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Abstract
There has been a significant increase in the use of monetary incentives for promoting performance

in recent years in spite of agrowing body of literature within psychology that find the well-
functioning of incentives to be more limited than what is prescribed from standard economic
theories. The nature of the task in terms of performance type (quality vs. quantity, or complex vs.
simple) has been proposed as a significant moderator for the effect of incentives on performance.
Simple quantity-type tasks have provided the most consistent positive effect from performance-
contingent incentives. To test if the nature of the task isamoderator for the effect of providing
incentives, an experiment was performed with 40 students who were randomly assigned a bonus or
no bonus treatment. The students solved two complex tasks and one simple task. The hypotheses
were that providing incentives would have a positive effect for the ssmple tasks and a negative
effect for the complex tasks. These hypotheses were tested in independent-two-samples t-tests for
task scores dependent on incentive treatment. No significant effect of the incentive was found on
the performance for the complex tasks. The ssmple task provided a significantly negative effect of
the incentive. Thiswas surprising as it was the task that, from atheoretical perspective, was the
least likely to produce a negative effect of the incentive. The experiment tested three specific tasks
and the results are specific to these tasks, without being able to determine if the findings generalise
to other tasks or task performance in work settingsin general.

Key Words: Motivation, Incentives, Pay for performance, Standardised Experiment, Herzberg, The
Porter-Lawler model, Cognitive Evaluation Theory, Self- Determination Theory, Principal Agent
Theory, Measuring performance, Extrinsic and intrinsic motivation, Crowding Theory, Y erkes-

Dodson law.
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1. Introduction

Despite falling profits Wall Street banks handed out $28.5 billion in bonuses in 2014 which
tranglates into an average bonus of $172,860 per person, that is a 2% increase from the previous
year (McSpadden, 2015)*. The extent and especially the size of bonuses that has been given to
CEOs and security industry jobs have received alot of attention since the financial crisis. In 1993
the Clinton administration made CEO compensation above $1million non-tax deductible in Section
162(m) of the Internal Revenue Code in an effort to put a cap on skyrocketing compensations
(Holmberg & Schmitt, 2014). However, it had several loopholes but the main one was the exception
for pay that was linked to performance (Holmberg & Schmitt, 2014)2. Nobel laureate Joseph
Stieglitz, who was working at the Clinton administration at the time, noted that it in extreme casesiit
leads to distorted accounting (University of California Television, 2015). Furthermore, executives
would be rewarded if the Federal Reserve would lower interest rates that lead to higher stock prices.
Or if you are the executive of an airline company falling oil prices leads to higher stock prices and
other phenomenathat haslittle to do with the performance of the executivesin various firms as
Stieglitz putsit (University of California Television, 2015). This has been supported by Bertrand
and Mullainathan (2001):“CEOQ pay in fact responds as much to a lucky dollar as to a general
dollar” (901).

What these figures say about the actual performance and whether CEO pay is actually inefficient is
very hard to conclude and many studies have tried to evaluate it empirically with varying
conclusions (for more see Edmans & Gabaix, 2009; Camerer & Mamendier, 2007). It does
invariably show avery strong belief in providing bonuses as a management tool for mitigating
agency problems. The use of incentivesis not limited to top executives but can be found at al levels
of all sectors. Ninety percent of companies now require employees to participate in variable pay
plans, up from about 50 percent two decades ago, according to a survey of 1,100 U.S. companies by
human resources consulting firm Aon Hewitt (Kelleher, 2013). When asked, in asurvey of 205
executives from 30 countries, the executives believe that incentives have only adlight ability to
motivate executive performance. When the same executives are asked why they apply it for their
employees the number one reason was to improve motivation. It is quite paradoxical that the
interviewed executives are ambiguous with regards to the motivational effect of bonuses depending

! For more on The New Y ork City State Comptroller's estimate see (DiNapoli, 2015).

2 Based on a study of the top fifty companies in the Standard & Poor’s 500-stock index with the highest market values
(Sloan, 2016) found that: “In 1992, only 35 percent of the people in our study ... had more than $1 million of incomein
the categories subject to deductibility limits... But in 2014, the last year for which corporate salary income is available,
the number had risen to 95 percent” (Sloan, 2016).



onwho it isintended for (Beer & Katz, 2003). The executives do not perceive the incentivesto a
have an influence on their performance but believe that it does motivate their employees. Thereisa
strong belief in the price-effect in economic theory “if you reward, you get more” and “more is
good” which adds up to the logic conclusion to reward desired behavior. However, isthe
widespread use of pay for performance empirically backed? If people get more motivated when
given cash bonuses does it ultimately predict better performance?

2. Research question

What will be the effect of performance-contingent incentives on performance in an experiment
with students?

A cornerstone of the theory in personnel economicsis that workers respond to incentives. Paying on
the basis of output will induce workers to supply more output (Lazear, 2000). Rebitzer and Taylor
(2010) contrarily state: “Indeed, much of the literature showing that “incentives works” does so by
exploiting the measured consequences of poorly designed incentives. That is, they demonstrate that
organizations — at least in some cases — do not choose incentives optimally” (17). Based on the
example provided by Lazear (2000), Rebitzer and Taylor (2010) further state, that the introduction
of a piece rate system had a selection effect. Workers had to choose between alower compensation
or ahigher work rate, and the workers who disliked this proposition left, while the firm was able to
attract workers drawn to thisincome-effort tradeoff (Rebitzer & Taylor, 2010, 24). A positive effect
from incentivising is consistent with the relative price effect and have been replicated numerous
times: “Important work by Theodore Groves and John McMillan and their co-authors shows that
strengthened incentives led to substantial productivity increases in Chinese industry and
agriculture” (Rebitzer & Taylor, 2010, 17). According to Lazear (2000) it is very important to
understand that the findings of a positive result of performance-contingent pay on performanceis
obtained within manufacturing. The characteristics of jobs within manufacturing are changing. The
more classical assembly line jobs within production of different goods perhaps most well known
from the production of Ford T and Charlie Chaplin’s movies are disappearing. They are not just
disappearing from the United States and Western Europe to China which has been a popular belief
but they are disappearing al together: “In 1970, more than a quarter of U.S. employees worked in
manufacturing. By 2010, only one in 10 did” (Kenny, 2014). “Pretty much every economy around



the world has alow or declining share of manufacturing jobs” (Kenny, 2014). Even China has been
facing declining employment rates within manufacturing (Kenny, 2014) mainly attributable to
technological advances and “Globalization” in the sense that everything is coming from everywhere
as Economist Robert Reich putsit, leaving less and less influence of proximity of manufacturing to
the assembly line (The Georgia Straight, 2013). The typical job description of awhite-collar
worker has changed, so has the nature of tasks from more simple tasks with simple rules to more
“right-brain” creative and conceptually demanding tasks (Pink, 2010). The typical job
characteristics are changing but management tools which can be considered as a “sticks and carrots”
approach has still prevailed in the fight for a motivated workforce (Pink, 2010). Does pay for
performance aso predict a positive effect on performance when the tasks cannot be characterised as
simple with effort being the main predictor?

Research by psychologists has sought to identify the range of situations and psychol ogical
mechanisms that can produce a positive or perverse relationship between motivation and
performance. For example, one mechanism through which increased motivation can backfireis
when it leads to greater self-consciousness. When performance on atask relies on highly practiced,
automatic skills (Baumeister,1984; Langer and Imber,1979) increasing awareness, competition,
introducing a cash incentive or audience or ego-relevant threats, can cause people, involuntarily, to
consciously think about the task , shifting control from *“automatic” to “controlled” processes that
are less effective (Ariely, Gneezy, Loewenstein & Mazar, 2009).

A second mechanism by which increased motivation is likely to have a negative effect on
performance relates to a general focus of attention. Attentional focus can be detrimental for tasks
that involve insight or creativity, since increased motivation tends to narrow individuals’ focus of
attention (Easterbrook, 1959), and creativity and insight require drawing unusual connections
between elements. McGraw and McCullers (1979) provided support for this mechanism by showing
that the introduction of monetary rewards for tasks that involved problem-solving had detrimental
effects on performance.

The strengthening of performance by rewards can cause an unpleasant experience of being
controlled by others and reduce task interest and creativity. Several studies testing the additivity of
intrinsic and extrinsic motivation found tangible extrinsic rewards to be undermining intrinsic
motivation whereas verba rewards enhanced intrinsic motivation (Deci, 1971). Suggesting, that
intrinsic and extrinsic motivation has altering interactive effects instead of the simple additive
relation previously suggested.



The expectation that people will improve their performance when given performance-contingent
incentives rests on two subsidiary assumptions: 1) that providing performance-contingent incentives
will increase overall motivation and effort, and 2) that this increase in motivation and effort will
result in improved performance.

The scope of thisthesis will be on investigating whether and under which circumstances the last
assumption holds.

The thesis investigates the effects of performance-contingent incentives on performance by
conducting experiments with economics students under two different conditions: one with
performance-contingent bonuses and one without. The experiment was conducted in Denmark with
students attending Copenhagen Business School. The results obtained from the experiment provide
an indication of whether thereis asignificant difference between the performance under the two
different treatments bonus or no bonus. The insight obtained through the literary review and the
empirical research, provides the basis for how the experiment is constructed and which indications
it is expected to provide. The research question is clarified through the formulation of two following
hypotheses in section 8, which will be tested in the experiment. The data from the experiment is

then subjected to an analysis that provides an answer to the hypotheses and the research question.

2.1 Delimitations

In order to narrow the focus and create a coherent structure for the current thesis important choices
have been made regarding the focus of investigation, what theories are presented and which have
been |eft out, how the theories interact, the choice of research method, the experimental design, the
socia setting and how to analyse the data.

Studies have shown that tangible rewards tend to undermine intrinsic motivation, but they have also
shown that these rewards have negative effects on other important variables, including learning,
well-being and prosocial or generative behavior (Sansone & Harackiewitcz, 2000). In spite of these
potential effects the focus of thisthesisis on the effect of providing the incentive on the
performance for three specific tasks in an experiment.

Many other theories could have been presented besides the ones in question. The narrow focus of
thisthesis has caused the exclusion of many contributions that behavioral economics has made.
There will not be a presentation of behavioral economic topics as prospect theory, status-quo biases,

bounded rationality and several other topics.



The presented theories and research in this thesis have been chosen based on their ability to provide
valuable insight when used in relation to each other. There are two main different theoretical
approaches to what drives desired behavior and performance with the proponents of intrinsic
motivation on one side and the proponents of extrinsic motivation on the other side and both set
forward substantial critique of the other.

When deciding on the best research method for investigating the effect of performance-contingent
bonuses on performance several issues have been taken into consideration. An aternative method of
inquiry could have been based on interviews with key personnel in charge of incentive systemsin
companies that apply different incentive systems with atop down approach. Asking them a series of
guestions that would shed light on their reasoning for implementing it, if it works as intended, if
there has been some undesired or desired consequences that were not anticipated and most
importantly how it effects the performance of the subjects or groups of subjects who partake in
these pay-for-performance plans. This method of inquiry is expected to come with one general
undesired feature independent from the kind of salary structure, how it is administrated etc. namely
that it would be based on rationalisations of why the system in place is favourable. According to
(Beer & Katz, 2003):“It seems reasonable, as mentioned above, that HR directors may provide an
overly-positive assessment of a company’s compensation plan, inasmuch they have a direct
investment in the perceived success of that plan [Brenner]” (11).

Thisimplies that some sort of justification of previous decisions would prevail in this qualitative
approach. Another approach could be to perform interviews with personnel who are currently
receiving pay-for-performance and try to make them assess the effects of these plans however, with
this approach it is expected that employees would focus on inadequacies in the incentive design
mainly providing suggestions to possible incremental upgrades to their current system. Further it
can be noted that a potential selection effect where personnel who have a personal inclination
towards pay-for-performance are attracted by the incentive structure in place, and thereby amplify
thisjustification process. One can possibly overcome such rationalisations or post-hoc justifications
during the course of such interviews if structured and developed in an optimal way, however it
makes it a difficult research method for inquiring into the actual effect of performance-contingent
bonuses on performance. A research method based on questionnaires or e-surveys that represent a
guantitative inquiry method based on proportions would be facing the very same difficulties. It
would be a stacking of these rationalisations providing a picture of the proportion of the

practitioners who prefer one incentive strategy to another instead of providing an indication of the



actual relation between bonuses and performance. It is how the subjects perform when given the
prospect of a bonus compared to a control group in a standardised experiment, which is the central
method of exploration during the course of thisthesis.

The experiment was conducted at Copenhagen Business School (CBS) Dalgas Have 15. The
requirement for participating in the experiment was that subjects were enrolled at the CBS and the
recruiting process and actual tests took place at the location. All participants were in the range 20-
29 years of age and there was close to an even ratio of men and women.

The reasoning why students and not an actual workplace setting has been selected is due to alack of
sufficient funds in order to make the potential rewards significant to the participants. The
experiment represents afocused sample as all the individuals who participated have relatively
comparable demographics. More importantly the students represent a group of people who will
likely face the prospects of bonusesin the professional careersthat lay ahead of them. Thisline of
reasoning leads to the assertion, that it is not unlikely that it is the second best social setting, after an
actual work setting, for such an experiment. It can be noted that due to the scarcity of funds the total
number of participants was limited to 40 students and it would be desirable to perform the test on a
larger sample in order to decrease the error measures and improve the empirical data or perform a

similar or aclosely related experiment in an actual work setting.

2.2 Inquiry paradigm

Thisthesis professes itself to a “position” close to the postpositivistic paradigm. The position isthe
lens of the inquirer when dealing with aspects of cognition. The method of inquiry asit reflects
basic belief systems or paradigmsin how it guides the disciplined inquiry and the responses to
ontological, epistemological and methodical questions (Guba, 1990, 18).

According to postpositivists there are only two main sources of cognition, namely what we can
observe using our senses and what we can determine using our logic (Thurén, 2008). The
postpositivistic paradigm is an adjusted version of positivism or aresponse to the critique raised
against it. The postpositivistic paradigm challenges the traditional notion of the absolute truth of
knowledge and that one cannot be positive when studying the actions of humans (Creswell, 2014).
The ontology isredlist at its core however it isacritical realism. It iscritical realist, asredlity exists
and it isdriven by real causes, however one can never be sure that this reality has been fully
uncovered due to imperfect sensory and intellectual deficiencies (Guba, 1990, 20). It isfor this
reason that researcher’s state that they do not prove a hypothesis, instead they indicate afailure to

10



reject the hypothesis (Creswell, 2014). The postpositivists find a non-interactive position to be
merely a hypothetical position asit isimpossible for the inquirer to perform any inquiry without
interacting with what isinquired (Guba, 1990, 20). The epistemology of postpositivism is modified
objective, as objectivity is the ultimate ideal. However, it cannot be reached in any absolute sense,
but should be approximated by taking as neutral a position as feasible, and disclosing the
predispositions of the inquirer so that readers can make adjustments accordingly (Guba, 1990, 21).
The research process in a postpositivistic tradition is described by Creswell (2014) as: “Thus, in the
scientific method- the accepted approach to research by postpositivists - aresearcher begins with a
theory, collects data that either supports or refutes the theory, and then makes necessary revisions
and conducts additional tests” (7). The postpositivists follow a modified experimental or

mani pul ated methodol ogy where the emphasis is on critical multiplism, to decrease the risk of
distorted interpretations. “If human sensory and intellective mechanisms cannot be relied upon, it is
important that the “findings” of an inquiry be based on as many sources- of data, investigators,
theories, and methods- as possible” (Guba, 1990, 21).

3. Structure

This section provides an insight to the driving force of the research and how thisinquiry has
manifested itself in the structure. The following line of questions represents the line of inquiry into
the topic or the driving force of the research.

What is motivation? What is pay for performance? Why has it become thisinfluentia as a corporate
governance tool? Firstly, what does the economic literature say about the strengths and weaknesses
of performance-contingent incentives? Secondly, what does the psychological literature say about
paying people for something they are intrinsically interested in? If the task is boring or simple you
might get better results from incentivising, but what if the task is complex or servesintrinsic human
aspects as competence affirmation or self realisation potential? What does the empirical evidence
suggest? Does incentivising and adding extrinsic motivation improve performance compared to the
intrinsically motivated subjects when performing the same task when tested in an experiment with
students? How do you explain the outcome of these tests?

The progression of inquiry is structured in different sections and can be seen as the structural body
of the thesis. The following figure is a representation of the chosen structure and how the elements

provides insight to the inquiry. The structure of the thesisis depicted in Figure 1.
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Figure L.1llustration of structure.

Introduction to the field of inquiry

—>
Research question
—
Literature review- a multiplist method )
Meta-analyses \
Formulation of following hypotheses to
the Research question
Methodology —>
Results
Analyses — >

Motivation, bonuses and its relevance

What will be the effect of
performance-contingent rewards on
performance in an experiment with

students?

