parties. The attributes should be determined in advance 
since the process of finding them is time consuming. (Hämäläinen, 
Lindstedt & Sinko, 2000). Kainuma and Tawara (2005) proposed 
MAUT for assessing supply chains (in general) extended by integrat-
ing environmental factors.  They considered this approach to be one of 
“the lean and green supply chain” methods. The method enabled the 
evaluation of a supply chain performance from both a managerial 
viewpoint and an environmental viewpoint.  MAUT was used as a tool 
when an expert panel identified 24 factors representative of Nursing 
Practice Models (Brennan & Anthony, 2000). The 24 factors were 
identified in order to produce quantitative measurement techniques to 
provide a useful evaluation of nursing practice. The aim of the quanti-
tative measurement techniques was to complement the existing meas-
urement of Nursing Practice Models, which were costly, and non-
reproducible, global judgments made by experts. As decision research 
as a field has evolved and widened, research inspired by the theories 
above have blossomed. They are all classified as structural theories by 
Abelson & Levi (1985). 

Prospect Theory (PT) is a decision theory with elements of cognitive 
processes. It postulates an early phase were the decision problem is 
edited and a later phase of evaluation. The first phase enables a first 
fast analysis of possible prospects (alternatives). In the evaluation 
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phase, the prospects are compared, and the prospect with the highest 
value is chosen. The parameter w is the function of weight and v is the 
value function. PT relates variables to probability and value (utility). 
A decision situation is judged relative to the decision maker’s personal 
value reference point. The reference point can be affected by, e.g., 
framing factors that can result in different decisions for the same deci-
sion problem (Kahneman & Tversky, 1979). Thus, the value function 
depends on the change in assets. It is connected to the reference point 
in such a way that people adapt to changes in for example wealth and 
form new points of reference. A wealth level will therefore, for one 
person be seen as richness and another as poverty.  The value function 
also depends on the level of wealth as in EU and SEU. The value 
function is quite stable in relation to the reference point, which means 
that people with quite different amounts of actual wealth consider a 
gain on the value axis about equally attractive. The same applies to 
losses. For most choice problems it seems that the reference point is 
the status quo of current assets. However, there are circumstances 
where gains or losses are considered in the light of an expectation or 
aspiration level. Kahneman and Tversky (1979) give the example of 
an unexpected taxation on the pay cheque, which is considered as a 
loss and not as a reduced gain. Thus, the point of reference is im-
portant for how a decision maker judges gains and losses as expressed 
in e.g. monetary value.  
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As seen in Figure 1, the value function is steeper for losses than gains, 
which means a general loss aversion, the same monetary loss means 
more negative utility than a corresponding gain positive utility.  
 
 

    Value 

 

 
 
 
   Losses                                                                                      Gains                    
 
 
 
 
 

 

 

 

 

Figure 1. Example of value function according to PT. 

 

Then there is the weight function (w) for probabilities. One of the cen-
tral characteristics of the estimated weight function is that, for small 
probabilities, (objective probabilities close to zero) it is over weighted, 
w (p) >p and, for large probabilities, (objective probabilities close to 
one) it is under weighted w (p) < p. A primary assumption is that w 
(0)=0 and w (1)=1. Very close to 0.00, the probability is evaluated as 
0, and the over weight changes to under evaluation. The same occurs 
for probability judgments close to 1.00 where these values are approx-
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imated by 1. These approximations can be created either in the editing 
or evaluation phases. The introduction of the cumulative prospect the-
ory (CPT) (Tversky & Kahneman, 1992) developed further the origi-
nal PT, but this theoretical development is of minor importance in this 
dissertation. 

3.3 Descriptive Theories 
In modern decision research, (from the 1960s and on) there has been a 
great concern with and a lot of results reporting that decision makers 
are not perfectly rational or calculating correctly when they make their 
decisions. Instead, deviations from rationality have often been found 
in studies testing normative decision-making by, for example, Pro-
spect Theory (Kahneman & Tversky, 1979; Slovic, Fischhoff & Lich-
tenstein, 1977). This development resulted in structural decision mod-
els used in studies of how people actually make decisions and inter-
pretations of discrepancies between predictions based on normative 
theories and real decision/judgmental behaviors (Gilovich, Griffin & 
Kahneman, 2008).  

One theory that has, among others, focused on decision-making from 
a descriptive point of view is Information Integration Theory (IIT). 
IIT was developed and generalized in the 60’is. It is an inductive theo-
ry (Anderson, 1981), compared, for example, to the deductive, axio-
matic approach of EU. IIT, (Anderson & Shanteau, 1970) meets many 
of the criticisms made of SEU, such as; the criticism of neglecting 
cognitive aspects of decision making and risk taking (Kogan & Wal-
lach, 1967). Already in 1961, the problem of measuring and disentan-
gling the subjective value and subjective probability functions when 
experimenting on SEU was discussed (Edwards, 1961). 

The primary concept of IIT is integration: (1) How do people inte-
grate or synthesize information about multiple stimuli (in this case 
monetary values and probabilities) to produce their responses (See 
Figure 2). (2) How can a given response be decomposed into its com-
ponents, valuation; the processing that translates physical stimuli, 
(e.g., the cognitive representation of 90 % probability) to correspond-
ing psychological value, cognitive algebra. There seems to be a com-
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mon tendency for people to average, subtract or multiply when inte-
grating information. Functional measurement is the conceptual foun-
dation and practical techniques for deriving psychological mental val-
ues from the information presented to a person, often and in the pre-
sent dissertation, numerical stimulus.  

 
S1        s1 

 
 
S2         s2         r        R 

 
 
S3        s3  

 

Valuation function Integration function Response function 

Figure 2. S (physical stimuli) influences the participant and they are 
processed by the valuation function into s (psychological values), 
which are integrated to r (implicit response), which is externalized to 
the explicit response R. 

IIT has used the method of functional measurement in order to ana-
lyze information integration (II). During the development of the theo-
ry, a number of generalized models for IIT were found. They are add-
ing-type models, multiplying models and averaging models. To test 
the strategy with which participants integrate information the stimuli 
should be manipulated in a factorial design, which is the design, used 
in Study I of this thesis. If an additive model is used for Information 
Integration, the response data will exhibit parallelism when judgments 
in each row are plotted separately against the column values in the x-
axis. If a multiplying model is used, the response data will exhibit a 
fan-pattern. Crossovers in plots with response data, for example, part-
ly parallel plot-curves but with crossovers in the plotted data suggest 
averaging models (Anderson, 1981).  
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In an experiment (Anderson & Shanteau, 1970), stimuli with objective 
probabilities in the form of the roll of a dice with a chance of winning 
of 1/6, 2/6, 3/6, 4/6 and 5/6 and the monetary value of 5, 10, 25 and 50 
cents were used. This corresponds to Study I of this thesis, in which 
there were hypothetical alternatives with objective probabilities and 
monetary values. Study I of this thesis differs from Anderson and 
Shanteus (1970) study in that it had hypothetical scenario vignettes 
consisting procurement decisions instead of a hypothetical gambling 
problem. In Study I, probability was presented as percentages of the 
chance to obtain procurement offering instead of the chance by a dice. 
The monetary values of hypothetical gain used in Study I were large, 
from 100 000 to 2 000 000 SEK, whereas the hypothetical monetary 
values to win were quite small in the study by Anderson and Shanteau 
(1970). The results of Andersons and Shanteus study (1970) showed a 
linear fan pattern that supported a multiplicative model and the objec-
tive and subjective probabilities were nonlinearly related.  The theo-
retical foundation of these findings was inductive and, therefore, the 
subjective values and probabilities found were called SEV at the time 
(subjective expected probabilities and values) instead of SEU, since 
the foundations of EU was not a starting point for IIT approach at that 
time. The results were verified by Shanteau (1974). 