What does the existing literature

suggest about the phenomenon?

Which propositions have been made

based on meta-analyses in this field

Alternating effects of the reward

dependent on characteristics of task

The design of a standardised experiment

Testing for effect between treatments

for different task

Discussion and interpretations of the

results

The Introduction presents the ideas that sparked the curiosity of the researcher and framed the

relevance of further investigation into thistopic. The development of the research questionisa

natural prolonging of the inquiry into the topic followed by the choices made to narrow the playing

field of interest and choices made as aresult of the selected research method and its actual design.

Thisisfollowed by a presentation of the selected theory. It consists of several different theories and

theoretical approaches but serves the purpose of providing insights into the concepts of extrinsic

and intrinsic motivation and their interaction with performance. The theoretical framework is

extended with a presentation of the selected meta-analysis on the subject that provides important

insights into the results, that has been obtained in the extensive research in the field of intrinsic

motivation, extrinsic motivation and performance and the hypotheses that have been formulated
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based on these meta-analyses. The meta-analyses further provides some very useful guidelines and
considerations regarding the experimental design and the strengths and weaknesses that may arise
from certain decisions, as one of the main aspects of meta-analyses is selecting and omitting results
within a clearly defined area of research, based on methodological inadequacies. The insight
obtained at this point leads to the formulation of two following hypotheses that focus the research
guestion and serves as predictions for the test. This section leads to a presentation of the
methodology and considerations that result from choosing a standardised experiment as exploration
method with important aspects of validity and reliability. Thisisfollowed by a presentation of the
particular choices made regarding the experimental design and the reasoning for these particul ar
choices. Next, is apresentation of the results found in the analyses of the data from the experiment.
These results are then discussed given the knowledge obtained in previous research and in the
theoretical framework. Finally | will provide a conclusion on this investigation and answer the

research question and the two following hypotheses.

4. Literature review

4.1 Relevant theory
The theory chosen for this thesis all serves the purpose of illuminating the curious case of what

extrinsic and intrinsic motivation is and in turn, how it affects performance.

4.2 Definition of motivation, performance and incentives

Motivation, performance and incentives are crucial concepts at the centre of thisthesis. Everyone
has a concept of what the term motivation embodies on a genera level without having one clear
meaning. For thisreason, it isvery important first to conceptually clarify what is meant by the term
motivation before one can proceed to an understanding of derived terms as extrinsic or intrinsic
motivation. The word motivation is etymologically derived from the Latin words movere (move,
stir, agitate), motivus (stirred, moved), and motare (set in motion, shake, stir). These words seem to
share a common focus on movement. The everyday usage of the term motivation describes why a
person does something however thisis very vague. Within the academic field severa authors have
defined motivation in different ways for instance as:*“aneed or desire that serves to energize
behavior and to direct it towards agoal” (David Myers, 1996, 297).

Hawkins (1993) defines motivation as:

13



what drives or induces a person to behave in aparticular fashion [...] the internal force
which initiates, directs, sustains and terminates all important activities. It influences
the level of performance, the efficiency achieved and the time spent on an activity.
(132)

These related definitions of motivation have an emphasis on the different factors that drive and

influence, e.g. directing, initiating or sustaining behavior and the intensity and quality of this

behavior.

These different factors that drive behavior have widely been recognised and categorised as internd

and external factors. Porter and Lawler (1968), here cited from Gagne and Deci (2005), defined

intrinsic and extrinsic work motivation as:
Intrinsic motivation involves people doing an activity because they find it interesting
and derive spontaneous satisfaction from the activity itself. Extrinsic motivation, in
contrast, requires an instrumentality between the activity and some separable
consequences such as tangible or verbal rewards, so satisfaction comes not from the
activity itself but rather from the extrinsic consequences to which the activity leads.
(331)

Performance is aterm that refers to behavior that can be observed and assessed. Theterm

performance as Cerasoli, Ford and Nicklin (2014) present it:
The term performance is “synonymous with behavior . . . it is something that people
actually do and can be observed” (J. P. Campbell, McCloy, Oppler, & Sager, 1993, p.
40). Performance is achievement-rel ated behavior, with some evaluative component
(Motowildo, Borman, & Schmit, 1997). For example, performance in academic
settings may be operationalized as presentation quality, while in a sports setting it may
be the number of goals scored. (981)

Incentives in economic theories are mainly concerned with the possible sources that motivate agents
to choose between different actions. According to Cerasoli et a. (2014):
Formally defined, incentives “are plans that have predetermined criteria and standards,
aswell as understood policies for determining and allocating rewards” (Greene, 2011,
p. 219). Although “money is probably the most widely used incentive” (Pinder, 2011,

14



p. 396), incentives include anything provided by an external agent contingent on
performance of particular standards of behavior(s). Thus, promotions, grades, awards,

health benefits, praise, and recognition are all incentives (981).

4.3 A historical account of the theoretic field of motivation

There are atwo very central underlying assumptions that vary across the different theories of
motivation namely whether behavior is based on a natural force e.g. needs or desires, or some kind
of rationality e.g. instrumentality or meaningfulness and whether the focus is on process, how
motivation takes place, or, the content, what motivates.

In a historical perspective hedonism has been a dominant influence on the psychological approach
to motivation. Hedonism refers to severa related theories about what is good for us, how we should
behave, and what motivates us to behave in the way that we do. All hedonistic theories identify
pleasure and pain as the only important elements of whatever phenomenathey are designed to
describe. Within the philosophical arena value hedonism holds that pleasure isintrinsically valuable
and pain isdisvaluable. Something is “intrinsically valuable” if it is valuable for its own sake,
whereas instrumentally valuable goods as money only holds value because of what we can do with
it, which in turn gives us pleasure. Much non-philosophical literature and everyday talk of
hedonism, refers to a person who seeks out personal pleasure without any regard for the well-being
of others and in some cases not even their own future well-being. This version is often termed folk
hedonismand is very closely related to hedonistic egoism which states that we ought, morally
speaking, to do whatever provides us with the most net pleasure after pain is subtracted at any given
time. Motivational Hedonism or Psychological Hedonismis atheory that describes the desire for
pleasure and avoidance of pain as the guidance of all our behavior. Prominent theorists as Sygmund
Freud, Jeremy Bentham and John Stuart Mill amongst others have argued for versions of
motivational hedonism. Bentham and Mill used the idea to support their theory of Utilitarianism,
which states that the right course of action isthe one that is most likely to produce the greatest net
happiness of al the concerned people (Overskeid, 2002, 77). These different accounts of hedonism
are at the centre of the development of a multitude of theories that relates to human needs. The
psychoanal ytic Freud suggested only two basic needs, the life and death instinct, which gave
inspiration to Drive reduction theory formulated by Clark Hull (1943). It stated that humans have
four basic psychologica needs; hunger, thirst, sex and avoidance of pain, whereas (Maslow, 1943)
suggest a hierarchy from lower deficiency needs as hunger and safety to the higher growth needs as
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the need to achieve and to realize one’s potential. The early “prototypical” theories, stimulus-
response theories i.e. psychoanalytic of Freud, Hull’s Learning Theory, Classical Conditioning
known for the Pavlovian dogs, Operant Conditioning by B.F Skinner (1984) or Lewin’s field
theoretical approach, al portrayed humans as machine like reactive organisms obliged to act by
internal or external forces beyond our control e.g. instincts, needs, drivers or reinforcers etc. These
theories all imply that motivation will result if the right button is pushed (Oettingen & Gollwitzer,
2001, 329). More modern theories as the Social Learning theory, Albert Bandura (1977) advocated
that behavior is chosen based on what is expected to lead to the most personally rewarding goals. It
expands on traditional pure stimulus-response behavioral theories by emphasizing various interna
processes as the cognitive process and that motivation can arise from thoughts, beliefs, morals,

feedback, and not only rewards.

4.4 Content theory

Content theories provide for a static “snapshot” of how people are motivated to perform various
activities by describing what motivates people to work. Content theories hold that certain internal
factors direct, initiate and sustain behavior. These internal factors are described as needs and the

theories try to identify these needs and their fulfilment.

4.4.1 Herzberg - two factor theory or motivation-hygiene theory

Frederick Herzberg® was heavily influenced by Maslow’s hierarchy of needs but relates more
specifically to the motivation of individualsin awork setting. Herzberg devel oped the motivation-
hygiene theory based on an analysis of more than 200 interviews with engineers and accountantsin
the late 1950’ies. Herzberg applied a critical incident technique where the respondents were asked
to describe anytime when they felt either exceptionally good or bad about their job (Herzberg,
Mausner & Snyderman, 1959). Herzberg theory states that job satisfaction and dissatisfaction are
affected by two different sets of factors and hence cannot be measured on the same continuum,
which was the popular view at the time (Behling, Labovitz, & Kosmo, 1968). Herzberg argued that
meeting hygiene factors of individuals, or the lower-level needs as Maslow coined them, would not
motivate them to exert effort, but would only prevent them from being dissatisfied. Only if the

3 For the sake of simplicity this line of work is referred to as Herzberg’s work as he continuously developed it even
though there were several others co-authoring the initial publication.
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motivators, or higher-level needs, were met would individuals be motivated. The hygiene factors
such as company policy, administrative practices, supervision, interpersonal relationships, working
conditions, and salary contribute very little to job satisfaction. The motivators that lead to
satisfaction are achievement, intrinsic interest in the work, responsibility, and advancement
(Herzberg et al. 1959). Thisimplies that managers must focus on changing the intrinsic nature and
content of jobs themselves by "enriching” them to increase employees' autonomy and their
opportunities to take on additional responsibility, gain recognition, and develop their skills and
careers. The theory distinguishes between the nature of the work itself and the job environment or
inner and outer factors. Thisis very important for the further inquiry asit is highly related to the
terminology of intrinsic and extrinsic motivation in Self-Determination Theory by Deci and Ryan
which will be presented in more detail later. Further Herzberg did not find salariesto be a

motivating factor based on his study.

Critics have cited that the theory is a need based theory which leaves very little or no influence to
the decisions of individuals. Content theories suggest that the drive or desire to fulfil needs stems
from need deficiencies. The theory does not take persona differencesin motivational factorsinto
account. However, the theories points to motivational factors that relates to other factors than
salaries and bonuses. The theories puts an emphasis on traits as autonomy, self-realisation and
mastery in the job context which is of importance to a growing group of researchers on motivation

and especialy as unskilled manual labour jobs with lower complexity isin adecline.

4.5 Process theory

Process theories seek to explain the dynamic process of how people make choices under certain
types of processes or situationsin an effort to achieve desired rewards.

Process or cognitive theories describes how individual behavior is energized, directed and
maintained as aresult of a conscious decision-making process based on beliefs and expectations of
the future. The theories rest on an assumption that individual behavior is based on conscious and
rational choices. The focus on expectationsis central to Expectancy Theory formulated by Victor

Vroom and later extended by Porter and Lawler, which will be presented next.
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4.5.1 Expectancy theory by Victor Vroom
The expectancy theory by Victor Vroom was formulated in 1964 based on the concepts devel oped
by psychologist Kurt Lewin. Lewin’s field theory stated that behavior is afunction of both the
person and the environment and the individual plans behavior according to how valuable the desired
outcomes are and how able the person is to achieve these goals. Vroom (1964) applied these
concepts directly to awork setting and sets forward this proposition to explain motivation:
The force on a person to exert a given amount of effort in performance of hisjobisa
monotonically increasing function of the algebraic sum of the products of the valences
of different levels of performance and his expectancies that this amount of effort will
be followed by their attainment. (284)

The proposition states that when individuals decide how much effort to put into work behavior it
depends on three different sets of factors (Vroom, 1964):
Expectancy, that putting forth effort will lead to a given level of performance, a sort of
action-outcome link.
I nstrumentality, the degree to which the individual believesthat a given level of
performance will lead to the desired reward, a sort of performance-reward link.

Valence, which is the extent to which the expected outcomes are attractive or unattractive.

These relations were also stated in aformula:

Motivation = Expectancy * Instrumentality * Valence

Managers should attempt to ensure that their employees believe that increased effort will improve
performance and that performance will lead to valued rewards. The theory has an underlying
assumption that increased effort leads to increased performance, which is the central theme of
investigation for this entire thesis. Furthermore, motivation for action is treated as a unitary concept

that varies in amount rather than kind.

4.5.2 The Porter-Lawler Model
Porter and Lawler published an extension of the Vroom expectancy model in 1968. The basic
premise of the Porter-Lawler model is the same as for Vroom's model, since an individual’s

motivation to complete atask is affected by the reward they expect to receive for completing the
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task. However, the Porter-Lawler model is more complex in anumber of ways. It suggests that
increased effort does not automatically lead to improved performance because individuals may not
possess the necessary abilities needed to achieve high levels of performance, or because they may
have an inadequate or vague perception of how to perform necessary tasks. Without an
understanding of how to direct effort effectively, individuals may exert considerable effort without
acorresponding increase in performance. Porter and Lawler thereby stress that an individual’s
ability to perform atask and their perception of the task influence motivation and ultimately the
performance.

Successful performance leads to rewards. Porter and Lawler distinguish the rewards as either
intrinsic or extrinsic. Intrinsic rewards are the positive feelings that the individual experiences from
completing the task e.g. satisfaction and feeling of accomplishment. Extrinsic rewards are rewards
emanating from outside the individual such as raises, bonuses or recognition. In accordance with
thisview the intrinsic rewards are more closely related to successful performance than the extrinsic
since theintrinsic rewards are is directly linked to performing atask whereas the extrinsic rewards
are aresult of acompany’s management and administration. Porter and Lawler’s model suggested
that an individual’s view regarding the attractiveness and fairness of the extrinsic rewards will
affect motivation (Porter & Lawler, 1968). Porter and Lawler (1968) advocated structuring the work
environment so that effective performance would lead to both intrinsic and extrinsic rewards, which
would lead to total job satisfaction. Thiswas to be accomplished by enlarging jobs to make them
more interesting, and thus more intrinsically rewarding, and by making extrinsic rewards such as

higher pay and promotions clearly contingent upon effective performance.

The theory isamodel of behavioral choice. It provides an explanation of why individuals choose
one behaviora option over others, thereby focusing on the behavioral direction process. It barely
attempts to explain what motivates individuals, instead it focuses on how individuals make
decisions to achieve their end value. Furthermore, the theory assume that these decisions are based
on conscious and rational choices, which is an assumption that has been largely contested from
many sides during the course of time, without going into details on the dispute on rational choice
theory.

The process theories are criticised for treating motivation for action as a unitary concept that varies
in amount rather than kind. It is simplistic, because the total motivation a person has is determined

by various factors, but is represented in asingle variable, that provides the basis for making
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predictions. Even theories that distinguish intrinsic motivation and extrinsic motivation consider
them to be additive, with total motivation being the critical motivational predictor or as Gagné and
Deci (2005) comment on the Porter-Lawler model: “Implicit in this model is the assumption that

intrinsic and extrinsic rewards are additive, yielding total job satisfaction” (331).

4.6 Cognitive Evaluation Theory

Building on Vroom’s (1964) expectancy-vaence theory of motivation, Porter and Lawler (1968)
proposed amodel of intrinsic and extrinsic work motivation. Implicit in the Porter and Lawler
model is the assumption that intrinsic and extrinsic rewards are additive, yielding total job
satisfaction. Early studies testing the additivity hypothesis found that tangible extrinsic rewards
undermined intrinsic motivation whereas verbal rewards enhanced it (Deci, 1971). Implying that
intrinsic and extrinsic motivation can be both positively and negatively interactive rather than
additive. The initial finding of decreased intrinsic motivation for an interesting activity following
the experience of being rewarded for doing it has been referred to as the undermining effect (Deci &
Ryan, 1980; 1985b). Numerous experiments replicated and extended the finding and highlighted its
limiting conditions and the results gave birth to the Cognitive Evaluation Theory (CET). CET
specifically focuses on the conditions that diminish or enhance intrinsic motivation. CET presumes
that people have an inherent need for self-determination and competence. CET further asserts that
al externa events have both a controlling aspect and an informational aspect (Deci & Ryan,
1985a). The theory argues that events that negatively affect a person's experience of autonomy or
competence diminish, whereas events that support perceived autonomy or competence enhance
intrinsic motivation. The effect of rewards on intrinsic motivation depends on whether the
informational or controlling aspect is more salient. The informational aspect relates to competence
affirmation whereas the controlling aspect undermines the sense of self-determination.

CET introduces the term perceived locus of causality (PLOC) which refers to aperson’s perception
of whether the reasoning leading to a behavior originates from within the person or externally. CET
suggests that external factors that prompt a change in PLOC from internal to external factors are
tangible rewards, deadlines, surveillance, and evaluations which tend to diminish the sense of
autonomy and undermine intrinsic motivation (Amabile, DeJong & Lepper, 1976; Lepper &
Greene, 1975; Smith, 1975; DeCharms, 1968; Heider, 1958). CET suggest that some external
factors can have the opposite effect such as providing choice about aspects of task engagement,
which tend to enhance feelings of autonomy and therefore can prompt a shift in PLOC from
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external to internal and increase intrinsic motivation (Zuckerman, Porac, Lathin, Smith & Deci,
1978).

Critics of CET have stated that the studies testing CET were laboratory experiments instead of
organisational. Many activitiesin work organisations are not intrinsically interesting which makes it
somewhat inadequate. M ost people who work have to earn money, so using monetary rewards as a
central motivationa strategy seems practical and appealing. There seemsto be an either-or tendency
of promoting intrinsic motivation through participation and empowerment while reducing the use of
extrinsic factors. Alternatively, atendency of using rewards and other extrinsic contingencies to
maximise extrinsic motivation while ignoring the importance of intrinsic motivation.
Self-determination theory, which is a further development of CET but broader in scope, seeksto
explain how extrinsically motivated behavior can become autonomous and introduces individual
differences in causality orientations amongst other additionsto CET (Deci & Ryan, 1985a, 1985b,
2000).

4.7 Self-Determination Theory

Self-Determination Theory (SDT) is afurther development of CET. It is based on an assumption
that people have an inherent growth tendency, or put differently an inner motivation to expand and
exercise competencies, explore new things and to learn (Ryan & Deci, 2000a, 70). This assumption
positsthat all people given the right circumstances will strive to give their best and “fulfil”
themselves. Thisideaof an inherent growth tendency has been the driving force behind extensive
research into the circumstances that lets inner motivation flourish and which that diminish inner
motivation. People have an inclination to integrate external regulationsinto self-regulations and try
hard to integrate into alarger social whole, which is an ideathat is shared by numerous theories
(Ryan, 1995). However, the proposition that these evolved integrative or actualizing tendencies
operate in combination with basic psychological needs for autonomy, competence, and relatedness
isspecificto SDT (Sansone & Harackiewicz, 2000). Several studies indicate that needs are closely
related with intrinsic motivation. The concepts of autonomy and competence corresponds with early
need based theories aswell as CET. SDT is comprised of six mini-theories however for the purpose
of thisthesisthe theory is treated as a unified theory.

Deci and Ryan (2000) define needs as “...innate psychological nutriments that are essential for

ongoing psychological growth, integrity, and well-being” (229).
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According to SDT, people have three core needs; autonomy, competence and relatedness, which
leads to persisted motivation if fulfilled (Deci & Ryan, 2000).
Autonomy refers to the motivation of individuals to pursue their persona values and
interests; however, this does not mean that people want to act independently from others.
Competence refers to the development of key skills and abilities a sense of mastery and that
one’s behavior resultsin the intended outcomes and effects.
Relatedness refers to a sense of belonging in a group or in close relationship with friends
and family.

These three needs are essential for peoples optimal functioning and none of them can be set aside
without negative consequences for the well-being of ahuman. Needs are typically defined as
individua or individually varying in strength. However, SDT posits that they are universal and the
fulfilment is essential for human development. SDT focus on the extent that people can get their
needs satisfied in their social context. SDT posits that needs are universal; however people have
varying orientations about the initiation and regulation of their behavior. People have different
levels of general causality orientations and these orientations indexes to which extent people are

autonomy oriented, control oriented or impersonally oriented (Gagne & Deci, 2005, 339).

Autonomy orientation reflects a general tendency to experience social contexts as
autonomy supportive and to be self-determined.

Control orientation reflects a general tendency to experience socia contexts as controlling
and to be controlled.

I mper sonal orientation reflects a general tendency to be amotivated.

These orientations describe individual differences in people’s tendencies to orient towards
environments and regul ate behavior in various ways. The determination of a person’s predominant
causality orientation can be used to decide which motivational form that will be successful for
activating a person to take action.

Autonomy is one of the three human core needs according to Deci and Ryan (2000). As mentioned
above it doesn’t refer to independency but to the term perceived locus of causality (PLOC), that
CET introduced, which relates to a person’s perception of whether the reasoning leading to

behavior originates from within the person or externally. Albeit the large focus on intrinsic
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motivation, SDT acknowledges that only a small proportion of behavior is aresult of pure self-
interest and self-satisfaction. SDT suggests that behaviors can be characterised in terms of the
degree they are autonomous versus controlled. Humans act in social contexts where different
behaviors are expected with a sense of having to engage in various actions. Thereforeit is highly
relevant to see which factors that can motivate people to engage in these activities that results from
asort of social contextual compliance. A behavior is considered to be externally regulated when
people act with the intention of obtaining adesired result or avoiding an undesired one (Gagne &
Deci, 2005, 334). They are performing the behavior only when it isinstrumental to some separable
consequence. When an employeeis given atask by the immediate superior the motivation for
carrying out the task can vary significantly. The motivation to perform atask can be everything
from active personal engagement to unwilling compliance with the rules or asimple lack of
motivation. Gagne and Deci (2005) describe the process of taking in external regul ations:
“Internalisation is defined as people taking in val ues, attitudes, or regulatory structures, such that
the external regulation of a behavior istransformed into an internal regulation and thus no longer
requires the presence of an external contingency” (334).
The more internalised the extrinsic motivation the more autonomous the person will be when
enacting the behaviors. SDT describes the process of internalization of external regulation by a
controlled-to-autonomous continuum unlike other theories that see it as a dichotomy. Internalisation
inthe SDT framework is an overarching term that refers to three different processes introjection,
identification and integration:
I ntr o ection describes regulation that isinternal to the person, but hasn’t been accepted as
one’s own. It describes atype of internal regulation that is still quite controlling because
people perform such action to avoid guilt or anxiety or to attain ego-enhancement or pride.
I dentification of the values that drives behavior as similar to the subjects own goals, desires
and identity leads to a higher perceived freedom. People feel greater freedom and volition
because the behavior is more congruent with their personal goals and identities. They
perceive the cause of their behavior to reflect an aspect of themselves.
I ntegr ation describes how the person perceives a behavior to be an essential part of who

they are and engagement is self-determined.

Integrated regulation represents the highest level of internalisation of extrinsic motivation, and it
shares some qualities with intrinsic motivation which is another type of autonomous motivation.
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Integrated regulation does not become intrinsic motivation but is still considered extrinsic
motivation because it is characterized not by the person being interested in the activity but by the
activity being instrumentally important for personal goals. The theory describes these different
types of regulation in order to index the extent to which people have integrated them. SDT posits a
self-determination continuum between amotivation and intrinsic motivation. Along this descriptive
continuum, are the four types of extrinsic motivation, with external being the most controlled, and
thus the least self-determined, type of extrinsic motivation, and introjected, identified, and
integrated being progressively more self-determined (Gagne & Deci, 2005). The SDT model of
internalization does not suggest that people invariably move through these “stages” with respect to
particular behaviors however it is possible under the right conditions.

SDT distinguishes between two forms of extrinsic motivation; controlled and autonomous.
Controlled motivation results from governance through rules and rewards, whereas autonomous
motivation occurs when people feel they act out their own free will. Intrinsic motivation is per
definition always autonomous and the type of extrinsic motivation which is autonomous bear some
similarities. Nonetheless, there are two factors which are essential for the internalisation of extrinsic
motivation but not necessary in order to maintain intrinsic motivation (Gagné & Deci, 2005).
Firstly, restrictions and structures are essential for the internalisation of extrinsic motivation but not
necessary for maintaining intrinsic motivation. Second, it is essential for the process of
internalisation that key figures close to the subject is supportive of the behavior a sense of
relatedness, whilethisis of lesser importance for maintaining intrinsic motivation (Gagné & Deci,
2005, 339).

The reasoning behind distinguishing these factors interaction with the two forms of autonomous
motivation is that there is adifference in the behavior they predict. SDT posits that an
autonomously motivated employee will perform better at complex tasks, whilst controlled
motivation yields the same results or slightly better results on simple tasks (Gagné & Deci, 2005,

346). Thisisavery interesting prediction, which is examined further in the experiment.

Rooted in three psychological core needs SDT predicts certain aspects in the social context that will
support intrinsic motivation and promote internalisation of extrinsic regulations. Based on research
these three specific factors have been detected (Gagne and Deci, 2005, 338):

1. A meaningful rationale for completing the given task

2. Recognition that the subjects didn’t necessarily find the task intrinsically interesting
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3. A focus on options rather than control

An employer should strive to make these factors present at the work placeif heisinterested in
achieving a climate that gives the best possible conditions for motivated and well performing

employees.

4.8 Partial Conclusion

When people are intrinsically motivated for an activity they will take it on and derive satisfaction
from the activity itself. Extrinsic motivation requires an instrumentality between the activity and
some separabl e consequences and therefore satisfaction comes not from the activity itself but from
the extrinsic consequences to which the activity leads. Many activities which agents are expected to
perform in the workspace results from externa regulationsi.e. direct-, social- or legal regulations.
SDT explains the process of how these regulations can be internalised so that the agent feels a
larger extent of self-determination while acting according to internalised regulations. The outcome
of this processis highly dependent on whether the person perceives that it satisfies the core human
needs of competence, relations and autonomy. Autonomy is highly related to what CET coins
perceived locus of causality (PLOC) which refersto aperson’s perception of whether the reasoning
leading to behavior originates from within the person or externaly.

SDT states that the type of motivation that is most effective is highly dependent on the nature of the
task. Autonomously motivated subjects perform better at complex tasks while controlled motivation
has a small or no advantage with simpler tasks.

When an employer wants to promote the motivation of his employees SDT emphasises three
aspects in the social context that will support intrinsic motivation and promote internalisation of
extrinsic regulations; a meaningful rationale for completing the given task, recognition that the
subjects did not necessarily find the task intrinsically interesting and a focus on options instead of

control.

5. Principal Agent theory

An underlying assumption of the Principal Agent theory (P/A-theory) isthat the agent is self-
serving and strives to maximize his own utility, hedonistic egoism, whereas the principal wants the
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agent to maximize his utility often represented as shareholder value, the profit of the firm etc. The
principa is anyone who hires an agent to solve atask. A typical case isacompany traded on the
stock exchange where the board of directors, the principals, are elected to represent the shareholders
interests who hires the Chief Executive Officer (CEO), the agent, to run the company. At the next
step the CEO acts as the principa to the managers who are the next in the chain of command and so
on for every step of the hierarchy. For the sake of this thesis the employer will be referred to as the
principal and the employees as agents. Both parties are assumed to act rational when they striveto
maximize their own utility. In this setting the principa will try to maximize the difference between
the productivity of the agents and the costs of running the company including wages paid to the
agents. The agents will in turn try to maximize the difference between the compensation including
wage, career options, competence development etc. and the loss of time, physical and mental
exertion. The P/A-theory is by large focused on this conflict of interest between the principal and
the agents and the alignment of these interests through compensation schemes that can take a
multitude of forms: piece rates, options, discretionary bonuses, promotions and profits sharing and
many more (Prendergast, 1999, 7). Performance-contingent incentives are often viewed as one of
the main solutions to the problem of risk sharing between the agent and the principal. The literature
within this field has an underlying assumption that individuals respond to contracts that reward
performance. Assuming aresponse one would have to assess whether these responses are awaysin
the interest of the firm.

There is substantial empirical literature testing the trade-off between risk and incentives. The
premise of this literature is that relating pay to performance increases output, but at the cost of
imposing risk on workers, which is reflected in higher wages (Prendergast, 1999, 8).

Another difficulty when selecting incentive structures is that contracts cannot completely specify all
relevant aspects for an agent. As aresult contracts offering incentives can give rise to dysfunctional

behavioral responses, where agents emphasize only those aspects of performance that are rewarded.

5.1 Contracts and Economic incentives

According to P/A-theory the contradicting interests of agents and principals make it necessary for
the principal to find a mechanism to regulate the behavior of the agent. The traditional solutionisa
contract that specifies what is expected in different situations. If a contract could specify al the
actions expected from an agent, down to the last detail, there would not be any problems. Evenin
the simplest of job descriptions “complete” contracts are purely hypothetical due to varying
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uncertainties and actions that are hidden from the principal (Besanko, Dranove, Shanley &
Schaefer, 2007, 457). Further, it is very costly for the principal to monitor and ensure that the agent
lives up to the obligations specified in such a contract. The hidden actions of the agent or
asymmetric information provide the basis for the occurrence of moral hazard. When any of the two
parties stand to gain from acting contrary to the principleslaid out by the agreement or ssimply by
taking on extrarisks because the other party bears a part or the entire risk. The hidden information
isrelated to other agency problems as adver se selection, where an agent does not shed light on
information that isin the best interest of the principal but does not serve the agent’s interests. This
occurs when performance-contingent incentives lead to underreporting of undesired outcomes. Two
of the classical methods to solve these problems are rules and regul ations accompanied with
sanctions or control and surveillance. However, rules and regulations have side effects for the agent
that will feel constrained and unmotivated and hence less productive. These negative enforcement
strategies are costly to implement and maintain. Instead, the principal can provide economic
incentives in the agents contract to motivate the agent to act in the interest of the principal. Pay for
performance is a common way of creating this alignment of interests between the principal and the
agent. There has been empirical evidence showing that employees take their compensation into
consideration when they make a decision at work (see Besanko et a., 2007, 480). Another option
for the principal isto revise the agent’s contract periodically to assess the work rate of the agent and
seeif there should be made adjustments to the contract. This ensures a linkage between putting
forth effort and being rewarded as effort in one period is being rewarded in the next period and so

on.

5.2 Risk

When the principal lets the agent’s pay depend on performance he imposes risk on the agent. There
can be anumber of factors that influence the performance of the agent that are beyond the control of
the agent. A sales person’s performance is dependent on several factors including the quality of the
product heis selling and the overall demand in the market heis selling to. Thisimpliesthat his
performance-based income is volatile beyond the effort exerted and hence far more risky than a
fixed salary. Since the agent most typically only has one source of income he is assumed to be risk
averse, meaning he has to be compensated to take on risk opposed to arisk neutral agent who is
indifferent to risks (Besanko et a., 2007, 469). The principa on the other hand is expected to be
risk neutral since the risk of the principal is divided amongst many agents (Bregn, 20044, 10).
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When the principa decidesto let some or the entire pay of the agents depend on his performance,
the agent needs to be compensated for this risk. On the other hand the principal gets more of the
behavior that is rewarded. The performance-contingent incentive comes with arisk and the optimal
level of incentives depends on the balance of these two considerations (Besanko et al., 2007, 473).
The risk averseness of the agent follows the assumption that marginal utility has a diminishing
relation to his wealth; the last dollar earned is less important than the one before and far less
important than the first one. Agents are assumed to be risk averse however the level of
compensation demanded for adding risk varies from agent to agent as humans deal differently with
uncertainty (Besanko et al., 2007, 467). Since the principal doesn’t know these individual risk
profilesit isimpossible to make optimal incentive contracts for every employee. By choosing
performance goals with little variation the principal can reduce the risk exposure of the agents.
Another option isto use ateam compensation practice which reduces the risk of the individual

agents however this approach comes with the downside of potential “free-riding”.

5.3 Dynamic contracts

Classical P/A-theory only accounts for a single contract period however red life accounts for a
dynamic setting with periodical renegotiations. These periodical renegotiation opportunities are also
coined career concerns (Prendergast, 1999, 51). A dynamic setting undermines the importance of
the hedonistic egoism of both principal and agent since they have reputational concerns with
regards to the periods to come. The principal has to treat the agent “fair” and in accordance with the
contractual agreement and the agent has the career concerns in mind regardless of whether the
agent’s future is within the company or in another firm. In a dynamic setting the agent might have
an incentive to reduce his effort if heis remunerated based on performance measures with threshold
bonuses that are either set too high or too low. The high target, a sort of al or nothing bonus, seems
unrealistic, and alow measure induces the agent not to excel the target by too much, since this can
lead to higher target values for the periods to come. This second argument fallsin line with a
tendency that has been referred to as the “ratchet principle” of economic planning where current
performanceis used as a criterion in determining future goals. Agents face a dynamic trade-off
between rewards from attaining aims in the current period and future losses from the assignment of

higher targets in the periods to come (Weitzman, 1980, 303).
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5.4 The measurement of performance
The measurement of “true” performance can have problems when faced with distorting factors, that
are beyond the control of the agent, as mentioned earlier. Further, problems arise when the
performance measures do not reflect all the job aspects expected from the agent. Some behaviors
are measured and rewarded and some are not. Thisissueis at the core of the multitasking principle.
Rebitzer and Taylor (2010) conclude on the Holmstrom and Milgrom (1991) paper on multitasking
that:
The central point of their paper is both simple and profound: when an agent performs
multiple tasks, incentives must perform the double duty of inducing appropriately high
levels of effort generally and inducing a desirable allocation of an agent’s attention

across the various tasks inherent in the job. (30)

The agent is faced with the scarcity of time and will therefore allocate his effort to the tasks that are
measured and rewarded (Besanko et a., 2007, 476). The principal signalises importance of the
measured job aspects and the agent stand to gain from performing well on these assignments.
However, performance measures might not necessarily reflect the overall goals and desired
purposes and not all aspects are equally suitable for measuring in the first place. Thisissueis
particularly important for performance-contingent incentives that often reflect very specific job
aspects. There is one obvious solution to this problem, which isto simply not use performance-
contingent incentives if this leads to a more desirable alocation of work effort. Thiswould in turn
lead to alower work rate according to P/A theory because of the lack of alignment of interests and
incentive effect. Another solution is to adjust the expectations of the agent so that all job aspects are
equally measurable or to design the job in afashion so that every agent is responsible for one or
very few aspects somewhat similar to what Taylor (1947) advised in Principles of Scientific
Management. Taylor (1947) provided a full management theory build on the measurement of agents
every movement to eliminate inefficiencies mainly at the assembly line. This approach comes with
other undesired effects as the meaningfulness or sense of purpose is highly reduced with extreme
specialisation, which in turn leads to less motivated workers and lower work effort. Extreme
specialisation was a practise that was highly popular and produced great results following the
invention of the assembly line. However, as presented previously and worth repeating: “Pretty
much every economy around the world has a low or declining share of manufacturing jobs” (Kenny,
2014).
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When selecting the performance measures for more complex jobs one has to take severa aspects
into consideration; complete contracts are impossible, hidden information, setting precise goals for
all tasks, the variation in measurability of tasks and the difficulty in setting measures that truly
reflect the underlying long term visions and goals of the principa without rewarding undesirable
behavior. Furthermore as stated in this maxim by Cameron (1963):

“Not everything that counts can be counted, and not everything that can be counted counts”.