IIT gives a theoretical foundation also for treating multi attribute 
models (Anderson, 1981, 1982, 2007, 2013; Anderson & Zalinski, 
1988; Zalinski & Anderson, 1989), but this capacity will not be used 
in this thesis. Study I used functional measurement in its study of how 
objective probabilities and monetary outcome values are used in 
judgments of procurement offers.  

3.3 Process Theories 
Already in 1951, Lewin stated assumptions concerning the connection 
between pre-decision and post-decision representations of decision 
alternatives. Festinger developed the assumptions further into his 
Theory of Dissonance. The central concern, in the Theory of Disso-
nance,  (Festinger, 1957, 1964) is to point out the process following a 
decision. Post decision conflicts (dissonance) lead to cognitive pro-
cessing in order to minimize the tension (negative feeling caused by 
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dissonance) by a spreading of alternatives to favor the attractiveness 
of the chosen alternative and to disfavor the attractiveness of the non-
chosen alternative (Festinger, 1957; 1964). When the spreading of the 
alternatives occurs the negative feeling of the decision will be re-
duced. The Theory of Cognitive Dissonance was developed into con-
flict, choice and commitment theory by Janis and Mann (1977). The 
central issue for the development was to show that the restructuring of 
the decision problem and biases in the information search start already 
in the pre-decision phase. The post-decision conflict will remain only 
if the restructuring in the pre-decision phase was not completely suc-
cessful. Sanfey, Rilling, Aronson, Nystrom and Cohen (2003) found 
that distress or conflict early in the decision-making process may be 
comforted by increased activity in particular brain regions. The brain 
regions can both ease a shift toward decision-consistent attitudes, and 
regulate the activity in other brain regions responsible for experiences 
of arousal, affective distress or discomfort (Sanfey et. al. 2003). Fo-
cusing on brain activity during pre- and post-decision stimulus ratings, 
it was found that brain activity in particular areas of the brain during 
initial ratings, predicted subsequent selection of items. Change in ac-
tivity, in the same brain area, during ratings following decision-
making was highly correlated with attitude change (Sharot, De Marti-
no, Dolan, 2009). Berkman and Liberman (2011) studied attitude 
change and difficult, self related decisions. Participants “rationalized” 
by scoring  “they never wanted” the rejected alternative. Using Func-
tional Magnetic Resonance Imaging, fMRI (a technique that can give 
a picture of the working brain), it was possible to track how the deci-
sion-related attitude change happened. It was found that the decision-
related attitude change was an immediate byproduct of conflict-
resolution processes during the decision-making.  This was consistent 
with the suggestion of dissonance reduction as a consequence of brain 
down-regulation of distress or arousal responses, through selection of 
more decision-consistent interpretations of stimuli. Decision-making 
may involve a fast spreading of processes aimed at solving discomfort 
or distress generated early in the decision-making process. The pa-
rameters of negative and positive feelings concerning the decision 
over the entire decision process (pre- and post-decision) were investi-
gated in Study III in this thesis. 
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Study III, investigated both the pre-decision and the post-decision 
phases and the restructuring in both phases. Dominance structuring 
theory aims to describe how decisions are formed (Montgomery, 
1983). All decision processes are assumed to aim at the goal of find-
ing one dominant alternative and, therefore, the rule of dominance was 
in authority of all other decision rules. When an alternative had 
reached dominance, the theory proposes that no more structuring will 
occur. The pre-decision phase is in focus in this theory, and split into 
the following phases: (1) pre-editing (2) finding a promising alterna-
tive (3) testing of dominance (4) structuring of dominance (Montgom-
ery, 1983). Dominance was not studied specifically in this thesis. 
Payne, Bettman, Coupey and Johnson (1992) and others have later 
found empirical evidence of value restructuring mostly in the pre-
decision process.  

Differentiation and Consolidation theory, (Svenson, 1992, 1996, 2003, 
2006) describes decision-making as an ongoing process in which one 
alternative is gradually differentiated from competing alternatives. 
When a decision problem is encountered a preliminary decision alter-
native is selected (cf. dominance theory). To support the preliminary 
choice in subsequent decision processes there are different decision 
rules applied in an adaptive way to make a decision possible. Restruc-
turing of facts and evaluations to support the preliminary choice may 
also occur. The preliminary choice will be the final decision if the first 
differentiation process is successful. If the process is not successful, 
another preliminary choice will be selected, and there will be a new 
differentiation loop. Facts and evaluations of facts, the attractiveness 
of the facts, are treated in the decision process in a way so that struc-
turing and restructuring of both facts and evaluations of facts may 
occur in the process of reaching a decision that is coherent with the 
chosen alternative as the best and of the non-chosen alternative as a 
safely rejected alternative. This coherence is called a between alterna-
tive coherence with a decision (Holyoak & Simon, 1999; Simon, 
Pham, Le & Holyoak, 2001; Glöckner & Betsch, 2008). The present 
thesis tests parts of the Diff Con theory in a real-life career decision 
context and with some methodological and theoretical additions to the 
original theory and its methods. 
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Diff Con describes that value/attractiveness evaluations are restruc-
tured both before and after a decision in a manner that the chosen al-
ternative is upgraded in attractiveness and/or the non- chosen alterna-
tive downgraded in order to complete a decision and later to further 
support a decision made. Within alternative coherence can also appear 
in the phases of pre-decision differentiation and post-decision consoli-
dation.  This means, that an alternative that is a preliminary choice, is 
gradually restructured during the decision process to create a stronger 
correlation between its decision supporting attributes at the end than at 
the start of the decision process.  A non-chosen alternative is restruc-
tured to achieve greater within coherence as a rejected alternative 
(Bond, Carlson, Meloy, Russo & Tanner, 2007). The within alterna-
tive coherence both for the chosen alternative and the non-chosen al-
ternative in the pre-decision and the post-decision phases was investi-
gated in Study III of this thesis. 

Seemingly natural ways of thinking about decisions are in terms of 
reasons pro and con the different alternatives (Shafir, Simonson & 
Tversky, 1993). This approach was used in Study III using reasons, 
unlike the traditional way of treating attributes when analyzing deci-
sions. The smallest unit traditionally analyzed, the attractiveness of an 
aspect (of an attribute), was in this study replaced by the strength of a 
reason.   Different reasons can be used for different alternatives rather 
than having all alternatives characterized by the same set of attributes 
as in most traditional decision studies. 

The studies in this thesis concern decision processes and structures 
involved in decision-making with medium to long-term consequences 
for the organization or the individual. As mentioned earlier, part of the 
thesis will focus on some questions arising in the area of procurement 
and will report on a controlled empirical laboratory experiment as well 
as an applied study of information and decision processes in nuclear 
industry with focus on decision-making and judgment in procurement.  
With individual and real-life decision-making in focus, another part of 
this thesis will focus the choice processes between therapeutic profes-
sional training program for psychology students at the advanced uni-
versity level; a choice that has high impact on their future working 
life. Here, Diff Con theory was tested empirically. Some extensions of 
the theory were tested by the use of reasons and letting the participants 
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give their own reasons pro and con the decisions alternatives and give 
strength ratings for all reasons at each session created new theoretical 
development. In all, the thesis includes three papers about judgment 
and decision processes and structures involved in important decisions 
for either an organization or an individual, with the aim to study the 
problems identified in the purpose section. 
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4.0 Method 

4.1 Research problems 
In line with the first research problem of the thesis, Study I was con-
ducted, in a laboratory setting, with procurement offers described by 
vignette-scenarios. It investigated how the structure of procurement 
decisions in the perspective of the tenderer affected judgments of pro-
curement offers. To specify, the study focused on the maximally ac-
cepted costs for creating an offer and given information about the size 
of the company, the probability of winning the offer, and the possible 
profit of a successful offer. The main problem formulations of the 
investigation were (i) Bidders deviate from classical economic theory 
as expressed by the Expected Value Theory. (ii) Judgments from larg-
er companies accept greater maximum cost offerings compared to 
smaller companies. (iii) In addition, the study investigated how proba-
bilities of winning the offer and potential profits will be integrated 
when maximum bidding cost judgments are given.  

Study II described and analyzed parts of the decision processes in the 
organizational procurement routines carried out by the staff of a nu-
clear power facility. A process perspective on decision-making was 
applied here. The purpose was descriptive and prescriptive (what im-
provements were needed). 

In Study III, concerned with career decisions, the predictions were (i) 
Differentiation and consolidation processes would change and/or dis-
tort the reasons pro and con the alternatives before and after the final 
decision, (ii) The changes/distortions would be in a direction so that 
the difference between the strength of the reasons for the chosen and 
against the non chosen alternative would be greater later in the pre-
decision and the post-decision processes and thereby create between 
alternative coherence. (iii) Differentiation and consolidation processes 
would also gradually create within alternative coherence during the 
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decision process. That is, different measures speaking for or against an 
alternative will converge over time so that the correlations between 
different measures will increase, (iv) that overall positive feeling asso-
ciated with the decision should increase and negative feeling would 
decrease with increasing differentiation.  

4.2 Data collections 
The studies were based on 3 different data collections obtained in dif-
ferent ways: Judgmental responses to Scenario vignettes in booklets 
(Study I), interviews, industry and regulatory documents (Study II) 
and questionnaires asking for judgments and decisions about the par-
ticipants personal real-life choices (Study III).  

4.3 Samples of Participants 
Study I was conducted with a sample of students taking courses in 
psychology and coming from different undergraduate behavioral stud-
ies who volunteered to participate in an experiment in economic psy-
chology. Most students had earlier work life experience making them 
especially interested to take part in the experiment.  Study II was con-
ducted with project engineers and procurement staff at a nuclear pow-
er facility suggested by the management and accepted by the investi-
gation team.  Study III asked all psychology students to participate in 
the study, at a specific phase in their education where they were about 
to make a decision leading to a real career-choice.  

4.4 Measures 
In Study I, variables for analyzing procurement decisions in the per-
spective of the tenderer were: (a) judgments of procurement offer as 
the maximally accepted costs for the creating of an offer. (b) willing-
ness to pay (WP)) and the possible profit if the offer was successful.  
The independent parameters were probabilities at four different levels, 
profit at five different levels and company size (yearly turnover) at 
two different levels.  
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In Study II, a semi-structured checklist was used in the interviews. 
The interview first of all delimited the area to large projects of pro-
curement managed in the industry and relevant for nuclear safety. 
Both procurement of material and service were included, and with 
special specifications concerning nuclear safety. The procurement 
projects considered should also cover contracted personnel. 

The questions, based on previous theory and empirical and practical 
knowledge covered:  (A) Requirement specifications/where in the 
process safety aspects were included/communication of the specifica-
tions. (B) Compensatory procurement (the offering part might offer on 
parts of the project or the entire project or both). (C) Numbers of of-
fers/ screening, early candidates. (D) Criteria/ Judgment of different 
risks, economical, quality and safety. (E) Possible trade offs between 
cost, quality and safety of delivery and nuclear safety in relation to D. 
Type of measurements of the parameters (D), quantitative, qualitative 
or a mix. (F) Feedback/bonus on earlier suppliers. (G) Judgment of 
safety culture. (H) Collection and organization of information from 
earlier experience of suppliers. (I) A bad and a good procurement 
case. (J) Management system for own management, control and as-
sessment and development of procurement. (K) Safety goals and guid-
ing principles for safety management and development. (L) Strengths 
and weaknesses of the steering documents of procurement. (M) Early 
candidate changes. (N) Insights to teach other procurers. 

In study III judgment parameters collected were: Positive feeling for 
decision, negative feeling for decision, overall attractiveness for each 
choice alternative, degree of certainty of each attractiveness rating. 
Furthermore, participants’ listed reasons pro each alternatives with 
corresponding strength ratings, participants’ reasons con each alterna-
tive with strength ratings.  
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4.5 Analysis of Material and Data 
For the analysis of material in this thesis, a number of approaches 
were used and therefore the studies will be treated one at a time.  

 
Study I 

Mean difference in WP between the small and the large company was 
analyzed in a t-test. WP was analyzed as a function of probability and 
profit in a search for a multiplicative linear fan, or other, structure of 
subjective probability and profit (Anderson, 1981, 1982, 1996, 2008; 
Rundall, Weiss, 1998; Weiss, 2006).  A value/attractiveness and a 
subjective probability scale were estimated. Lastly, WP in relation to 
EV (at the different levels of probability) was analyzed.  

 
Study II 

The investigators wrote down the interviews and used both the written 
instructions for the procurement process and a digitalized decision aid 
used in the plant to structure the analysis. Together with the inter-
views, the written instructions and the digitalized decision aid were 
used to form a flow chart where essential parts of the procurement 
process were described (See Study II, Figure 1). There where also a 
part which described a bad and a good procurement case study. The 
investigators followed up and concentrated the results from the flow 
chart and the cases by thematizing in the three different areas, 1) 
communication, 2) decision processes and 3) quality and safety. We 
developed a final section with observations and recommendations to 
add practical meaning to the material.  The participants read the ana-
lyzed material for comments of the interpretations, synthesized by the 
interviewers. Corrections and complements were explicitly asked for. 
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Study III 

The finally chosen alternative for each participant was identified and 
separate calculations for the chosen and the non-chosen alternative 
were made. Earlier studies have reported that a decision maker treats a 
chosen alternative in the same way irrespectively of which of two pos-
sible alternatives they prefer (Salo & Svenson, 2001; Svenson & Hill, 
1997). The variables were analyzed in ANOVAS, repeated measures, 
over sessions for chosen alternative, and in the same way for the non-
chosen alternative. A differentiation/consolidation measure also was 
computed and analyzed ((Reasons for chosen+reasons for non-
chosen)-(reasons for non-chosen+reasons for chosen). Also Positive 
and negative feelings concerning the decision were analyzed in 
ANOVAS, repeated measures, over sessions. Bonferroni corrections 
were used.  
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5.0 Summary of Empirical Studies 

5.1.Study I 
Judgments of acceptable costs of hypothetical procurement offers as a 
function of success probability and profit: A vignette study. 

5.1.1 Background 
Study I was about procurement in the perspective of the tenderer and 
focused on the costs of creating a contract offer, the risks of not win-
ning the contract and profits after a successful contract offer. 

The last couple of years, research on procurement have been an im-
portant research area in the European Union. Among other reasons for 
this, is that procurement is of growing concern for society, because 
public procurement involved about 1800 Billion EURO per year cor-
responding to 16 % of the EU gross domestic product (GDP) (Com-
mission of the European Communities, 2008) 1. In the private sector, 
there are no figures about the total monetary resources exchanged via 
procurement. Also Sweden has had a focus on procurement and com-
petition during the last years. In 2008, the government of Sweden 
gave the Swedish Competition Authority (a state agency) an assign-
ment (Government Assignment, 2008) to take a broad review of com-
petition in Sweden and strengthen competition and the efficiency of 
public procurement (The Swedish Competition Authority, 2009:4). 
According to theory, procurement and competition allow new compa-
nies to get into the market, and this would strengthen Swedish compa-
nies’ possibilities to act on the international market. This situation was 
                                                
1 GDP is the market value of the officially recognized, produced final products and services 
within a certain time set. The GDP per person (capita) is often used as a measurement of 
standard of living. 
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also seen as useful to consumers in keeping quality up and prizes 
down.  The authorities found that Sweden had some shortcomings in 
the area of competition, e.g. too few actors in the procurement market. 
Effective public procurement leads to increasing competition and was 
judged to be especially essential for small and middle-sized compa-
nies (Government Assignment, 2008). 