The maxim beautifully reflect that aspects of high importance are not necessarily measurable, and
that it might be compelling to focus on quantitative aspects, however they may not really hold much
value especially in along term perspective. Thisleads to another problem built in to the discipline
of measuring. Thereis an inherent short-termism in defining various metrics of measurements of
performance since they are often evaluated on annual, biannual or quarterly basis. Quantitative
aspects are often preferred since they are more easily counted, analysed and displayed in charts and
graphs over qualitative aspects which per definition is harder to define and is based on subjective
evaluation.

The difficulty of setting performance measures that “truly” reflect the interest of the principal is
challenging. Thisissue was at the centre of the Kerr (1975) article with the compelling title: “On the
folly of Rewarding A, While Hoping for B”. Kerr (1975) demonstrates that many companies,
organisations and society as awhole very often reward one type of behavior whilein fact hoping for
adifferent behavior.

K eeping the issues from the previous sections in mind the following aspects should be considered

and ideally met when setting performance measures:

The amount of external influences on the measure should be limited, to factor out as much
noise from the “true” ability and performance of the agent which further limits the risk
transferred to the agent.

The measure should reflect all the aspects the principal wants the agent to take on or there
should be individual measures for every single task, to avoid downgrading of unrewarded
tasks.

The principal must ensure that the agents can’t engage in activities which benefit the agent

at the cost of the principal.
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Unfortunately, setting such measures relies on atough and costly analysis which should be
considered carefully before deciding to start the implementation of pay for performance.

5.4.1 Absolute or relative performance measures?

When designing the performance measures the principa has to decide whether the measures should
be absolute or relative. An absolute measure is set ex ante and is afixed target value. This makesit
easy to administer sinceit is objective and verifiable to athird party. As mentioned previously,
setting fixed target values imposes risk on the agent, since factors beyond the control of the agent
influences the chances of reaching them. The “ratchet principle” of economic planning states that
agents faces a dynamic trade-off between rewards from attaining aimsin the current period and
future losses from the assignment of higher targets in the periods to come (Weitzman, 1980, 303).
By setting threshold values the agent has very little incentive to exceed atarget value without the
prospect of reaching the next threshold. Furthermore, the agent would not want to exceed a target
with alarge margin and thus the agent has an incentive to speculate in the timing of producing
results.

The other option is to use relative performance measures by relating the performance of the
individual agent to the overall performance on comparable tasks. This method factors out risk
aspects relating to overall market fluctuations. Such relative measures provide other issues. The
underperformance of co-workers leads to higher pay levels for the individual agent and hence
creates incentives that go against information sharing and cooperation in general (Besanko et al.,
2007, 478). Active negative behaviors are more easily avoided if the actions of individuals are
observed by the colleagues (Bregn 20044, 16). Applying relative performance measures can lead to
collective consensus of low performance of agents to more easily meet individual performance
goals (Bregn 2004a, 16).

5.4.2 Objective or subjective goals?

As mentioned above the advantage of objective measures are that they are verifiable and can be
tested by athird party. However, thisis not always feasible and in these instances a third party can
be substituted with an informed person who can perform post hoc evaluations. Thisimplies that the
performance is observable however not necessarily verifiable sinceit is based on a subjective
assessment by a supervisor or some other informed party. This leaves some uncertainty regarding

31



the reliability of the evaluations. There is considerable evidence that subjective assessment result in
biases. When evaluations are subjective, workers are likely to waste valuabl e resources as work
time when currying favours with their bosses (Prendergast, 1999, 9). One problem is leniency
biases, where supervisors are reluctant to give bad ratings to workers leading to somewhat useless
assessments (Prendergast, 1999, 30). Another, related problem with subjective evaluationsisthe
centrality bias, where supervisors compress ratings around some norm instead of truly
distinguishing good and bad performance (Prendergast, 1999, 30). Thisleadsto lower levels of
motivation since putting forth effort and being rewarded is disconnected with a clear undermining
of what the expectancy theory would refer to as the instrumentality.

Explicit contracts result in agents optimising relative to the contract. While subjective assessments
may be tainted by biases or workers currying favours. According to some theorists a solution isto
use objective and subjective criteria’s in a complementary way thereby reducing the pitfalls in both

assessment strategies (Bregn, 2004a, 16).

5.4.3 Broad or narrow goals?

The considerations related to absolute or relative measures are by large the same when choosing
individual or collective goals. Broader measures that focus on many aspects tend to reflect factors
beyond the control of the agent and hence impose risk on the agent for which he needs
compensation. Broader measures will encourage cooperation and suggestions for improvements of
practises, as agents are rewarded on the basis of the revenue of a division or company profits etc.
Broad measures can also lead to “freeriding” as agents only receive amarginal utility for putting
forth extra effort. This negative effect is reduced if the actions of individuals can be observed by the
colleagues. However, collective surveillance and enforcement is moving focus from the actual work
and is growing in significance with size of peer groups.

A particular problem with narrow measures arises from employees having specific knowledge
because, in such cases, narrow measures do not provide incentives for the employee to utilise her
information (Raith, 2008). This trade-off between risk and distortion effects the performance
measures used and the weights put to different measures in incentive plans.

Surveillance and subjective evaluations can be used to reduce the above mentioned problems
related to risk and multitasking as aresult of performance measures. However, surveillanceis
cumbersome and costly. Therefore, it is necessary for any company to put consideration into how

these instruments — surveillance, subjective evaluations and performance measures — are used.
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5.5 Partial conclusion

This chapter provided an account of the P/A-theory’s view on motivating subjects by providing

performance-contingent incentives with the different related issues. Both principa and agent are

expected to be utility maximizing with contradicting interests. The interests are aligned through

contracts where economic incentives can create a link between putting forth effort and receiving a

reward. However, some aspects are usually beyond the control of the agent which imposes risk on

him for which he needs compensation. The employer gets more of the rewarded behavior and it is

therefore a trade-off between risk and incentives. When the principal decides how to optimally

construct contracts he is faced with two main issues relating to the available information regarding

the effort of the agent and the possibility to set “good” performance measures. The informational

aspect occurs when there is information asymmetry leading to problems of hidden information and

hidden actions with agents taking excessive risks, moral hazard, or keeping information from the

principa aso coined adverse selection. Three main aspects should be considered and ideally met

when setting performance measures. The amount of externa influences on the measure should be

minimised. The measure should reflect all the aspects the principal wants the agent to take on or

there should be individual measures for every single task, to avoid multitasking. The principal must

ensure that the agents cannot engage in activities which benefit the agent at the cost of the principal.

A proper analysis of al of these aspectsis costly and should especially be considered when

introducing pay for performance. The performance measures should reflect the desired goals, and

the considerations for different designsis summarised in the Table 1.

Table 1. Summary of considerations when choosing performance measures

Performance measure | Pros Cons

Absolute Easily verifiable to athird External factors can influence the measure
party at alow cost anditis which imposes risk for which the agent needs
easy to enforce. compensation. The “ratchet principle”.

Relative Factors-out risk aspects Discourages agents from helping co-workers.
relating to overall market Collective consensuses of low performance
fluctuations to more easily meet individual targets.

Objective Easily verifiable to athird It is not dways possible to set objective
party at alow cost and itis measures.
easy to enforce.

Subjective Can be used when objective | Agent can be currying favours for the

measures can’t.

evaluating part. Leniency bias where
supervisors are reluctant to give bad
ratings. Centrality bias where ratings are
compressed around a norm.
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Broad Can support cooperation for | External factors may influence leading to risk
shared goals and extra compensation. Potentia freeriding.
Narrow Provides the agent with a Potential multitasking where non-rewarded
clear purpose. aspects are neglected and lack of incentives for
cooperation

This chapter has been focused on arguments for and against applying performance-contingent
incentives, and the considerations for an actual design from the perspective of the P/A-theory which
isaclassical economic theory. The opposing theories that have been presented, are founded within
apsychological or sociological tradition, and provides a very different view on how to motivate
subjects to perform better. This next section is dedicated to this clash between these different

strands.

6. Extrinsic and Intrinsic motivation

There are two different theoretical approaches to what drives, directs and maintains behavior. SDT
isaproponent of intrinsic motivation whereas P/A theory is a proponent of extrinsic motivation and
both set forward substantial critique of the other. The Crowding Theory formulated by Bruno Frey
is focused on how extrinsic motivation influence intrinsic motivation. Thisis followed by the
defence of P/A-theory and the arguments put forward by Kunz and Pfaff (2002), as a response to

the growing empirical evidence suggesting negative effects of monetary rewards.

6.1 The Crowding theory
Classical economic theories consider extrinsic motivation with an underlying assumption that
comes close to an economic law. Namely, that providing monetary incentives increase performance.
Major schools in psychology, on the other hand, emphasi se the motives that come from within the
person.
The crowding theory states that there is a systematic interaction between extrinsic and intrinsic
motivation and it is generalised in two respects:
1. All interventions emanating from outside the person considered, both positive and
negative, may affect intrinsic motivation.
2. External interventions may crowd-out or crowd-in intrinsic motivation (Frey & Jegen,
2000, 4)
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The crowding-in effects occur when the external regulation is perceived as informational or
supportive asisthe case of positive feedback. The intrinsic motivation of the subject is either
unaffected or in some cases even supported. This effect is explained by SDT as regulations that
support the human needs for competence affirmation and sense of relatedness, which are aspects
that also facilitate the internalisation of external regulations.

The crowding-out effect suggests that there are situations where it is not sensible to use the price
mechanism to obtain a higher supply provided that intrinsic motivation is valuable or Frey and
Jegen (2000) put it: “Monetary incentives crowding out the motivation to undertake an activity may
be considered a magjor anomaly because it predicts the exactly reverse reaction that the relative price
effect on which much of economics is grounded” (3).

If an agent perceive aregulation to be controlling and it diminishes the feeling of autonomy, the
external regulation undermines the intrinsic motivation. Further, it will “push” the reasoning for the
behavior from being intrinsically to being extrinsically driven. These instances of crowding-out or
negative consequence from providing rewards has been called “The hidden cost of rewards”
(Lepper & Greene, 1978), “Overjustification hypothesis™ (Lepper, Greene & Nisbett, 1973) or
simply “Corruption effect” (Deci, 1975). This extensive line of work on the subject has been
accepted by economists as a part of awider concept of human motivation but of little significance
empirically and insignificant in relation to standard economic P/A-theory (e.g. Alchian & Demsetz,
1972; Fama & Jensen, 1983). The price effect holds that, external intervention raises performance
by imposing higher marginal cost on shirking, a sort of disciplining effect, without any effects on
the marginal benefit of performing thereby ignoring any changesin intrinsic motivation (Frey &
Jegen, 2000, 5). If you reward a behavior you get more of it: “the most fundamental economic
“law”, namely that raising monetary incentives increases supply” (Frey & Jegen, 2000, 3).

Laws, rules, rewards and fines, a sort of sticks and carrots, approach isto avery large extent used to
guide our behavior in the workspace and in society as awhole.

The crowding theory views the behavioral regulations as an expression of extrinsic motivation at
work and distinguishes these regulations as either rules or prices. A performance-contingent
incentiveis per definition a prize, expected to motivate a subject to achieve the goals that has been
assigned. The crowding theory states that external intervention in the typical caseis expected to
have two separate effects on the agent’s performance. On one hand, the price effect has a positive

effect on the agent’s performance and if the external intervention also positively effects theintrinsic
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motivation then the two effects work in the same direction. On the other hand, when the external
intervention undermines intrinsic motivation the crowding out effect is at work with a negative
effect on the agent’s performance. When the price effect is dominated by the crowding out effect
the overall effect of external interventions reduces the agents performance level (Frey & Jegen,
2000, 5). Whether the intervention is beneficial from the principal’s point of view is decided by the
magnitude of these two opposite effects.

According to the overjustification hypothesis reported by Lepper, Greene and Nisbett (1973) there
is another reason for the crowding out effect. The self-perception theory suggests, that people do
not have direct access to the motives behind partaking in an activity and therefore observe their own
behavior and thereafter try to justify them. If the extrinsic reasons for the behavior are salient the
person will attribute the behavior accordingly, even if the person was intrinsically interested to
begin with. The focusis shifted from the activity itself to the reward and the attractiveness of this
reward. The person will be lessinclined to partake in the activity in the future, if engaging is not
rewarded and hence the crowding out of intrinsic motivation in the short run and the long run.

The crowding out of intrinsic motivation is not necessarily a problem when applying pay for
performance. If the price effect outwei ghs the negative effect it leads to more overall motivation.
However, the different types of motivation predict different effects on performance in relation to the
nature of the task. The autonomously motivated employee is predicted to perform better on more
complex tasks whereas controlled motivation yields the same results or slightly better results on
simpletasks (Gagné & Deci, 2005, 346). If one further takes the problems discussed earlier in the
section on P/A-theory into consideration e.g. the difficulty of setting “good” performance measures
and the thereof potential problems of multitasking, hidden information etc. and the crowding out
effect all stacks against pay for performance or at least calls for considerable caution when

introducing pay for performance.

6.1.1 Pay for performance and the crowding theory

The crowding theory suggest that there are two main psychological processes through which
external interventions influence intrinsic motivation which is; 1) impaired self-determination and 2)
impaired self-esteem (Frey & Jegen, 2000, 6). Impaired self-determination originates from a
perception that the external regulation forces the individual to behave in a specific manner, thus
substituting intrinsic motivation with extrinsic control. Impaired self-esteem originates from alack

of acknowledging the intrinsic motivation that the individual carriesin thefirst place. The
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possibility to show thisinterest is removed when given areward or commanded to comply (Frey &
Jegen, 2000, 7).

The interpersonal climate within which rewards are administered has significant influence on the
effect of rewards. The agent’s perception of how the regulation is administered decides how a
regulation effects the intrinsic motivation. Thisis similar to the process, described in SDT, of
internalization of external regulations when the needs of the employee are supported. When the
regulation is administered in a controlling fashion it undermines intrinsic motivation. Contrarily, if
the regulation is administered in an informational or supportive way it will tend to be autonomy
supportive and increase intrinsic motivation (Frey & Jegen, 2000, 7).

When rewards are given for some particular behavior it tends to have an undermining effect on
intrinsic motivation due to the crowd-out effect. When rewards are given as asign of the employees
overall contribution and competences it tends to enhance intrinsic motivation. Pay for performance
is by large dependent on the measurability and tends to be very specific in terms of reaching
specific goals and standards and thus tends to have an undermining effect.

Whether agents consider areward as “fair” depends on the relative difference in rewards given to an
employee and his or her peers. If the principal provides the same rewards to a peer group in spite of
relative differences in performance, it tends to have a negative effect on high performing subjects
because of the absent recognition. Thisis a problem that occursin work settings with rigorous pay
systems when there is no option to provide a differentiated pay. Thisis quite similar to the problems
related to the centrality bias, described in the previous section (Frey, 1997, 433).

Frey (1997) argues that different regulations have different effects. Rules or sanctions or a
combination of the two has alarger tendency to undermine the sense of self-determination than
prizes and rewards. Thisis based on the notion that a prize provides the subjects with a choice of
not pursuing the reward whereas a rule does not provide this option of self-determination. However,
different employees perceive such prizes differently. Some subjects might actually respond to the
prize in the same fashion as with rules leading to a crowding out effect (Frey, 1992, 168; Frey 1997,
432). It isworth mentioning that many rules are enforced with prizes or negative prizes and thus
tend to have the same undermining effect.