Against this background, some research projects were conducted in 
Sweden. One example in the area of public procurement and support-
ed by the Swedish Competition Authority was an investigation with 
the aim to investigate why so few small companies took part in offer-
ing in the area of public procurement (Swedish Competition Authori-
ty, 2008). The study emphasized the importance of the, relatively 
speaking, higher cost for a small company to take part in offering in 
comparison with a larger company. The relative cost was assumed to 
cause the small company not to offer in many cases, which was re-
vealed in the results (Commission of the European Communities, 
2008; the Swedish Competition Authority, 2009:4 & 7).  The area of 
procurement involves judgment and decision-making both for buying 
and offering organization. As mentioned before, in the present disser-
tation the initial study of judgment and decision-making focused on 
the offering cost from the supplying organization’s point of view in 
relation to company size, risk of not getting/the chance of having the 
assignment and profit.  

5.1.2. Purpose 
The major purpose of the present study was to experimentally test to 
what extent classical economic theory in the form of Expected Value 
(EV) applies to procurement judgments. More specifically, the Study 
aimed at investigating how the structure of procurement decisions in 
the perspective of the tenderer would affect judgments of procurement 
offers. The judgments were maximally accepted costs for creating an 
offer, which is WP.  
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5.1.3 Method 
The research questions were investigated with an experimental within 
participant factorial design. The independent experimental variables 
were: (1) Size of company measured in turnover last year; SEK 20 or 
SEK 150 million. (2) Probability (p) of “winning” the contract; 5 dif-
ferent levels. (3) Profit increase if winning the contract; 5 different 
levels. The problems were presented in a scenario booklet. First, a 
written instruction was given to a participant and the scenario booklet 
then continued with a scenario where the participant was instructed to 
imagine her/himself in the role of a leader of a company that offers 
and carries out education project programs for state, county councils, 
municipalities and the private sector. An example of a scenario vi-
gnette was:  

“- The educational company that you are responsible for now has 50 Million 
SEK in annual turnover with a profit margin of 10%.  

-The probability of winning the offer competing with other bidders is 70%.  

- If you receive this offer, your company will get an increase in turnover in 
the upcoming year of 10 Million SEK with a preserved profit margin of 10 
%.  

Your task is to judge how much the company, as a maximum, could pay to 
create an offer. Make sure that you give the absolutely maximum value of the 
offering costs.  

“What do you think offering cost maximally could be in this scenario?” 

I judge that the maximum cost the company can pay is __________ SEK for 
preparation and submission of the offer. “  

The participants were instructed to judge each scenario. In all, 70 psy-
chology students at Stockholm University took part in the Study. The 
participants were allowed to spend the time they each needed to com-
plete the 50 scenarios.  
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5.1.4 Major Findings 
WP values were plotted against probability factor levels (1-4) with 
profit level as a parameter. Level 5 of the probability factor levels was 
not analyzed in this study since it was a probability factor of 100 % 
security to win the offer.  WP were plotted with “probability to win 
the contract” as a parameter. For each profit and probability level, a 
fan structure of significant linear functions emerged. This provided 
support for a multiplicative combination of subjective probability and 
profit (Anderson, 1981; Weiss, 2006).2 Average empirical values for 
judgments of WP were created for an offer at four different levels of 
probability and the five different objective levels of profit. Levels 1-4 
of probability were 10 %, 35 %, 60 % and 90 %. Level 1-5 of the 
profit were 100 000 thousand SEK, 500 000, 800 000, 1 300 000 and 
2 000 000 SEK.  Scale values were created for probability and profit 
levels respectively by summing each row and each column and com-
puting the means. The first value for probability and profit was nor-
malized to 1.0.  

The normalized marginal means give subjective values of the profit 
dimension (U) and for the probability dimension (Ψ) respectively 
(Anderson, 1970; Weiss, 2006). The subjective scale values were in-
serted in y=Ψ*U to predict the empirical judgments, which showed 
excellent predictive power supporting the multiplicative model.  

Judged and normalized described probabilities were normalized by 
proportional transformations, making the lowest value coincide at 1.0. 
The range of subjective scale values of probability was smaller than 
the objective range of probabilities. The corresponding “shrinking of 
range” was found for the profit scale but the range difference was not 

                                                

2 The explained variance of each line when profit was a parameter were: 100 000 SEK, 99 %, 
500 000 SEK, 98 %, 800 000 SEK, 99 %, 1 300 000, 95 %, 2 000 000, 98 %. The explained 
variances for each line when probability was a parameter were: p= 0.10, 86 %, p= 0.35, 97%, 
p= 0.60, 98 % and p= 0. 90, 96 %.   
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as large between objective and subjective scales as for the probabili-
ties. 

5.1.5 Conclusions 
The results of the Study showed that the SEU-model described the 
data and that the bidders deviated from classical economic theory as 
expressed by EV. The small company and the large company did not 
deviate in WP, which is a prediction also made by EV. The partici-
pants were sensitive to the level of the given probabilities but more 
sensitive to the level of profit. Concerning both probability and profit, 
the participants were not as sensitive as EV would predict. Further, the 
participants overestimated lower probabilities and underestimated 
higher probabilities. Profit and probability levels showed a fan struc-
ture of significant linear functions providing support for a multiplica-
tive combination of subjective probability and profit (Anderson, 1981; 
Weiss, 2006). Subjective scale values were used to predict empirical 
judgments quite successfully. 

5.2 Study II 
Procurement in the nuclear power industry, quality, safety and deci-
sion-making. 

 5.2.1 Background 
Swedish nuclear plants were and are undertaking a great deal of mod-
ernization. The purpose of the modernization is to upgrade the plants 
in order to increase the power output. Along with the increased power 
production there is a purpose to increase safety. Alongside the chang-
es and modernizations, the ability to procure, for example, equipment 
then becomes an essential aspect of the safety work and an aspect of 
succeeding with projects in order to upgrade power production and 
increase the turnover of the plants. The Swedish Nuclear Power In-
spectorate identified a need of a deeper understanding of how pro-
curement was done in practice and how the procurement management 
system support the decision process in selecting a supplier that meets 
the demands of the operation, quality and safety.  
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 5.2.2. Purpose 
The major purpose of the present Study was to map and make an 
analysis of the decision processes in the procurement routines in the 
nuclear industry in order to provide a basis for: (1) Further develop-
ment of safety inspections about procurements for Swedish Radiation 
Safety Authority. (2) Improvements of procurement routines in gen-
eral in a nuclear power plant. (3) Improvements of safety management 
in connection with procurement within a specific nuclear-power plant.  

 5.2.3 Method 
The procurement processes in a nuclear power plant were analyzed 
from a decision theoretic perspective. Key staff at the plant was inter-
viewed and written instructions as well as digitalized processes were 
used as data in the analysis. 

 5.2.4 Major Findings 
The results illustrated the most essential moments during the pro-
curement process with descriptions from interviews and documents. 
The procurement process was possible to describe in a framework of 
decision theory. The participants recognized their text well after the 
interviews were written out, categorized and thematized. 

 The staff at the nuclear power plant used a MAUT-inspired model, 
with expert judgments of weights for different attributes, in the evalu-
ation of alternatives and both compensatory (in which e.g. negative 
aspects can be compensated by positive aspects) and non-
compensatory (in which particular “pass” levels of attributes have to 
be exceeded for acceptance of a choice alternative) decision rules 
were used in the procurement process. Nuclear safety was evaluated in 
a non-compensatory manner following regulatory criteria while costs 
were evaluated in trade-off compensatory rules. Thus, weakness in 
one consideration might be compensated by strength in another con-
sideration. Nuclear safety above the regulator and law requirements 
were not integrated in a compensatory manner when procurement al-
ternatives were evaluated. The MAUT-inspired model used at the nu-
clear plant differed from a conventional MAUT through that the 
judged attributes were formulated mostly as questions, and the “an-
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swers” were given in judged probabilities translated to categories of 
numbers (1-5) and judged consequences, translated to categories of 
numbers (0-5), if the attribute applies. The number assigned to the 
probability and the number assigned to the consequence was then mul-
tiplied giving a value con the candidate (a higher value speaks against 
choosing the candidate). An integrated judgment judged the offering 
in a value pro the candidate through integration of the (1) commercial 
judgment, (2) judgment of accountability/stability, (3) quality system, 
(4) judgment of technique. Weights were assigned to point 2-4 by as-
signing judgments from 0,5 (less important) til 3 (essential).  This is 
multiplied by a value for each offer, for each section giving a value 
pro the candidate (a higher value speaks for choosing the candidate). 
The attributes were priced (except, of course, the attribute price) so the 
comparison between offers (only at attributes that are compensatory) 
is in the end from an economical viewpoint.    The nuclear plant as-
sessed an organization’s safety culture at an early stage of the pur-
chasing process. A successful and a less successful procurement case 
were reported with the lessons learned from them.  

 5.2.5 Conclusions  
The conclusions from the Study were that the procurement process 
was possible to describe in a frame of decision theory and that a 
MAUT-inspired model was used in the evaluation of alternatives on 
compensatory decision rules (non-compensatory decision rules were 
evaluated outside the model). Further we found that the existing writ-
ten instructions for procurement where well elaborated and adequate. 
There was a lack of staff resources when procurement teams were 
formed, which meant that external personnel sometimes had to be en-
gaged in such a team. Therefore, the emphasis on safety had to be 
communicated effectively to those joining the team from outside the 
plant. From a competitive point of view, the number of potential sup-
pliers was often too small. There was a feedback system of experience 
from previous contracts. The information from the system was of little 
use since it was not documented so that it was possible to conduct a 
quick and efficient information search. This would be a weakness 
when safety and quality information was needed quickly in a pro-
curement process. 
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5.3 Study III 
Creating coherence in real-life decision processes: Reasons, differen-
tiation and consolidation.  

5.3.1 Background 
As described earlier in this dissertation, Diff Con is a process theory 
that models mental processes both before and after a decision. In this 
contribution, parts of the theory relevant in this context were present-
ed and used. 

5.3.2 Purpose 
The purpose of the present contribution was to contribute a develop-
ment of Diff Con (Svenson, 1992, 1996, 2003, 2006; Svenson & Ben-
thorn, 1992) and to test some predictions of the extended theory. More 
specifically, we tested predictions of the theory with psychology stu-
dents on the advanced level while they choose between two different 
training programs for professional clinical psychologists. The pro-
grams were independent and based on different theoretical approaches 
(psychodynamic and cognitive behavioral) and determined the stu-
dents’ future therapeutic careers to a large extent. 

5.3.3 Method 
Decision alternatives where two professional training programs each 
1.5 years long and designed to prepare a participant for her or his fu-
ture career as a psychotherapist. The programs were conducted inde-
pendently of each other. The theoretical foundations were different; 
one program was founded on cognitive behavioral theory and the oth-
er on psychodynamic theory. 

There were 4 sessions during which questionnaires were administered. 
Two sessions took place before and two after the decision. The first 
questions asked about positive and negative feelings in conjunction 
with the decision concerning therapy-training program. There were 
one scale for positive and another for negative feeling. The partici-
pants were instructed to write a number corresponding to their feelings 
towards the decision alternatives at the time. Following this, two ques-
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tions asked for the overall attractiveness of each of the two programs. 
The next pair of items in the questionnaire asked for the degree of 
confidence ⁄ uncertainty associated with each of these attractiveness 
ratings. After this, the participants were asked to write down the rea-
sons they could find speaking pro and con each alternative. The alter-
natives were presented on top of a page and in one column for each 
alternative. The participants wrote down the reasons for choosing that 
alternative. On the next page, the reasons for not choosing each of the 
alternatives were listed in the same way in a column for each alterna-
tive. The participants were also asked to indicate the strength of each 
reason next to it. In the first session, the columns were blank and in 
the next 3 sessions the earlier reasons given by each participant had 
been typed into the appropriate columns by the experimenter. In ses-
sions, 2, 3 and 4 participants were asked to add new reasons and rate 
the strength of all reasons, old and new according to how strong they 
were at the time. 

5.3.4 Major Findings 
Before and after the decision, the attractiveness of the chosen alterna-
tive was upgraded, and the non-chosen alternative downgraded. The 
number of reasons pro and con alternatives and the strength ratings of 
the reasons gave a more complete picture than attractiveness. The 
numbers of reasons increased from the first to the last session. The 
reasons supporting the chosen alternative increased in strength. Posi-
tive feelings concerning the decision dominated and increased though 
not statistically significant. The negative feeling decreased significant-
ly from the first to the last session.   In informal comments partici-
pants reported that the Study had also served as a decision aid.  

5.3.5 Conclusions 
The conclusion from the Study was that a development and extension 
of Diff Con was possible. The theory was developed to include rea-
sons pro and con alternatives and tested on students making decisions 
between two university psychotherapy training programs (cognitive-
behavioral and psychodynamic therapy). 
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5.4.1 Results revisited 
 

In Study I, no difference was found between procurement offers de-
pending on a company’s turnover, which is predicted by EV but not 
experienced by the regulating authorities. But a multiplicative model 
with subjective probabilities and values gave an excellent description 
of procurement judgment in the laboratory.  

In Study II of this thesis, the results illustrated the most essential mo-
ments during the procurement process in the field with descriptions 
from interviews and documents. The procurement process was possi-
ble to describe in a frame of decision theory. The staff at the nuclear 
power plant used a MAUT-inspired model, with expert judgments of 
weights for different attributes, in the evaluation of alternatives. Both 
compensatory and non-compensatory decision rules were used in the 
procurement process. Nuclear safety was evaluated in a non-
compensatory manner following regulatory criteria and could not be 
described in a EU or SEU framework. Costs were evaluated in trade-
off compensatory rules, which means that a weakness in one consider-
ation might be compensated by strength in another consideration.  

In Study III of this thesis a decision theory much different from EV 
and SEU was tested, Diff Con. The static nature of EV and SEU was 
challenged and it was shown how the overall attractiveness of the cho-
sen alternative was upgraded, and the non-chosen alternative down-
graded before and also after the decision. The number of reasons pro 
and con alternatives gave a more complete picture than overall attrac-
tiveness and increased from the first to the last session. Reasons sup-
porting the chosen alternative increased in strength, reasons against 
the non-chosen alternative decreased. Positive feelings concerning the 
decision dominated and increased though not statistically significant. 
Negative feeling decreased significantly from the first to the last ses-
sion.   In informal comments participants reported that the Study had 
also served as a decision aid. In all, the Study showed that EV and 
SEU models are insufficient to describe the human decision processes. 
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 6.0 Discussion  

To summarize, this thesis aimed to study decision processes and struc-
tures with medium to long-term consequences for the organization and 
the individual. Here, it was studied to what extent classical economic 
theory in the form of Expected Value (EV) applied to procurement 
judgments, how procurement routines in a nuclear power plant could 
be described by a process oriented approach to decision-making and 
classical decision theory and how a real life career decision of a deci-
sion maker could be described by process oriented decision theory. 
Thus the general theme of the thesis was to investigate the application 
of different decision theoretic approaches in different contexts.  

Specific research questions in the form of hypotheses, descriptions, 
analyses and predictions were focused. The first question aimed at 
investigating how the structure of procurement decisions in the per-
spective of the tenderer affected judgments of procurement offers in 
the form of maximally accepted costs (WP) for creating an offer and 
the possible profit of a successful offer.  The main hypotheses of the 
investigation were (i) that bidders deviate from classical economic 
theory as expressed by the Expected Value-theory. (ii) That judgments 
from larger companies accept greater maximum cost offering com-
pared to a smaller company, (iii) how probabilities and profit were 
used to form maximum bidding cost judgments to win a contract. 