According to the crowding theory, pay for performance is perceived as potential rewards the
employee can decide to pursue or choose to ignore.
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6.2 The effects of extrinsic motivation on intrinsic motivation

Alexis Kunz and Dieter Pfaff published an article in 2002 based on their concern with the growing
body of work on the detrimental effects of rewards. They discuss how and if this should influence
the assumptions of the P/A-theory and if theories on intrinsic motivation should ultimately be
incorporated into the P/A-theory (Kunz & Pfaff, 2002, 276).

According to Kunz and Pfaff (2002) the core issue of intrinsic motivation isthat it has too many
definitions. It is essentially a hypothetical constructed term that tries to relate unobservable
psychological processes inside subjects by observing behavior and then draw conclusions without
any “real” knowledge of the relation (Kunz & Pfaff, 2002, 279).

They criticise the empirical research for not trying to distinguish the needs for competence and self-
determination from the sensation of total satisfaction from atask. In order to test CET they find it
necessary to make intrinsic motivation operational so that it can be tested independently from the
behavior it initiates. In contrast, the tests have been on the effect that cannot be attributed to
extrinsic motivation and therefore was inferred to be intrinsic motivation. According Kunz and
Pfaff (2002): “thisisacircular theoretical deduction which lacks predictive power and empirical
backing “(284). Kunz and Pfaff (2002) consider the theories on intrinsic motivation and the
crowding theory to be lacking the essential predictive power of outcome. The theories cannot
predict which assumptions are essential for a factor to be considered to be intrinsically or
extrinsically motivating. The crowding theory does not provide criteria’s that ex-ante can assessif a
reward will be perceived as controlling, informational or insignificant. The theory can only post-hoc
analyse the effect of areward, when it has been presented which makes the theory difficult to work
with operationally. The overjustifaction theory also lacks criteria’s that will enable to decide the
optimal level of affirmation of certain behavior. When an employee is not rewarded for an activity,
the reasoning for performing that activity can easily come from social or organisational concerns
instead of intrinsic motivation. By making a clear distinction between intrinsically and extrinsically
driven behavior the theories on intrinsic motivation create an understanding of motivation as either
internally driven or aresult of the surrounding environment. However, it is often the case that itisa
mix of the person and the situation. This leads Kunz and Pfaff to conclude that neither intrinsic
motivation nor the crowding effect can be used to explain the empirically proven detrimental effect

of rewards on performance in economic theory (Kunz & Pfaff, 2002, 283).
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Kunz and Pfaff (2002) criticise the theories on intrinsic motivation on several accounts. One point
of critique isthat they do not have a clear definition of intrinsic motivation. However, thisis not
necessarily the case, for instance the SDT has a clear definition. SDT have made intrinsic
motivation operational in the need for competence, relations and autonomy and shown a positive
relation between fulfilling these needs and persisted motivation. This could arguably provide SDT
with predictive power. Further SDT posits a self-determination continuum between amotivation and
intrinsic motivation. Thisis not arigorous distinction between internally and externally driven

motivations, but a descriptive continuum that follows the degree of internalisation.

Kunz and Pfaff (2002) criticise on an empirical basis the theories that emphasise intrinsic
motivation relies on. The theories lack external validity and they cannot be used for generalisations.
Many of theinvestigations in the field have methodical deficiencies since they have been performed
in experimental research environments and not in the setting, they proclaim to describe. Some of the
subjects in the experiments are children who cannot be expected to explain their behavior on the
level that is required given the complexity of the theories. Further, there is no proof of the
transferability of results obtained with children to adults. Thereisno or very little consideration for
the long term effect rewards have on performance even though some investigations show a
lessening of the detrimental effects over time. The results obtained are open to different
interpretations. Other psychological theories can interpret the results from the experimentsin a
different way due to the fact that conclusions are drawn on unobservable psychological processes.
The results are inconclusive. There has been considerable empirical research that does not support
the theories on intrinsic motivation and research that finds that the detrimental effect of rewards on
performance is highly dependent on how it is administrated and the language used (Kunz & Pfaff,
2002, 284). A further critique is that the results of the experiments by large reflects the choices of
the researchers which explains the altering results obtained in both experiments and the meta-

anayses on the topic.

6.3 Partial conclusion

On one hand, the crowding theory focuses on the effect of external regulations on intrinsic
motivation. A regulation which is perceived as controlling will crowd-out the intrinsic motivation,
whereas an informational or supportive regulation will crowd-in or support the intrinsic motivation.

The effect of aregulation is hence determined of how it is perceived. The effect of areward is
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highly influenced by the extent that it is dependent on specific results. The more dependent on
results the larger the crowding-out of intrinsic motivation. This effect is also influenced by the
context and how it isimplemented and administrated. Thisis much in line with SDT which states
that successful administration of rewards depends on how it interacts with basic psychological
needs for competence, autonomy and relations.

On the other hand, Kunz and Pfaff (2002) criticise the term intrinsic motivation. According to Kunz
and Pfaff (2002) intrinsic motivation is a hypothetical construct of unobservable psychological
processes supposedly at play when there is no extrinsic motivation based on a sort of circular
deduction. Kunz and Pfaff (2002) accept that rewards can indeed have detrimental effects on
performance. However, the assumptions for these detrimental effects do not collide with P/A-theory
which should not be revised. Further, they do not deem it necessary to include the termsintrinsic
motivation and the crowding effect into P/A-theory (Kunz & Pfaff, 2002, 290). Kunz and Pfaff
(2002) raise some points of critique of the empirical basis that the theories on intrinsic motivation
are founded on. They criticise the empirical research for lacking external validity since they are
based on experimental settings. Therefore, it is difficult to make generalisations applicable to work
settings, and experiments performed with children are not necessarily transferable to adults.
Furthermore, the results are open to interpretations and they are inconclusive, since the results are
varying significantly across different experiments. These points of critique are not necessarily
unwarranted and will be brought up in the following section on meta-analysis by Eisenberger and
Cameron (1996).

7. Research studies and Meta-analyses on intrinsic motivation

There has been an extensive research in the field of intrinsic motivation. There has been
considerable empirical research in support of the conclusions that have led to the formulation of the
CET and SDT and many experiments thereafter replicating these findings. Kohn (1993a) and Kohn
(1993Db) find that in the field business and education the use of rewards have often had a detrimental
impact. However, there has been considerable controversy in the validity and reliability of these
findings. The main dispute regards how results obtained in experiments relate to work settings and
whether there is any transferability of results obtained with children to adults. This section is
dedicated to the different views on the effect of rewards. The literature on psychology istypicaly
concerned with the importance of intrinsic motivation whereas several economists find these effects
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to be either limited or highly dependent on specific conditions which can easily be avoided. A
proponent of this view is Eisenberger and Cameron® (1996) who calls for considerable reservations

regarding the detrimental effects of rewards.

7.1 “Detrimental effects of rewards - Reality or myth” by Eisenberger and
Cameron (1996)
Eisenberger and Cameron (1996) put forward a general critique of humanistic psychologists and
cognitive-social psychologist to be highly influenced by a Romantic sensibility and thus putting an
emphasis on aspects as individual freedom, self-expression and self-fulfilment (Eisenberger &
Cameron, 1996, 1155). Eisenberger and Cameron (1996) state that theories of intrinsic motivation
have to alarge extent been driven by the researchers implicit Romantic conceptions about human
motivation: “Systems of reward for improved task performance as promoted by behaviouraly
oriented psychologists, are seen as inherently self-defeating because they interfere with the desire to
explore one’s own potential” (1155).
Eisenberger and Cameron (1996) state that the claims that reinforcement of behavior negatively
effectsintrinsic motivation and creativity, have led many psychologists to assert that:
1. intrinsic interest and creative behavior depend on personally directed exploration, free from
socia control;
2. the supposed pragmatic benefits of behavioral technology for education, business,
psychotherapy are often negated by inherent negative side effects;

3. behaviorism isflawed by basic misconceptions of human nature. (1154)

According to Eisenberger and Cameron (1996) the acceptance, that reinforcement negatively effects
intrinsic motivation and creativity, relies on a preponderance of empirical evidence assumed to be
in support of these claims, is questionable. Eisenberger and Cameron (1996) find the statistical
evidence to be inconsistent with these assertions and their general validity:
However, an examination of almost 100 relevant studies carried out over the last quarter of
century reveal ed considerable variability of results; reports that reward have decremental

* Eisenberger and Cameron (1996) revised the Cameron and Pierce (1994) publication. The two articles and the
subsequent conclusions are based on the same meta-analysis and therefore treated as one meta-analysis, as noted by
Deci, Koestner and Ryan (1999, 632).
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effect, no effect, and an incremental effect on intrinsic task interest have all been frequently
obtained. Thisdiversity of findingsislikely to result from one or more of the following
conditions: (a) Differences between rewarded and nonrewarded groups are small relative to
individual differences within groups, (b) group differences are actually random variations
from atrue difference that falls close to zero, or (c) group differences are greatly influenced
by the details of how rewards is administered. (1157)

Eisenberger and Cameron (1996) criticise the research literature and find that the detrimental effect
of rewards to be more limited and conditiona than commonly supposed:
“... () detrimental effects of reward occur under highly restricted, easily avoidable
conditions; (b) mechanisms of instrumental and classical conditioning are basic for
understanding incremental and decremental effects of reward on task motivation; and
(c) positive effects of reward on generalized creativity are easily attainable using
procedures derived from behavior theory” (1154).

In the midst of Eisenberger and Cameron (1996) meta-analysis, several articles criticised it for
methodological inadequacies (Kohn, 1996; Lepper, Keavney,& Drake, 1996; Ryan & Deci, 1996).
The most significant points of critique were summarized by Deci et a. (1999) and they are:

1. collapsing across cells where there were significant interactions for theoretically meaningful
variables for example, initial task interest, positive versus negative feedback, and
informational versus controlling administration of rewards without doing moderator
analyses for any of those variables,

2. using inappropriate control groups in several comparisons,

3. omitting nearly 20% of the studies as outliers rather than attempting to isolate the cause of
the variability in effect sizes. (633)

While Eisenberger and Cameron (1996) is criticising the empirical evidence suggesting a negative

effect from rewards, Eisenberger and Cameron (1996) and their research is itself the subject of

substantial critique.
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7.2 “A meta-analytic review of Experiments Examining the effect of extrinsic
rewards on intrinsic motivation” by Deci et al. (1999)
Previous to the Eisenberger and Cameron (1996) meta-analysis there had been three meta-analyses
(Rummel and Feinberg, 1988; Wiersma, 1992; Tang & Hall 1995). These three meta-analyses
found considerable evidence in support of a general hypothesis that tangible rewards undermine
intrinsic motivation for that activity. Deci et a. (1999) finds that: “Although each of these studies
had methodological shortcomings, the consistency in their results is noteworthy” (632). Contrarily,
Eisenberger and Cameron (1996) find the undermining effect to be largely a myth.
Deci et a. (1999) found all four previous meta-analyses to have significant methodol ogical
problems. Due to the controversy regarding the conclusions of the four previous meta-analyses,
Deci et a. (1999) re-examined the research literature. The examination led to several interesting
insights.
Tangible rewards have a significant negative effect on intrinsic motivation whereas positive
feedback has a positive effect on intrinsic motivation. Positive feedback enhance intrinsic
motivation and affirms competence if administered in an informational way. Conversely, if
administered in a controlling way it diminishes intrinsic motivation and counteracts the positive
effects of the information, leading to an undermining of intrinsic motivation (Deci et al., 1999).
Numerous aspects of the interpersonal environment were shown to affect intrinsic motivation
depending of being perceived as controlling or informational. Deadlines, evaluations, and imposed
goals were found to undermine intrinsic motivation, whereas the provision of choice and the
acknowledgment of feelings have been found to enhance intrinsic motivation (Amabile et al, 1976;
Smith, 1975; Mossholder, 1980; Zuckerman et al., 1978; Koestner et al., 1984).
Based on previous research®, Deci et al. (1999) suggests that making rewards more informational
requires:

1. minimizing the use of authoritarian style and pressuring locution,

2. acknowledging good performance but not using rewardsto try to strengthen or control the

behavior,
3. providing choice about how to do the tasks, and
4. emphasizing the interesting or challenging aspects of the tasks. (656)

®> By Deci, Nezlek, et al. (1981), Koestner, Ryan, Bernieri, and Holt (1984), and Deci et al. (1994).
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When institutions, as for instance families, schools, businesses, and athletic teams, put an emphasis
on the short term and try to control people's behavior, it may be having a substantially negative
long-term effect (Deci et a., 1999, 659). Further, when organizations select rewards to control
behavior they are likely to come with greater surveillance, evaluation, and competition, which have
all been found to undermine intrinsic motivation (Kohn, 1993a; Deci & Ryan, 1985; Deci et al.,
1999).

7.3 “Intrinsic motivation and extrinsic motivation jointly predicts performance a
40- Year Meta-Analysis” by Cerasoli, Nicklin and Ford (2014)
The most recent meta-analysis by Cerasoli et a. (2014) focus on two moderators for the
interrelationship among intrinsic motivation, extrinsic motivation and performance. The moderators
are quality vs. quantity with regards to performance type and the incentive contingency directly
performance-salient vs. indirectly performance-salient. According to Cerasoli et a. (2014):”The
distinction that may be the most critical isthat of “quality” and “quantity” (J. P. Campbell et al.,
1993)” (982). Intrinsic motivation was more influentia for quality than extrinsic incentives and
extrinsic incentives accounted for more of the difference in quantity performance criteria than did
intrinsic motivation (Cerasoli et a., 2014, 996). Tasks emphasizing performance quality will have a
strong link to intrinsic motivation. The reason is that quality-type tasks tend to require a higher
degree of complexity and engagement of more skill, which commands a greater deal of personal
investment (Cerasoli et a., 2014, 982). Quantity-type tasks can also be interesting (Cerasoli et al.,
2014, 982), but tend to be lower in complexity, and require less personal cognitive investment
(Gilliland & Landis, 1992). Cerasoli et al. (2014) found that:

when extrinsic incentives were present but only indirectly salient to performance,

intrinsic motivation were a better predictor of performance. Conversely, when

incentives were present and were directly salient to performance, intrinsic motivation

was a poorer predictor of performance. (996)

Interestingly they found support for the hypothesis that incentives and intrinsic motivation are not
necessarily antagonistic. Depending on the type of performance and the contingency of the
incentive, incentives coexist with intrinsic motivation. Cerasoli et al. (2014) takesit a step further:
“Those arguing against these types of incentive programs do not question their effectiveness: in
fact, many note that the incentives are amost too effective (G. P. Baker, 1993)” (997). Referring to
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the concern that the intrinsic motivation is undermined while an incentive isin place, but onceit is

gone it leaves no motivation for that activity.

The suitable degree of salience of an incentive should be considered based on the desired behavior.

Their research demonstrates the combined impact of incentives and intrinsic motivation is critical to

performance (Cerasoli et al., 2014, 1001).

Based on their investigation Cerasoli et al. (2014) bring certain recommendation regarding how and

when incentives should be applied, instead of an “either or” approach to incentives:
Tasks that are straightforward, highly repetitive, and perhaps even less inherently
enjoyable, should be more closely linked to extrinsic incentives. On the other hand,
tasks that require a great deal of absorption, personal investment, complexity, and
overal quality should be less linked to incentives and much more closely linked to
intrinsic motivation. Instead, when creativity, autonomy, teamwork, learning, ethical
behavior, well-being, and quality are valued, incentives should be framed as less
salient. (997)

8. Following hypotheses to the Research Question
As mentioned previously, in the section with the research question, a potential positive effect from
providing performance-contingent incentives rests on the assumption that it will increase overall
motivation and effort, and that this increase in motivation and effort will result in improved
performance. The experiment in thisthesis is on the second part of this reasoning namely the effect
of introducing incentives compared to a no incentives control group. The literature review provided
the expectation that different types of motivation predict different performance in relation to the
nature of the task. Intrinsic motivation yielded better performance on tasks that are interesting and
has a quality performance measure. Extrinsic motivation yielded better performance on tasks that
are simple and has a quantity performance measure. This distinction is central to the formulation of
the following hypotheses to the research question. The research question is: What will be the effect
of performance-contingent incentives on performancein an experiment with students?
The research question is clarified by the formulations of two following hypothesis that will be
tested in the experiment and subsequently answered.
Thereisapositive effect from providing perfor mance-contingent rewards when the
task can be characterised assimple.
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Thereisanegative effect from providing perfor mance-contingent rewards when the

task can be characterised as complex.