The second research question aimed at describing and analyzing parts 
of the decision processes in the procurement routines carried out by 
the staff on site in a nuclear industry to describe the procurement pro-
cess. 

The third research question aimed at predicting how (i) differentiation 
and consolidation processes changed and/or distorted the reasons pro 
and con the alternatives before and after the final decision, (ii) the 
change/distortion would be in a direction so that the difference be-
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tween the strength of the reasons for the chosen and against the non 
chosen alternative would be greater later in the pre-decision and the 
post-decision processes and create between alternative coherence, (iii) 
differentiation and consolidation processes gradually created within 
alternative coherence during the decision process. That is, different 
measures speaking for or against an alternative will converge over 
time so that the correlations between different measures will increase, 
(iv) that overall positive feeling associated with the decision should 
increase and negative feeling would decrease with increasing differen-
tiation.  

6.1 Procurement Judgments and Classical Economic 
Theory. 
The hypothesis (i) in this study predicted that bidders deviate from 
classical economic theory as expressed by the Expected Value-theory. 
EV applies to objective probabilities and monetary values and is ap-
plicable when people correctly calculate known profits and probability 
to compute best (in this case) monetary value. In Study I of this thesis, 
SEU (V)-model (Anderson & Shanteau, 1970) described the data and 
in this respect, the bidders deviated from classical economic theory as 
expressed by EV.  

Hypothesis (ii) predicted that judgments from larger companies ac-
cepted greater maximum cost offering compared to a smaller compa-
ny.  A core theme in the reasoning in EU (Von Neumann & Morgen-
stern, 1947) is that a game or a situation is not evaluated in the per-
spective of monetary gains but in the view of which consequence the 
result has in the level of wealth of the decision maker and with a di-
minishing marginal utility with increasing value. Also SEU and Pro-
spect Theory (PT) have assumptions concerning the level of wealth. In 
line with this reasoning, one could think that data would show that the 
participants would differ in their offering cost when owning a compa-
ny with smaller yearly turnover than when owning a company with 
larger yearly turnover. The participants were not sensitive to the cir-
cumstance that the company differed in size in terms of yearly turno-
vers and therefore, EV could not be ruled out for that finding. Thus, 
theories involving psychological aspects (Edwards, 1954; Kahneman 
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& Tversky, 1979; Savage 1954; Von Neumann & Morgenstern, 1947) 
were not supporting this result. 

Question (iii) investigated in an explorative manner how probabilities 
and profit were used to form maximum bidding cost (WP) judgments. 
The participants in Study I in this thesis were sensitive to the probabil-
ities, and slightly more sensitive to the profits. Concerning both prob-
ability and profit, the participants were less sensitive than indicated by 
the given scale values. Further, the participants in Study I of this thesis 
overestimated the lowest probability and underestimated higher prob-
abilities. According to PT (Kahneman & Tversky, 1979) one of the 
central characteristics of the estimated weight function of probabilities 
is that, for small probabilities, (probabilities close to zero) the function 
is over weighted, w (p) >p and, for large probabilities, (probabilities 
close to one) the function is under weighted w (p) < p. This might be 
an explanation of why people buy insurance even at small probabili-
ties of loss and lottery tickets at small probabilities of winning. Profit 
and probability levels in Study I in this thesis showed a fan structure 
of significant linear functions providing support for a multiplicative 
combination of subjective probability and profit (Anderson, 1981; 
Weiss, 2006). In an experiment by Anderson and Shanteau, 1970, 
stimulus with objective probabilities and small monetary value were 
used. The results showed a linear fan pattern that supported a multipli-
cative model and the objective and subjective probabilities was non-
linearly related. In this experiment the monetary values were quite 
small and the setting was a gambling situation with probabilities 
formed from the roll of a dice. The results were later verified by Shan-
teau (1974). With the findings in Study I of this thesis, there is an em-
pirical extension to large amounts of money and another area than 
gambling. 

6.2 Procurement Routines In a Nuclear Power Plant and 
Decision Theory. 
The second research question aimed at investigating to what extent 
procurement routines in a nuclear power plant could be described by a 
process oriented approach to decision-making and classical decision 
theory. The question was investigated through describing and analyz-
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ing parts of the decision processes in the procurement routines carried 
out by the staff on site in a nuclear industry.  

In Study II, it was found that the procurement process could be de-
scribed in a frame of decision theory in a manner that the entire deci-
sion process was described from a point where the organization wants 
or judges that a change is necessary change and investigates the possi-
bilities for such a change (Janis & Mann, 1977). In addition the organ-
ization determined goal attributes used to describe the changes that the 
organization wanted to reach. The process went on with announcing 
quotation, collecting information, in order to receive procurement de-
cision alternatives to be evaluated in a final decision. In the process of 
procurement, there were sub-processes where decision rules were used 
(in the nuclear plant case compensatory and non compensatory deci-
sion rules) as Diff Con theory (Svenson, 2003).  The non-
compensatory rule concerned issues as nuclear safety and economical 
possibilities. The compensatory decision rule was handled by a 
MAUT inspired instrument. 

MAUT covers the rational evaluation and choice between alternatives 
in a multi-attribute decision task and is often used as a decision aid. A 
decision problem’s attributes can be divided into sub attributes, pro-
cessed in the same way as in SEU (von Winterfeldt & Edwards, 
1986). According to the interviews and other studies (e.g. Sanayei, 
Mosavi, Abdi & Mohaghar, 2008) procurement often involves multi-
attribute decision-making. Price span is one aspect that makes a frame 
for the decision, but inside that frame a lot of other attributes are of 
concern as running cost, performance, aspects of safety and others. 
MAUT was found to be useful in various fields, for example: nuclear 
emergency management analysis (Hämäläinen, Lindstedt & Sinko, 
2000), the complex multi criteria problem of choosing supplier and 
defining optimum order (Sanayei, Mosavi, Abdi & Mohaghar, 2008), 
assessment of supply chains in “lean and green supply chain” methods 
(Kainuma &Tawara, 2005), tool for experts in identifying 24 factors 
representative of Nursing Practice Models (Brennan & Anthony, 
2000). 

The results of Study II showed that, the staff of the nuclear power 
plant used a MAUT-inspired model in the evaluations of alternatives 
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and both compensatory and non-compensatory decision rules were 
used in the procurement process. The MAUT-inspired model used at 
the nuclear plant differed from a conventional MAUT in the way that 
the judged attributes were formulated mostly as questions, and the 
“answer” for each alternative was given in judged (risk) probabilities 
expressed in categories of numbers and judged consequences, also 
expressed in categories of numbers indicating the probability that an 
attribute could occur. The number assigned to probability and the 
number assigned to the consequence was then multiplied giving a val-
ue con the candidate (a higher value speaks against choosing the can-
didate if the attribute is not desirable). The offering in a value pro the 
procurement candidate was evaluated through integration of the (1) 
commercial judgment, (2) judgment of accountability/stability, (3) 
quality system, (4) judgment of technique. Weights were assigned 
from 2 to 4 by grading judgments running from, “less important” til 
“essential” respectively.  This weight was multiplied by a numerical 
judgment for each offer, for each section (2-4) giving a value pro the 
candidate (a higher value speaks for choosing the candidate). The 
method has some similarities to the method used in Study III, with 
reasons pro and cons a decision alternative. In Study III, reasons were 
given numerical values representing the reasons; strengths pro and con 
an alternative. The staff at the nuclear power plant used a multiplica-
tive model for evaluating offers to reach the decision of a winning 
candidate were one part of the evaluation was an evaluation of risk 
and the other part was an integrated evaluation of the supplier. The 
multiplicative model for assessing risk included judged probabilities 
for the occurrence of a situation x judged consequence. The integrated 
supplier evaluation included weights of attributes such as price, stabil-
ity, quality system and technique. The weights were judged on their 
importance for the project x a numerical rating for each attribute. In 
Study I, there was found (on group level) that participants integrated 
probabilities (risk) and large monetary values in a multiplicative man-
ner to form integrated judgments in a procurement setting. The same 
result but for small monetary values were found by Anderson and 
Shanteau (1970) and Shanteau (1970b; 1974). 