9. Methodology

The following section is a presentation of the methodical considerations regarding the experiment
that serves as the empirical aspect of thisthesis. It consists of both general considerations regarding
the research instrument and particular considerations regarding the design and execution of the

standardised experiment.

9.1 Validity, Reliability and Methodological consider ations
Validity is aterm developed in a positivistic tradition, which relates to empirical concepts as
evidence, objectivity, truth and universal laws amongst others. Within quantitative research validity
is defined by Joppe, here cited from Golafshani (2003), as:
Validity determines whether the research truly measures that which it was intended to
measure or how truthful the research results are. In other words, does the research
instrument allow you to hit “the bull’s eye” of your research object? Researchers
generally determine validity by asking a series of questions, and will often look for the
answersin the research of others. [Joppe, 2000, 1]. (599)

The validity is hence a matter of, whether the means of measurement are accurate and whether they
are actually measuring what they are intended to measure.
When performing these standardised tests, it comes with the underlying assumption that the derived
conclusions can be applied to subjectsin similar situations. But how reliable are the results if
repeated later in timeis of crucia importance. Reliability within quantitative research is defined by
Joppe, here cited from Golafshani (2003), as.
The extent to which results are consistent over time and an accurate representation of
the total population under study isreferred to asreliability and if the results of a study
can be reproduced under a similar methodol ogy, then the research instrument can be
considered asreliable. [Joppe, 2000, 1]. (598).
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Therdiability of the results according to Kirk and Miller (1986) relate to:
1. the degreeto which a measurement, given repeatedly, remains the same
2. the stability of a measurement over time

3. the similarity of measurement within a given time period. (41)

The experiment as a scientific research method has as the aim and the advantage that it seeks to
reveal the causal relation between variables. Thisis approximated by controlling all variables
except from the independent and by randomized participation (Aronson, Wilson & Brewer, 1998,
102). In an experiment, it isimportant to make efforts to ensure that all subjects have the same
information in an attempt to minimize any confounding effects.

Standardized experiments have the advantage that they make it possible to repeat previously
conducted experiments. This can be beneficial in several ways, partly because it can reinforce a
theory by confirming a hypothesis by replicating it and partly because it may point to deficienciesin
the theory. The selected design is crucial to whether the obtained results are useful when performing
a standardised experiment. A good experimental design is crucial to ensure high validity.

In some experiments, it may be of essential importance to the experiment that the researchersretain
information about what the real experiment is about (Aronson et al., 1998, 120). However, some of
the problems related to this deception can be offset by debriefing the participants after the
experiment (Aronson et al., 1998).

Experiments can be criticized for lacking internal validity if there are too many sources of error - as
the results achieved cannot be assumed to be due to the bonus, but may be due to various error
sources. A prerequisite for internal validity is that the participants have been randomly allocated.
According to Field and Hole (2003, 63) the generalisability of the experimental method refers to,
whether the findings achieved in an experiment can be generalised to other subjectsin other trials,
in another time and another place. The externa validity is related to what other populations and
settings that the treatment and measurement variables that a potential effect can generalised to.
Mook (1983) points out that there often prevails a misconception regarding the importance of
generalisation. According to Mook (1983) it is particularly significant that many experiments enrich
our insights about what might happen - for example, the behavior that could follow agiven
influence. It is not the same as using experiments to conclude and point out what will happen
(Mook, 1983, 382). As Mook (1983) further specifies:
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Rather than making predictions about the real world from the laboratory, we may test
predictions that specify what ought to happen in the lab. We may regard even
"artificial” findings as interesting because they show what can occur, eveniif it rarely
does. (379)

The discipline of hypothesis testing with statistical analysisis an anaysis based on assumptions.
The assumption for atwo-sided significance test for comparing two popul ation means, assuming
equal population standard deviations are:
Independent random sampling either from random sampling or randomized experiment
Approximately normal population distribution for each group (thisis mainly important for
small sample sizes, and even then the confidence interval and two-sided test are usually
robust to violations of this assumption.)
o' = ¢ (In practice, they are not usually relied on if one sample standard deviation is more
than double the other.) (Agresti & Franklin, 2009, 495)

The significance test of the difference in meansis based on two independent samples as the overall
sample was randomly selected the two groups can be treated as independent random samples
(Agresti & Franklin, 2009, 469). For two-sided tests, like the ones in question, the last assumption
isimportant because the two sub-groups consist of 20 observations so the central limit theorem does
not hold. However, when performing two-sided tests the model is robust against violations of the
normal assumption even when the sample sizes are small (Agresti & Franklin, 2009, 485). The
assumption that the two samples have equal standard deviations, so that a pooled standard deviation
estimate is used, isrobust (Agresti & Franklin, 2009, 495). According to Winter (2013): “The
dictum “more is better” certainly applies to statistical inference. According to the law of large
numbers, alarger sample size implies that confidence intervals are narrower and that more reliable
conclusions can be reached” (1). When Winter (2013) tested the applicability of the t-test on
samples as small as N=3 he found that the t-test was valid if the effect sizes arerelatively large. The
sample size N=20 in thesis is beyond the definition of extremely small sample sizes of five or less
observations Winter (2013, 1) operates with. However, the considerations he raises are very
important as: “... large effect sizes are uncommon in the behavioral/psychological sciences”
(Winter, 2013, 7). There are two common pitfalls of hypothesis testing. The type | error isthe

incorrect rgjection of atrue null hypothesis. Thetype Il error, retaining afalse null hypothesis or
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failing to detect an effect that is present. For the current thesis all significance test are reported with
an alphalevel of .05 asit is considered the best way to balance these two potential errors (Winter,
2013, 2). Researchers strive to minimize both Type | and Type Il errors, and methodol ogists have
cautioned that a small sample size implies low statistical power with a correspondingly high
probability of a Type Il error (Winter, 2013, 2). The sampleis not “extremely small” but not
“especialy big” either, which makes it more unlikely to detect small effect differences and likely to
causetype Il errors of failing to detect an effect that is present. Thetype | error is also more likely
to occur in smaller samples as differences can be inflated “...when the sample size is smaller, a
statistically significant finding is more likely to be a false positive” (Winter, 2013, 8). As stated
above, the samples are not extremely small. However, any conclusions derived from the hypothesis
testing should be treated with caution and be assessed critically and in relation to existing evidence
according to Winter (2013):
it can be argued that if a psychologist observes a statistically significant effect based
on an extremely small sample size, it is probably grossly inflated with respect to the
true effect, because effect sizesin psychological research are typically small.
Accordingly, researchers should always do a comprehensive literature study, think
criticaly, and investigate whether their results are credible in line with existing
evidence in the research field. (8)

The purpose of this thesisis not with indisputable certainty to predict whether the same effect takes
placein thereal world. It is assumed, nonetheless, that the hypotheses and the results can be
discussed in relation to existing research, in away that can act as a contribution to how
performance-contingent bonuses relate to performance, while recognizing that there is other ways
that the results may be discussed.

9.2 Research method

When analysing the experiment | will apply both inductive reasoning, which is based on empirical
observations and deductive reasoning based on logic. Induction is a process of making generd
reasoning from empirical facts. Whereas, deduction is a method of logic reasoning that is
considered valid if it islogically consistent. However, it does not need to be true in the sense that it
corresponds with reality only that it islogically consistent with its premises (Thurén, 2008). When
used in acombination it is said to follow a hypothetic-deductive method which is a favoured
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method in the positivistic or postpositivistic paradigm (Thurén, 2008, 18). The hypothetic-deductive
course of thisthesisis provided in Table. 2. The scientific method of findings which are considered
to be true and valid through data collections, can be hypothesized and thereafter tested follows a
hypothetic-deductive method.

The method should be seen from a popperian point of view, where the scientific theory can never be
proved to be true since no number of confirming observations can verify a universal generalisation,
but are tested by attemptsto falsify them (Thurén, 2008, 58).

The experiment was carried out with a control group of a comparable demographic to make it

probable that the observed effect, on average, was that of providing a cash incentive on

performance. If the hypotheses do not hold we can logically falsify that giving cash incentives leads

to increased performance for simple tasks and decreased performance for complex tasks as

universal theorems and to be more limited in their scope.

Table 2. The hypothetic-deductive process of thisthesis.

1) Definition of problem or
guestion

2) Collection of information
3) Formulation of
hypotheses

4) Conduct experiment

5) Do observations

6) Draw conclusion

7) Confirmation =>
repetition of 4) experiment;
if Affirmation =>
Reformulate 3) hypothesis

1)The effect of performance-contingent bonuses on performance

2) Relevant literature on motivation and performance

3) Does the effect of the incentives positively affect the performance
for smple tasks and negatively affect performance on complex
tasks.

4) One experiment with three tasks of different nature with 20
students receiving performance-contingent rewards in one group and
20 students in a no-reward control group.

5) Arethere any significant differencesin mean scores across the
two groups.

6) What in the theory and previous experiments can explain the
results.

7) Indication that rewards has atering effects on performance
dependent on the nature of the task.

9.3 Experimental design

Initially | intended that all participants were enrolled in one Master’s Program namely Applied

Economics and Finance. However, | disregarded this idea, as the volunteering rate was very low

after presenting the experiment to the students. | presented the experiment, both on their internal

group on the social media Facebook and in person in the beginning of one of their lectures. Dueto a

lack of interest from this group of students and the actual time constraints on the production of this

thesis | chose abroader criterion for participation. The only requirement for participating is that the
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subjects are currently students at CBS. The loosening of this criterion for participation,
unequivocally, meant that the two groups were less homogenous, than would have been the case
with only students attending the same program and the same semester. However, in spite of this
alteration the groups can till be characterised as relatively homogenous on average in terms of age
and their current progression of education.

The experiment was conducted with 40 students during one week in October 2016 at Copenhagen
Business School (CBS). The students were recruited from the ones who were present during those
days and volunteered when presented with the experiment. The only requirement was that they
attended CBS. They weretold that they were partaking in an experiment with three different tasks
and that they should solve them to their best ability with an expected duration of 15-20 minutes
based on previous experiences. They were informed that participation was anonymous and that the
average scores would be used to compare the CBS students’ abilities with Russian students for
whom there had already been a similar experiment. There had not been any prior experiment in
Russia. Thisinformation was provided so there would seem to be a meaningful rationale for
partaking without giving away the actual inquiry intended. All participants were debriefed about the
actual inquiry after completing the experiment. The participants were “deceived” as they were told
that there had been a prior experiment in Russia even though it was not the case. Thereis an
element of deception related to this misguidance of participants. | debriefed al the participants after
the experiment and informed of the actual line of inquiry, in accordance with their interest, as some
were more interested than others were. Further, all participants were informed of the importance of
not giving away information to other potential participants to minimize the potential risk of
invalidating the task scores for other participants.

Further they were informed that the experiment consists of three different tasks that fall into three
broad categories based on the skills they predominantly require, namely creativity, spatial insight
and concentration.

The recruiting process for the rewarded group was the same as for the no-reward group. However
once seated in the test-room, they were informed that based on their performance they could receive
abonus. The participants were not informed that the performance levels that triggered a bonus was
based on average scores. They were only provided with the raw scores that they needed to match to
receive payment. The participants could not see the clock while performing the tasks. This approach
was chosen to avoid excessive focus on the clock. Further, to avoid that participants would lose

interest in completing atask when having lost the opportunity of areward. The performance levels
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were stated as: “if you solve this problem within 3 minutes you will receive full payment 200DKK
or if you solve it within 4 minutes you will receive half of that payment 100DKK”.

The expectation that the rewards have an effect on the motivation and more importantly on the
performance of the participantsis that the potential rewards of some significance to the participants.
Even amongst arelatively homogenous group of people as students, | expect, that there is some
dispersion in their disposable income as some work more than others do, some have cheap rental
apartments provided by their parents’ etc. meaning that they have different marginal utilities of
potential rewards. However, on average, it is expected that the possibility to earn up to 600DKK for
15-20 minutes of task solving, that the participants volunteered for prior to learning anything about
possible bonuses should, at least on average, be expected to influence their motivation.

The incentives was provided directly salient to performance which would provide a setting where
the incentives might have an undermining effect on the intrinsic motivation the subjects carried in

thefirst place.

The experiment was conducted with one participant at atime due to logistic reasons as there was
only one experimenter. Further, to avoid interactions between subjects in an effort to minimise the
potential of a confounding effect. The no-reward group was tested first. The average scores from
the no-reward group were used for setting performance targets for the rewarded group. The level
“good” was reached if the incentivised subjects performed the tasks within the average time of the
non-rewarded group. The level excellent was defined as the average minus 25 percent when
considering time scores as is the case for the first two tasks e.g. the creative task and the spatial
insight task. There was only one tria in both of these two tasks. There was provided a maximum
time limit of 10 minutes for the first two tasks, which limits the influence on the mean scores of
“slow” subject. Thiswas done to keep the duration of the overall experiment close to the intended
timeinterval of 15-20 minutes. Further, it is as away of avoiding potential outliers, which needsto
be removed from the sample after an appropriate inspection. By choosing this approach the “slow”
individuals were included without having alarge impact on mean scores. It can be noted, at this
point, that all subjects completed the given tasks with the exception of two subjects when
performing the Figure test or spatial insight task. There was one subject on the bonus treatment and
one subject on the no bonus treatment who did not complete the task. These two subjects were
assigned atime of 10 minutes.
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The concentration task, Recall last-4 digits, was based on 14 trials with the highest number of
correct trials being the desired aim. For this task the level “good” was defined as the average
number of correct trials for the no-reward group and the level “excellent” was defined as the

average of the no-reward group plus 25 percent rounded to the nearest full number.

9.3.1 Tasks

The Candle problem was chosen as the creative task. It was devel oped by psychologist Karl Dunker
at Clark University and published posthumously in 1945. It centres on functional fixedness where
one needs to break this fixedness in order to solve the task. Karl Dunker defined functional
fixedness as being a mental block against using an object in anew way that isrequired to solve a
problem. The Candle problem has been revitalised by Pink (2010) where he hammers the idea that
economic incentives harms creativity and complex problem solving. Based on Glucksberg (1962)
finding that rewards magnifies the problem of functional fixedness with a negative effect on
performance, Ramm et al. (2013) decided to replicate hisinitial finding without finding any
evidence for an undermining effect.

The participants are given: asmall box with thumbtacks, a box of matches and acandle. They are

told: “fix alit candle to the wall (bulletin board) in away so it will not drip onto the table below it”.

The substantial element in providing avalid solution to this problem comes from realising the value
of the containers with its own set of abilities and quite literally “thinking out of the box”. That in
turn leads to emptying one of the boxes and pinning it to the bulletin board and placing the candle
in the box. For the rewarded group the level excellent could be reached within 179 seconds and the

level good within 239 seconds.

The second task was a spatial insight problem, which bear some similarity to the tasks typically
provided on 1Q tests within this discipline of spatial reasoning. The Figure test requires some
reasoning skills connected to the capacity to think about objects in three dimensions and to draw
conclusions from information about these objects. The task is presented visually in Figure 2. (the
solution was not provided) accompanied with the following text: “Show how you can divide this

figure into four equal parts that has the same size and shape, and has the shape of the figure”.
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Figure 2. The Figure Test

If the subjects decide to replicate the figure on the squared A4 and use the given information to
draw the smaller figures in proportion the tasks starts to resembl e a puzzle of lower complexity
where one needs to move the pieces until they fit. For the rewarded group the level excellent could

be reached within 178 seconds and the level good within 238 seconds.

Thethird task, Recall last-4 digits, was chosen as the task that focuses mainly on concentration.
Ariely et a. (2009) performed a quite similar task, coined Recall last-3 digits, because: “it requires
tiresome concentration and we thought that subject who were more highly motivated might be more
likely to maintain high levels of concentration. We did not, however, observe any such difference”
(12). The subjects were told that they could use pen and paper if they wanted. The game goes as
follows, the experimenter reads a sequence of digitsin aquick pace, and stops at an unannounced
point, and asks the participant to provide the last four digits before the stop®. The participants are
given 14 trias at the task. For the rewarded group the performance level good was defined as 10 or
11 correct trials and the level excellent was reached if the participant had 12 or more correct trials.

The Candle problem (Glucksberg, 1962; Ramm et. al. 2013) and a different version of Recall last-4
digits (Ariely et. a, 2009) have been used in previous experiments. These tasks were selected
because they represent respectively acomplex and a simple task. Further, because these two tasks
have been used previously, the results from the current experiment can be interpreted in relation to
the previous results. The Figure test was chosen because it represents an 1Q type of task that
requires some cognitive skills. 1Q tests are in general believed to provide valuable information
regarding the abilities of anindividual. |Q tests typically reflect several different aspects besides
spatial reasoning. However, the task was chosen, amongst three options’, because it provides afirst
impression of being very simple and yet many people do not solve the task as quick as they presume

they would. The first two tasks were standardised to the extent that seemed feasible. However, for

6 See Appendix 1. for more on the presentation of tasks in the experiment and the sequences of digits.
7 Before the “test trial” | tested two other tasks on two friends in order to find one additional task to include in the final
experiment.
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the concentration task, Recall last-4 digits, the reading of these sequences was repeated numerous
times prior to the actual experiment in order to obtain a standard pace that all participants would
face. Thiswas done to ensure that all subjects were faced with essentially the same task.

Further to examine that the three fina tasks would work as intended there was a “test trial” with
four individuals of asimilar age, al attending CBS. The test trial was conducted to ensure, that the
assignments would be understood in asimilar way by all participants. Further the test trial was
conducted to ensure that the tasks had the desired degree of difficulty. Furthermore, to ensure that it
was feasible to conduct all three tasks in 15-20 minutes on average. This time frame was chosen
based on the expectation that the likelihood of getting people to volunteer is negatively correlated to
how much time participants have to spend, with thisinterval as a seemingly fine compromise.

10. Findings and analysis

The main aim of the analysisisto investigate the effect of performance-contingent rewards on the
performance compared to the performance of a no-reward control group. The students participating
in the experiment solved two tasks of a more complex character and one task of amore simple
character. This alows for a comparison for the different incentive treatments dependent on the
character of the task. Firstly, there will be an inspection of potential influences on performance
from the demographics of the participants. This is done through multiple regression analyses.
Secondly, there will be an inspection of the effect of the incentive on the performance for the three
tasks. Thiswill provide an indication if the data can support the hypotheses. The hypotheses are that
the incentive has a positive influence on performance for the simple task and a negative influence
on performance for the two complex tasks. The two hypotheses will be tested by performing

independent-two-samples t-tests on task scores dependent on incentive treatment.

The recorded demographics are age, sex and years of studying. In order to determineif these
demographics are linearly associated to solving the different tasks, | inspected the variables that
could be relevant in the multiple regression models for each task analysed. A multiple regression
analysis was estimated, where the outcome of each of the three tasks was related to age, sex and
years of studying®. When including these three variables the predictive power of the models was

8 See Appendix 2. for more detailed data output for all statistical analyses performed in SAS JMP.
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overal low. This general pattern was not surprising as it was expected that the unobserved ability of
the participants would be the main source of the variability in the results.

There was no significant coefficients for Candle problem (F(3,36)= 0.26, p= .85) with an R? of .02.
None of the included variables seem to predict the outcome significantly for Figure test (F(3,36)=
.28, p= .84) with an R?of .02. Also for Recall last-4 digits there were no significant coefficients
(F(3,36)= 0.74, p= .54) with an R? of .06.

These results indicate several important insights. The variables age, sex and years of studying were
irrelevant for these overall models for each task. All participants were in the range 20-29 years of
age and there was no systematic interaction between age and performance in this experiment. The
fact that age did not provide any valuable explanation for the observed variation in scores for the
three tasks, impliesthat, for the given age interval, adding another year probably does not improve
the abilities required when solving these specific tasks. The fact that years of studying did not
explain the variation in the performance for these three specific task, can be understood in asimilar
fashion, i.e. that additional years of studying at CBS for overall well educated students, does not
interact in a systematic way with the performance on these specific tasks. There was a perfectly
even ratio of 10 males and 10 females for the bonus treatment, and a close to even ratio for the no
bonus group with 11 males and 9 females. There was no significant difference in task scores across
all tasks for gender independent from the treatment and more importantly no significant difference
in task scores dependent on the treatment®. This means that, overall, the males and females did not
perform different dependent on the treatment. The most important finding was that the overall
models only accounted for a small proportion of the variability. This was anticipated as the
unobserved ability of the participants is expected to account for the main variability in scores.

To get anindication if subjects performed in a systematic way across tasks, | inspected the
correlation between scores for the three tasks. The closer the correlation coefficient (r) isto 1 or -1

the higher the degree of relationship between scores for the tasks.

9 Additionally, to the overall multiple regressions | also performed independent-two-samples t-test to compare

task scores in the bonus condition across gender for all tasks. The effect of gender dependent on the treatment was not
significant across all tasks dependent on treatment with the following presentation of the example of the effect of
gender for Recall last-4 digits dependent on bonus. An independent-two-samples t-test was conducted to compare
amount of correct trials in the bonus condition across gender. There was an insignificant difference dependent on bonus
in scores for males (M=7.4, SD=3.6) and females (M=7.3, SD=2.2) conditions; t (18) = 0.08, p=.94.
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Table 3. Pairwise Correlations and Significance Probabilitiesfor the threetasks

Variable | By Variable Correlation Count  Sgnificance Probability

Figure Test | Candle Problem .1999 40 2163

Recall last-4 digits = Candle Problem -.2172 40 1783
Recall last-4 digits | Figure Test -.4181 40 .0073

The two tasks that were the “strongest” correlated were Recall last-4 digits and Figuretest, r(40) =
-.42. The Significance Probability reported in the last column of Table 3. tests a null hypothesis of
no correlation (r=0). The Significance Probability provided that the correlation coefficient between
scores for Recall last-4 digits and Figure test (p=.0073) is statistically significant.

The correlation coefficient was not statistically significant for the two other pairwise correlations.
Thisimplied that doing well on Recall last-4 digits, getting a high amount of correct trials, isrelated
to a shorter solution time in the Figure test and vice versa. Thisindicates that thereis arelationship
between the performances for these two tasks, however it does not provide a systematic picture of

the performance across all three tasks.

Now | will proceed with analysing the effect of the bonus on the performance for the three tasks.
Before analysing this effect, | will provide a repetition of the definition of the performance level
good and excellent for the three tasks, and the size of the corresponding reward.

Thereis severa ways of analysing the performance dependent on the incentivei.e. by examining
the task scores by the probability to reach at least the good or the excellent performance level or the
fraction of earnings from the total possible earnings or ssmply using raw scores. | will start by
presenting the probabilities for reaching the different performance levels, the fraction of earnings
and then turn to the raw scores. Thisis done to show that the general pattern of the resultsisthe
same regardless of how the datais analysed. The raw scores are used for the further analysesin

independent-two-sampl es t-tests dependent on incentive treatment.

If aparticipant in the incentivised group reach the performance level excellent, that participant
receives DKK 200. If aparticipant in the incentivised group reach the performance level good, that
participants receives DKK 100. For the Candle problem the performance level excellent is reached
if the participant solves the task within 179 seconds and the performance level good is reached
within 239 seconds. For the Figure test, the performance level excellent is reached if the participant
solves the task within 178 seconds and the performance level good is reached within 238 seconds.

For Recall last-4 digits a participant has 14 trials. The performance level good is defined as 10 or 11
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correct trials, and the level excellent isreached if the participant has 12 or more correct trias. In
Table 4. isapresentation of the frequencies of reaching the different performance levels and the

actual earnings of the bonus and the hypothetical earnings of the no bonus group.

Table 4. Performance by task and treatment presented as Amount of subjectsreaching
excellent, and at least good performance levels and earningsin DKK

N= Excellent N= at least good Earningsin DKK
Treatment = No Bonus | Bonus No Bonus Bonus No Bonus Bonus
Task
Candle problem 6 9 13 11 1900 2000
Figuretest 8 4 10 7 1800 1100
Recall last-4 digits 7 2 11 4 1800 600

At first glance, there seems to be a positive effect of providing a bonus for reaching the excellent
performance level when solving the Candle problem and a negative effect for the Figure test and
Recall last-4 digits. The amount of people, from 20, who at least reached the good level, is higher
for the no bonus treatment across all three tasks. The actual earnings DKK 3,700 of the bonus group
isthe sum of the last column compared to a hypothetical earning of the no bonus group of DKK
5,500. This general pattern is presented in Table 5. where the frequencies are presented as
percentages. The last column, the % earnings provides a picture of very a small positive difference
in performance for the Candle problem and relatively larger negative effects for the Figure test and
Recall last-4 digits.

Table 5. Performance by task and treatment presented as Per cent of subjectsreaching
Excellent, and at least good performance levels and earningsin DKK

% Excellent % at least Good % earnings
Treatment = No Bonus | Bonus No Bonus Bonus No Bonus Bonus
Task
Candle problem 30 45 65 55 48 50
Figuretest 40 20 50 35 45 28
Recall last-4 digits 35 10 55 20 45 15

Table 4. and Table 5. provide afirst impression of how the different groups performed across the
three tasks, but one should keep in mind that the contingencies and the resulting earnings are
hypothetical for the no bonus group. When you relate it directly to the compensation for instance by
examining the data by the probability to reach the at least good or excellent performance level or
the fraction of earnings from the total possible earnings, you compare the essential difference

between the two groups since the first group did not face these contingencies. The group that was
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tested first, the no bonus group, was not informed of any such performance levels making this
approach seem far from ideal for actual comparisons. As an aternative, the datais analysed in terms
of raw scores from the two groups, even though it does not relate directly to the compensation that
the incentivised group received. Both groups were informed and it was emphasised from the
experimenter that they should solve all the tasks to their best ability. Obvioudly, the incentivised
group did receive additional information regarding how their performance translates into bonuses.
However, they were not able to see the clock and would therefore be expected to solve the first two
tasks as quickly as possible, instead of making inferences about their times relative to incentive
levels. For Recall last-4 digits, the potential downside from using raw scores is that rewards can
become unreachable because of too many incorrect trials, which might be more easily inferred by
participants during the course of 14 trials compared to making inferences from a sense of timein
thefirst two tasks. So for al three tasks there might be a potential negative effect from missing out
on areward whilst performing the task, however as mentioned above it was stressed from the
experimenter that they should strive to solve every task to their best ability. For this reason the data

will be analysed in terms of mean raw scores, which are presented in Table 6.

Table 6. Performance by task and treatment presented as Mean raw scores and standard

deviations.
Means Standard deviation (Sd)
Treatment No Bonus Bonus No Bonus Bonus
Task
Candle problem 239,2 220,5 127,0 141,7
Figuretest 237,9 319,4 148,3 168,4
Recall last-4 digits 9,7 7,4 3,1 2,9

Table 6. indicates a positive effect of providing a bonus when solving the Candle problemand a
negative effect for the Figure test and Recall last-4 digits, on average, with relatively similar
standard deviations within groups. Before performing independent two sided t-tests to compare
task-solving scores for each of the three tasks in a no bonus and bonus condition, | tested the
assumption of the normality and equality of the variance- for the sub-groups. The assumptions
regarding randomisation is met as the overall sample was randomly selected the two groups can be

treated as independent random samples.

The normality assumption of the distributions was tested, for the Candle problem, in a Shapiro-
Wilks test of the no bonus (W=0.89, p= 0.03) and the bonus (W=0.92, p= 0.14) groups. It indicated
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argjection of null hypothesis that the data for the no bonus group follow a normal distribution
whereas the null hypothesis was not rejected for the bonus group. When testing for the equality of
variances, The Levene’s test indicated that there is not a statistically significant difference (F=1.65,
p=0.21) in variances between the two groups when solving the Candle problem. Consequently, a
pooled estimate for the error term is used. Next, an independent-two-samples t-test was conducted
to compare the time needed to solve the Candle problem in bonus and no bonus conditions. There
was an insignificant difference in scores for bonus (M=220, SD=142) and no bonus (M=239,
SD=127) conditions; t (38) =-0.44, p= 0.66. These results indicate that there is not a statistically
significant effect of the bonus on the time needed to solve the Candle problem as there was no basis
to reject the null hypothesis of equal means. Additionally, | performed, a non-parametric test due to
apossible violation of the normality distribution, Wilcoxon rank-sums test (Z=-.05, p = 0.62) that
tests that the mean ranks of the groups are the same. This test confirmed a non-significant effect of
the bonus on the time needed to solve the Candle problem. The p-values are relatively similar for
both tests, which was expected, asthe t-test is robust against violations of the normality assumption.
The rewarded group was 19 seconds quicker on average, however this difference was not
statistically significant.

For the Figure test the normality assumption was tested of the distributions in a Shapiro-Wilks test
of the no bonus (W=0.92, p= 0.08) and the bonus (W=0.94, p= 0.26) groups. The resultsindicate
that the datafor both groups follow anormal distribution. When testing for the equality of
variances, The Levene’s test indicated that thereis not a statistically significant difference (F=0.43,
p=0.52) in variances between the two groups when solving the Figure test. Consequently, a pooled
estimate for the error term is used. Next, an independent-two-samples t-test was conducted to
compare the time needed to solve the Figure test in bonus and no bonus conditions. There was an
insignificant difference in scores for bonus (M=319, SD=168) and no bonus (M=238, SD=148)
conditions; t (38) = 1.62, p=0.11. These results indicate that there is no statistically significant effect
of the bonus on the time needed to solve the Figure test. The rewarded group was 82 seconds

slower on average, however this difference was not statistically significant.

The normality assumption was tested, for Recall last-4 digits, of the distributionsin a Shapiro-
Wilkstest of the no bonus (W=0.94, p= 0.28) and the bonus (W=0.95, p= 0.35) groups. The results
indicate that the data for both groups follow a normal distribution. When testing for the equality of

variances, The Levene’s test indicated that there is not statistically significant difference (F=0.17,
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p=0.68) in variances between the two groups. An independent-two-samples t-test was conducted to
compare the amount of correct trialsin the Recall last-4 digits task in bonus and no bonus
conditions. There was a significant difference in scores for bonus (M=7.4, SD=2.9) and no bonus
(M=9.7, D=3.1) conditions; t (38) = -2.45, p=0.02. These results indicate that there is an effect of
the bonus on number of correct trials, as | could reject the null hypothesis of equal means. The
rewarded group had a 2.3 fewer correct answers on average and this difference was statistically
significant providing a negative effect of providing areward. To test if this difference was driven by
gender, | further tested whether the effect of the incentive was dependent on gender, using an
independent-two-samples t-test. The normality and equality of variance assumptions was tested in
the same manner described above, with no detection of violations. For women, | found a significant
difference in scores for bonus (M=7.3, SD=0.9) and no bonus (M=10.2, SD=0.9) conditions; t (17) =
-2.3, p=.035. For men, | found no significant difference in scores for bonus (M=7.4, SD=1.0) and no
bonus (M=9.2, SD=1.0) conditions; t (19) = -1.2, p=.22. Implying that the number of correct trials
in Recall last-4 digits for women decreased significantly when provided with abonus. Therewas a
difference for men, however this difference was not significant. Thisimplies that the difference in
the bonus and no bonus conditions, independent from sex, isin fact explained by the significant
difference for women.

In order to check, if this was a general pattern across all three tasks, | performed asimilar anaysis
of the Candle problem and the Figure test!°. For the Candle problem, no such difference prevailed.
For the Figure test, there was a significant difference in scores for men, while there was no
significant effect for women. There was a significant decrease in performance in the bonus
condition for men. However, the negative effect of the incentive for men was not large enough to
make the effect of the incentive significant independent from gender. On an overal level, there was
no significant difference in task scores for men and women dependent on the treatment. However,
there was a significant difference across treatments in two instances dependent on gender. There
was a significant negative effect from the bonus, for men performing the Figure test and women
performing Recall last-4 digits. Implying that there was not a general pattern of the effect of the

bonus dependent on gender.

10 These additional tests are provided in Appendix 2. They are not a part of the main aim of the analysis, whichis
testing for the effect of the bonus for the three tasks independent from gender.
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The findings showed on average a small positive effect from the bonus when solving the Candle
problem and alarger negative effect for the Figure test compared to the control group however
these differences did not provide a statistically significant indications that would provide basis for
rejecting the null hypotheses of equal means. This answers the following hypothesis regarding a
potential negative effect from incentivising when the tasks is of a more complex nature and
provides some intrinsic task interest, which is arelation that there was not found any statistical
evidence fore. There was a statistically significant difference in the performance levels between the
two groups when performing the task Recall last-4 digits, which answers the second following
hypothesis. However, the result was of the opposite effect that was anticipated, with the bonus
providing a negative impact on performance for this simple task.

11. Discussion and implications

The literature review provided several possible explanations for the motivational effects at play in
the experiment. These insights provide the basis for interpreting the observed performance in the
experiment.