In Study II, it was found that decisions were based on multiplicative, 
adding and subtracting operations, in a way similar to a fully devel-
oped MAUT. Von Winterfeldt and Edwards (1986) stated that a deci-
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sion problems attribute can be divided into sub attributes, processed in 
the same way as SEU and the other way around, a MAUT-analysis 
could create a holistic SEU-value for different alternatives based on 
the summarized ratings of each attribute (weighted or not).  

Nuclear safety is one important and particular aspect of procurement 
in Study II, and it was evaluated in a non-compensatory manner fol-
lowing the authorities regulatory criteria while costs were evaluated in 
trade-off compensatory rules. Nuclear safety above the regulators and 
law requirements were not integrated in a compensatory manner when 
procurement alternatives were evaluated. The MAUT-inspired model 
used in the industry was a locally developed model. A recommenda-
tion was made, in the report of Study II, to develop further the deci-
sion-aid used as a tool when judging offer. One hint of a suggestion 
was, for the development of long term quality/safety progress, to, after 
having treated issues, for example, concerning safety, in a non-
compensatory manner to screen out candidates not reaching required 
levels, to integrate candidates at the “enough” level or “overdoing” the 
attribute in a compensatory manner. From a competition point of 
view, numbers of potential suppliers were often too small. With larger 
numbers of potential suppliers, there could be a more competitive sit-
uation on, for example, the criterion price. There was a feedback sys-
tem of experience from previous contracts, but the information was of 
little use since it was not documented so that it was possible to con-
duct a quick and efficient information search. This was a weakness 
when safety and quality information was needed quickly as part of 
information used in the selection of a winning project supplier. 

6.3 Process Oriented Decision Theory, Diff Con, and 
Individual Real Life Career Decision. 
The third main research question concerned how a real life career de-
cision could be described by a process oriented decision theory.  This 
main research question was investigated through five predictions (i-v): 
The first and second predictions were: (i) differentiation and consoli-
dation processes changed and/or would distort the reasons pro and con 
the decision alternatives before and after the final decision (ii) the 
changes/distortions would be in a direction so that the difference be-
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tween the strength of the reasons for the chosen and against the non 
chosen alternative will be greater later in the pre-decision and the 
post-decision processes and also create between alternative coherence. 
In this Study, the numbers of reasons against the non-chosen alterna-
tive increased over sessions. In a test with Diff Con SUM-index (rea-
sons (supporting chosen + against non-chosen) – (against the chosen + 
supporting the chosen)) there was a significant increase from the first 
to the last session. This supports predictions i and ii. The reasons sup-
porting the chosen alternative increased significantly over sessions in 
strength, and a Diff Con SUM-index for strength ratings supported a 
difference between sessions 1 to 4. Diff Con (Svenson, 1992, 1996, 
2003, 2006) describes decision-making as an ongoing process in 
which one alternative is gradually differentiated from competing al-
ternatives, a description which supports the results in Study III. To 
specify, Diff Con describes that value/attractiveness evaluations are 
restructured both before and after a decision in a manner that a chosen 
alternative is upgraded in attractiveness and/or the non- chosen alter-
native downgraded in order to complete a decision and later to further 
support a decision made (Svenson, 1992, 1996, 2003, 2006).  Facts 
and evaluations of facts, the attractiveness of the facts, are treated in 
the decision process in a way so that structuring and restructuring of 
both facts and evaluations of facts may occur in the process of reach-
ing a decision that is coherent with the chosen alternative as the best 
and of the non-chosen alternative as a rejected alternative (between 
alternative coherence) (Holyoak & Simon, 1999; Simon, Pham, Le & 
Holyoak, 2001; Glöckner & Betsch, 2008). The results in Study III 
give proof of between alternative coherence both in the strength rat-
ings of the reasons and the global attractiveness rating of each deci-
sion alternative.  

The strength of the reasons supporting the chosen alternative were, in 
Study III in this thesis, in average stronger than the strength of the 
reasons against the non-chosen. This indicated that the choice was a 
positive choice of the preferred alternative rather than a rejection of a 
non-preferred alternative. This is interesting and in line with the find-
ings that positive feelings towards the decision was strong in compari-
son with negative feeling. The strong positive feelings towards the 
decision in comparison with the uprating of the chosen alternative 
rather than rejection of the non-chosen alternative raises questions 
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concerning what the process could look like if the decision scenery 
would be the other way around.  

The third prediction was (iii) differentiation and consolidation pro-
cesses gradually created within alternative coherence during the deci-
sion process. That is, different measures speaking for or against an 
alternative will converge over time so that the correlations between 
different measures of the same alternative will increase. In Study III, 
attractiveness of the chosen alternative was upgraded before and after 
the decision, and the non-chosen alternative was downgraded. The 
correlations between confidence and attractiveness increased for the 
chosen alternative for the first three sessions with a significant de-
crease at session four.  

According to Bond, Carlson, Meloy, Russo and Tanner (2007), within 
alternative coherence can appear in the phases of pre-decision differ-
entiation and post-decision consolidation.  This means, that an alterna-
tive that is a preliminary choice, is gradually restructured during the 
decision process into a stronger correlation between its decision sup-
porting attributes, at the end than at the start of the decision process.  
A non-chosen alternative is restructured to achieve greater within co-
herence as a rejected alternative (Bond, Carlson, Meloy, Russo & 
Tanner, 2007).  

The fourth prediction of Study III in this thesis was: (iv) overall posi-
tive feeling associated with the decision should increase and negative 
feeling would decrease with increasing differentiation. Positive feel-
ings dominated and increased though not statistically significant. The 
negative feeling decreased significantly from the first to the last ses-
sion.  A core issue, in the Theory of Dissonance, (Festinger, 1957, 
1964) was to point out that post decision conflicts (dissonance) led to 
cognitive processing in order to minimize the tension (negative feel-
ing) by a spreading of alternatives in favor of the attractiveness of the 
chosen alternative and disfavor of the attractiveness of the non-chosen 
alternative. When the spreading of the alternatives occurred the nega-
tive feeling of the decision was reduced just as our results show by the 
spreading of alternatives in attractiveness and strength of reasons. The 
cognitive restructuring in Study III happens both in the pre-decision 
and the post-decision phases, and the reduction of negative feeling 
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happens between the pre and post decision phases. The Theory of 
Cognitive Dissonance was developed into a Conflict, Choice and 
Commitment Theory by Janis and Mann (1977). The central issue for 
the development was to show that the restructuring of the decision 
problem and the biases in the information search start already in the 
pre-decision phase. The results of Study III are in line with this theory. 
The post-decision conflict remained only if the restructuring in the 
pre-decision phase were not completed successfully.  Berkman and 
Liberman (2011) found that participants rationalized by scoring that 
they never wanted the rejected alternative a striking result indicating a 
spread of alternatives as postulated by Diff Con and empirically veri-
fied by the results in Study III. Using fMRI, Berkman and Liberman 
(2011) could track that decision-related attitude change that occurred 
as an immediate byproduct of conflict resolution processes during 
decision-making.  Support was found for the conclusion that disso-
nance reduction was a consequence of brain down-regulation of dis-
tress or arousal responses, by selection of more decision-consistent 
interpretations of the stimuli. These findings also support the findings 
from Study III concerning spreading of alternatives, between alterna-
tive coherence and reduction of negative feelings as the decision pro-
cess evolves. Sanfey, Rilling, Aronson, Nystrom and Cohen,  (2003) 
found that conflict or distress early in the decision-making process 
may be comforted by increased activity in particular brain regions. 
The particular brain regions have the capability of both to ease a shift 
toward decision-consistent attitudes, and regulate the activity in other 
brain regions responsible of experiences of arousal, affective distress 
or discomfort (Sanfey et. al., 2003). Focusing on brain activity during 
pre- and post-decision stimulus ratings, it was found that brain activity 
in particular areas of the brain during initial ratings predicted subse-
quent selection of items (quite as in the Diff Cons selection of a pre-
liminary alternative). Changes in activity in the same brain area during 
ratings following decision making was highly correlated with attitude 
change (Sharot, De Martino, Dolan, 2009).  The results above sup-
ports the results found in Study III. It seems like process tracing of 
affect and its relation to differentiation and consolidation processes 
could fruitfully be investigated with the help of fMRI. 

Diff Con applied not only to aspects on attributes but also to self-
created reasons pro and con alternatives.  Seemingly natural ways of 
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thinking about decisions are in terms of reasons pro and con of the 
different alternatives (Shafir, Simonson & Tversky, 1993). This ap-
proach was used in Study III of this thesis unlike the traditional way 
of treating attributes when analyzing decisions. The smallest unit tra-
ditionally analyzed, aspects (of an attribute), was in this Study re-
placed by a reason. The importance of an aspect was replaced by the 
strength of the reason. Different reasons can be used for different al-
ternatives rather than having all alternatives characterized by the same 
set of attributes as in many traditional studies, which use theoretical 
frameworks derived from expected utility theories. In conclusion, 
Study III showed that it is possible to develop and extend Diff Con to 
include self-created reasons pro and con alternatives. 

6.4 Methodological Issues 
The first research problem of the thesis, Study I, was conducted in a 
laboratory setting with procurement and vignettes with scenarios and 
it is not straightforward to generalize the results to a real procurement 
situation. Hence, the ecological validity of this Study for applied set-
tings would have to be validated in further field studies. Data were 
analyzed on a group level. But the behavior of some participants when 
integrating probabilities and value might be different from the multi-
plicative integration found on the group level (Anderson, 1981). 

Study II, which was a field study of the procurement process is valid 
for the plant but the results may have limited generalizability to other 
industries. However, since the participants in the Study recognized 
and agreed with descriptions and considerations suggested in the 
Study this supported the ecological validity (Patton, 1980). The trian-
gulation design of the Study used data from: (a) interviews with dif-
ferent persons active in procurement (b) written procedures. Different 
researchers were involved with the interviews and analysis, which 
guards against a single researcher bias (Patton, 1980). 

Study III, about decision processes before and after a real decision 
problem had a limited generalizability depending on the sample of 
participants who participated in the study – one class of students of 
clinical psychology. Therefore, it is not sure that there would have 
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been the same processes with other participants as in other studies of 
differentiation and consolidation of attractiveness. Still, the results 
showed that the present participants differentiated and consolidated 
their decisions. There was no straightforward question asking the par-
ticipants if they had made up their mind already before the formal 
decision, and for students who might have made their decisions earli-
er, the analyses of the results indicating differentiation could have 
reflected both differentiation and consolidation processes.   
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7.0 Conclusions 

This thesis focused on three general research questions related to deci-
sion processes and structures with medium to long-term consequences 
for an individual or an organization. It has been possible to answer 
some of the research questions and to find some extensions to earlier 
findings. The first research question concerned to what extent classical 
economic theory (EV) applies to procurement judgments. The answer 
to that question was that EV in general did not apply to economical 
decisions in a procurement setting except for one aspect. The money a 
person wanted to invest in an offer was judged without considering 
the size of the company. Although, the subjects used a multiplicative 
model of risk and value they did not use objective monetary or proba-
bility values as prescribed by EV. 

The second, explorative, research question concerned procurement 
routines in a nuclear power plant and how they could be described by 
a process-oriented approach to decision-making, and classical decision 
theory. The description and the analysis of material showed that the 
procurement process could be described from a process perspective 
and also in parts, by classical MAUT decision theory. First, the need 
for change was judged and the decision to start a procurement process 
was made. Then, a stage of information search started in order to gen-
erate decision alternatives for a final run of offers. Formal decision 
rules were used, and a MAUT-inspired, computer based, instrument 
was used as an aid in the decision process and evaluation of alterna-
tives. The MAUT-inspired instrument used reasons pro and con alter-
natives, as in Study III. 
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The third general research question concerned a real life career deci-
sion. The question was if such a decision could be described by the 
process oriented Diff Con decision theory. The results showed that it 
was possible to extend, and develop Diff Con to include participants’ 
own reasons pro and con alternatives. 

The research in this thesis concerned decision processes and structures 
involved in decision-making with medium to long-term consequences 
for the organization or individual. Even though the studies seem quite 
heterogeneous, I think that this thesis with its dual perspectives: ap-
plied and theoretical, has contributed to further our knowledge about 
decision-making in both a theoretical and applied sense. 
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8.0 Future Research 

An interesting area of research is exemplified by studies conducted by 
e.g. Ludvig, Madan, and Spetch (2013) concerning which effects ex-
perience has on judgment and decision-making. Studies of procure-
ment decisions and comparing decision makers responsible for small 
respectively large companies in a real world context are a needed ex-
tension of Study I in the present thesis. Further ahead, one may find 
studies with a neuropsychological approach such as in Gonzalez, Da-
na, Koshino and Just, (2005) examination of cognitive functions with 
fMRI on risky decisions and framing effect or one might refer to van 
Bömmel, Song, Majer, Mohr, Heekeren and Härdle (2013) study of 
Risk Patterns and Correlated Brain Activities in generalization to pro-
curement decisions although in real world studies there might be some 
practical and economical difficulties. 

Concerning further research about Procurement decision making in a 
nuclear power plant it would be of interest to analyze procurement 
with special safety requirements during the actual procurement pro-
cess and focus, for example, on different roles in the process and how 
the written routines is used in practice during the judgment and deci-
sion process involved in procurement. 

Future research concerning process oriented decision theory, Diff 
Con, it would be interesting to focus on participants rating their rea-
sons pro and con each alternative after their training courses was fin-
ished. Another question to investigate further in this area is the devel-
opment of between- and within coherence. The between alternative 
coherence was strong and persistent through the decision process. The 
within alternative coherence on the other hand decreased already a 
couple of weeks after the decision was made. The finding has similari-
ties with results reported by Simon, Krawczyk, Bleicher and Holyoak 
(2008) and needs further investigation. Positive feelings toward the 
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decision alternatives were strong and rather constant over the decision 
process, the initial negative feelings decreased significantly over time. 
It would be interesting to investigate further the relationship between 
differentiation and consolidation and degrees of positive and negative 
feelings elicited by each of the alternatives and the decision problem. 
It would also be interesting to study differentiation and consolidation 
in decisions where negative feelings instead of positive feelings to-
ward the decision dominate. Differentiation and consolidation pro-
cesses in a situation where positive feelings dominate may differ from 
situations when negative feelings dominate (Isen & Labroo, 2003). 
Also, process tracing of affect in decision making and its relation to 
differentiation and consolidation processes might be fruitfully be in-
vestigated fMRI (Berkman & Liberman, 2011; Sanfey, Rilling, Ar-
onson, Nystrom & Cohen, 2003; Sharot, De Martino & Dolan, 2009). 

One interesting comment from the participants during the investiga-
tion in Study III worth noting was that some of the students reported 
that they used the investigation as a decision aid. This invites further 
research relating to the present findings and extensions to decision 
aids. 
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