Motivation is a fundamental component of any model on performance. For many organisations, it
was their number one problem (Watson, 1994). Kunz and Pfaff (2002) raise the point of critique
that, intrinsic motivation is essentially a hypothetical constructed term. Thisclaim isvalid but it
does not provide much insight. It can be asserted that untangling the isolated effect from intrinsic
motivation can be difficult as: “intrinsic motivation rarely operates in isolation from other types of
motivation” (Locke & Latham, 1990, 58). Admittedly, many activities are not intrinsically
interesting (Locke & Latham, 1990) and that people who work, for the most part, have to earn
money so using rewards as a central motivational strategy seems appealing and practical. However,
ignoring the influence of intrinsic motivation on performance is a losing proposition as: “intrinsic
motivation remains a moderate to strong predictor of performance regardless of whether incentives
are present” (Cerasoli et al., 2014, 1001). The Porter- Lawler model assumed an additive effect of
intrinsic and extrinsic rewards. On the contrary, The Cognitive Evaluation Theory is concerned with
a possible undermining effect of intrinsic motivation from rewards, which is an effect that
according to (Eisenberger & Cameron, 1996) is more limited and conditional than commonly
supposed. The Crowding Theory suggested a systematic interaction between extrinsic and intrinsic
motivation based on the interpersonal climate within which rewards are administered, with
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controlling aspects crowding-out and informational aspects crowding in. Cerasoli et a. (2014)
found support for the hypothesis that incentives and intrinsic motivation are not necessarily
antagonistic in the most recent meta-analysis on the topic. Depending on the type of performance
and the contingency of the incentive, incentives coexist with intrinsic motivation. Cerasoli et al.
(2014) proposed the incentive contingency directly performance-salient vs. indirectly performance-
salient to be a possible moderator for the interrelationship among intrinsic motivation, extrinsic
motivation and performance. However, such an effect was not tested, as the incentives provided in
the experiment were directly performance salient. Cerasoli et a. (2014) found that, when incentives
were present and were directly salient to performance, intrinsic motivation was a poorer predictor
of performance (Cerasoli et al., 2014, 996). Thisimplies that the experiment was performed in the
setting where there is a possible undermining effect as. “In a “crowding out” fashion, intrinsic
motivation was less important to performance when incentives were directly tied to performance”
(Cerasoli et al., 2014, 980). The Self-Determination Theory introduced a detailed distinction of the
extrinsic and intrinsic motivation dichotomy by introducing a controlled-to-autonomous continuum
with the prediction that an autonomously motivated employee will perform better at complex tasks,
whilst controlled motivation yields the same results or slightly better results on simple tasks.
Cerasoli et al. (2014) find that the joint impact of incentives and intrinsic motivation is critical to
performance. Cerasoli et a. (2014) focus on the moderators for the interrelationship among intrinsic
motivation, extrinsic motivation and performance with the most critical distinction being the
performance type quality and quantity. The tasks that emphasise performance quality typically
require a higher degree of complexity and engagement of more skill than quantity-type tasks, which
can aso be interesting, nevertheless tend to be lower in complexity (Cerasoli et al., 2014, 982).
Intrinsic motivation was more influential for quality than extrinsic incentives and extrinsic
incentives accounted for more of the difference in quantity performance criteriathan did intrinsic
motivation (Cerasoli et al., 2014, 982).

Based on these insights, the effect of providing incentives for the complex tasks was expected to be
negative. The analysis of scores for the Candle problem did not provide a negative effect. The effect
was positive but not significant. It can be noted that for the Candle problem, (Glucksberg, 1962)
found a negative effect from incentivising. Ramm et al. (2013) replicated the experiment. When
comparing the raw scores Ramm et al. (2013) found a negative effect from incentivising dependent

of completion, however this effect was not significant. Ramm et al. (2013) inspected the relevance
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of gender composition as Glucksberg (1962) only had male students participating. Ramm et al.
(2013) found no significant difference dependent on gender. The current experiment provided a
further support to this finding, as | found no significant differences for gender for the Candle
problem. Nor Ramm et al. (2013) or the present experiment can indicate further evidence for a
negative effect of incentives, when solving the Candle problem, that Glucksberg (1962) originally
found and Pink (2010) has revitalised.
On average the Figure test, which was casted as atask of amore complex character, indicated a
larger negative effect from the incentive. Nevertheless, the difference was not statistically
significant. The negative effect from incentivising, isin line with the hypothesis for complex tasks.
Y et, the magnitude was insignificant. The finding of non-significant differencesis much in line with
(Winter, 2013), who states that effect sizesin psychological research are typically small. This
picture of non-significant effects did not hold for the task, Recall last-4 digits, that mainly require
concentration and was casted as the simple task. For Recall last-4 digits, | observed, a significant
negative effect from the incentive. Thisfinding is contrary to the hypothesis of a positive effect
from incentives for ssimple tasks. Thisfinding is quite surprising asit contradicts not only the
relative price effect but also the fact it was the task that would be expected to yield the lowest level
of intrinsic interest suggesting a very limited crowding out effect. However, it is much in line with
Ariely et a. (2009) when testing Recall last-3 digits for three incentive levels who found a
declining performance as a function of incentives”(12).
Therelative price effect predicts a positive effect of the incentive on performance. However,
previous research from Ariely et a. (2009), challenges the assumption that increases in motivation
necessarily lead to improvements in performance:

In eight of the nine tasks we examined across the three experiments, higher incentives

led to worse performance. In fact, we were surprised by the robustness of this effect;

we had expected some of the six tasks included in the first experiment to respond in a

positive monotonic fashion to level of incentive. (20)

The only task that provided a positive relation was a key pressing task that: “requires only pure
physical effort” (Ariely et al., 2009, 14). Thisisaquite radical finding, as most tasks require more
than pure physical effort.

One of the ninetasks Ariely et a. (2009) performed was Recall last-3 digits. A task that is very
similar to Recall last-4 digits. Ariely et a. (2009) found a negative effect from incentivising. Thisis
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much in line with the results obtained from performing Recall last-4 digits. Prior to their
experiment, Ariely et a. (2009) anticipated that the effect of large incentives would not affect the
tasks that mainly involved concentration. Ariely et al. (2009) did not find such an effect. Ariely et
al. (2009) explained their findings for the effect of incentives by refering to:
The ideathat excessive incentives could undermine task performance is embodied in
the “Yerkes-Dodson law” [Yerkes and Dodson (1908)], which posits that there is an
optimal level of arousal for executing tasks, and that departures from thislevel in

either direction lead to a decrement in performance. (3)

In order to understand the relation between motivation and performance Ariely et al. (2009) refers

to the Y erkes-Dodson law, depicted in Figure 3., as the main source of explanation for their results.

Figure 3. Depiction of the Y erkes-Dodson law.

Performance

lowy medium high
Arousal

The figure shows arelation where there is an optimal level of arousal for performing atask. Any
deviation from this optimal level yields lower performance. This relation alows for individual
differencesin optimal levels and different optimal levels for different tasks. These differences
would simply push the curve in either direction aong the arousal axis, with the same general
relation. A possible crowding out effect would dampen the overall level of arousal from introducing
the incentive. The Porter- Lawler model assumed an additive effect of intrinsic and extrinsic

rewards and further provided the assumption that increased effort does not automatically improve
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performance. Because, individuals might not possess the necessary abilities needed to achieve high
levels of performance. Previous research suggest that increased motivation can have a negative
effect on performance due to a general focus of attention where increased motivation tends to
narrow individuals’ focus of attention (Easterbrook, 1959) . Attentional focus can further be
detrimental for tasks that involve insight or creativity where participants need to make unusual
connections between elements (McGraw & McCullers, 1979). These notions support the relation
depicted in the Y erkes-Dodson law where too high levels of arousal get self-defeating. The Y erkes-
Dodson law provides an interpretation of the results for the two incentive conditions in the current
experiment. The task results for Recall last-4 digits, according to this perspective, provides a picture
of amovement along the arousal axis. This movement, lead to a decrement in performance for
Recall last-4 digits or as (Ariely et. a, 2009) put it: “It now appears that beyond some threshold
level, raising incentives may increase motivation to supra-optimal levels and result in perverse
effects on performance”(20). In this perspective, the non-significant results on the two complex
tasks can be interpreted in three ways. Firstly, the reward was not perceived as significant, in spite
of the intentions of the researcher. Implying that the bonus did not influence the motivation or the
performance of the participants significantly. Secondly, that the introduction of the extrinsic reward
only offset the drop in intrinsic motivation, for the complex tasks, on average. Leaving the overall
motivation and performance unaltered. Thirdly, that the added motivation, that followed the
incentive, dominated the crowding out effect, to such an extent, that it lead to an unaltered effect on
performance. From one supra-optimal level to another supra-optimal level, on each side of the
optimal peak level. Leaving the performance unaltered. The last explanation is supported by Ariely
et a. (2009) who notes that: “Tasks that involve only effort are likely to benefit from increased
incentives, while for tasks that include a cognitive component, there seems to be alevel of
incentive beyond which further increases can have detrimental effects on performance”(16).

There are several other potential reasons for why the experiment did not provide support, for the
hypotheses of the performance in relation to the complexity of the task, mainly connected to the
validity of the research. The fact that there was a large uncertainty connected to the “isolated” effect
of the incentive, as there was not recorded a variable that explains or indicate the abilities of the
individual subjects. Thiswould have provided a better baseline for detecting potential effects of the
incentive dependent on this indicator variable. The potential effect of the bonus might for this
reason have “drowned in noise”. Thisimplies that there is a considerable potential of atypel error,

which isthe incorrect rejection of atrue null hypothesis, for the negative effect of the incentive on
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the complex tasks. The fact that, the simple task yielded the opposite result of the hypothesisis
either a quite surprising finding or smply aresult of the choices made by the researcher resulting in
atypel error. It cannot be determined with certainty, that the researcher did not subconsciously
change the pace when reading the digit sequences for the rewarded group. Perhaps, as a result of the
rewards being paid out of the researchers own pocket, in spite of the fact that measures were made
to avoid pace differences. This potentially harmful effect could have been avoided by recording the
sequences. An aternative explanation for the significant difference in performance for Recall last-4
digitsisthat it isrelatively easier to make inferences about the possibility for reaching the defined
performance levels for this task. When participants realise that they are not able to meet the
performance thresholds, their performance would suffer from the bonuses becoming unobtainable.

This leads to lower scores on average for this task in the incentivised condition.

One could argue that the burden of proof is on providing a bonus, as the relative price effect would
predict a positive relation to incentivising. Furthermore, providing a bonus, where there previously
was none, come with additional costs to the principal. From this perspective the findings of a non-
significant effect for the complex tasks and a significant negative effect on the ssimple task provides
no argument for incentivising for these specific tasks. The opposite expectation, represented by
Ariely et a. (2009), that incentives seriously harms the performance, for the tasks included in their
experiment, is afar more radical finding than what the current thesis found.

Some limitations should be kept in mind when interpreting the results obtained in this experiment.
The participants in the experiment were students of a business school and it cannot be determined if
the results generalise to the general population. The experiment tested three specific tasks and the
results are specific to these tasks, without being able to determine if the findings generalise to other
tasks. There was no measurement of motivational levelsimplying that al inferences of motivational
levelsis based on the insights provided by other researchers. Further, it cannot be said with
certainty that the results of the current experiment is not in fact particular and not general or as
(Eisenberger & Cameron, 1996) point out, that group differences are actually random variations
from atrue difference that falls close to zero. Furthermore, it is possible that the results mainly
reflects the choices of the researcher as proposed by Kunz and Pfaff (2002). However, ignoring
previous research with references to its limitations might be away of missing potentially important

insights regarding the effect of providing incentives. The current paper does not provide an
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argument for providing incentives for the three tasks that were tested. This result is supported by
Ariely et a. (2009) who found that:
For many tasks, introducing incentives where there previously were none or raising
small incentives on the margin is likely to have a positive impact on performance. Our
experiment suggests, however, that one cannot assume that introducing or raising
incentives always improves performance. (20)

12. Conclusion

Thisthesis provides severa indications for the effect of monetary incentives on three specific tasks
in an experiment with students. The hypothesis was that providing incentives would have a positive
effect for smple tasks and a negative effect for complex tasks. No such relation was found for the
complex tasks, as the performance was not significantly different for the two conditions. One of
these complex tasks was the Candle problem. For the Candle problem, there was no indication of
the negative effect Glucksberg (1962) found, much in with Ramm et al. (2013) who did not find a
significant detrimental effect of incentives for this specific task. The Figure test, the second
complex task, did not provide any significant effect on performance from the incentive either. These
findings might be considered surprising, given the relative price effect much of the economic
theories are founded on, but does not provide support for an actual detrimental effect of incentives
for the two complex tasks. However, in this experiment the simple task, Recall last-4 digits,
provided a significantly negative effect of the incentive, which was afinding that was surprising, as
it was the opposite effect of what was expected. Further, it was the task that, from a theoretical
perspective, was the least likely to produce a negative effect of the incentive. It cannot be
determined if thisfinding isin fact aresult of the choices made by the researcher. However, it can
be noted that Ariely et a. (2009) found the same relation, for avery similar task. These findings
indicate that one cannot just assume a positive or negative effect on performance from providing
incentives. The participants in the experiment were students and it cannot be determined if the
results generalise to the general population. The experiment tested three specific tasks and the
results are specific to these tasks, without being able to determine if the findings generalise to tasks

in an actual work setting.
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14. Appendices

Appendix 1. Task presentations

The tasks on the following pages, as they were presented to participants on each there sheet of A4
and available to al were pencils and empty squared paper when performing the Figuretest. The
digit sequences for Recall last-4 digits was presented verbally.
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The Candle problem

“Fix alit candleto the wall (Bulletin board) in away so it will not drip onto the table below it”.

Tools:
A small box with thumbtacks
A box of matches

A candle
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Figure test

“Show how you can divide thisfigure into four equal parts that has the same size and shape, and has

the shape of the figure”.
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Recall last-4 digits

“I will read a sequence of digitsin aquick pace and stop at an unannounced point, and ask you to
provide the last four digits before the stop”.

Sequence of digits:

54231023949034034959603486
774493020459834098 389479873487409384873
4983874098309483483472 7191984754787492
37127173047658593

87038339827498236

46759327484750932

772893892

83082163664738

9292002846658902

26244345361122324536

47493725520209

83552572823892385
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Appendix 2. Data output from SASIJMP —in the order presented in the thesis
Overall model for Candle problem.
4 '~ Response Candle Problem

4 Effect Summary
Source logWorth ~~ PValue
Sex 03860 | ; r 5 0,41069
Years of studying 0,198 i i i 0,63361
age 0,148 I i ] 0,71085
Remove Add Edit [ ] FDR
I Lack Of Fit
4 Summary of Fit
RSquare 0,021157
RSquare Adj -0,06041
Root Mean Square Error 137,1356
Mean of Response 229,825
Observations (or Sum Wgts) 40
4 Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 3 1463312 48777 0,25%4
Error 36 67702265 188062 Prob> F
C. Total 39 69165578 0,8542
4 Parameter Estimates
Term Estimate Std Error tRatio Prob>|t]
Intercept 14544405 274489 0,53 10,5995
Sex[F] 18,688513 2245245 0,83 04107
age 5320184 14,23816 0,37 07109

Years of studying -11,63753 2420782 -048 0,6336

Overal model for Figure test.

4 ~|Response Figure Test

4 Effect Summary
Source LogWorth PValue
age o307f ¢ | ¢ i @ i @ 1 i |040365
Years of studying 0,052 H R (0,88635
Sex 0,026 [ T o 0,04275

Remove Add Edit [ FDOR

I/ Lack Of Fit

4 Summary of Fit
RSquare 0,023164
RSquare Adj -0,05824
Root Mean Square Ermor 166,6064
Mean of Response 278625
Observations (or Sum Wagts) 40

4 Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 3 236962 78987  0,2846
Ermror 36 9992772 277577 Prob>=F
C. Total 39 10229734 0,8362

4 Parameter Estimates
Term Estimate Std Error t Ratio Probs |t]
Intercept 15055665 3334774 0,05 09642
Sex[F] 1.971471  27,27754 0,07 09428
age 11,962611 17,29798 0,60 04936

Years of studying -4,233487 2941014 -0,14 0,3963



Overal model for Recall last-4 digits.

4 |~|Response Recall last four digits

4 Effect Summary
Source LogWorth I — PValue
age o622/ : | ¢ @0 i o 1 |0233W
Vears of studying 0,174 | o4 11 | 066991
Sex goas| L b b bbb bbb |0,90004

Remove Add Edit [ | FDR

I Lack Of Fit

4 Summary of Fit
RSquare 0,058042
RSquare Ad| -0,02045
Root Mean Square Error 3.186254
Mean of Response 85
Observations [or Sum Wagts) 40

4 Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 3 2252027 75068 07354
Ermor 36 36547973 10,1522 Prob > F
C. Total 39 388,00000 0,3355

4 Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t]
Intercept 17013254 b,377567 2,67 00114
Sex[F] 0,0653939 0,521668 0,13 09009
age -0,400978 0330814 -1.21 023H

Years of studying 02420453 0,562452 043 0,669

Pairwise correlations for scores for the three tasks.

A = Multivariate

4 Correlations
Candle Probklem Figure Test Recall last four digits

Candle Problem 1,0000 0,71999 -0 2
Figure Test 0,1999 1,0000 -0.4181
Recall last four digits -0,2172.  -0.4181 1,0000

4 Correlation Probability
Candle Problemn Figure Test Recall last four digits
Candle Problem <0001 0,2162 0,1783
Figure Test 0.2163 000 01,0073
Recall last four digits 0,1783 00073 <, 000

[» = Scatterplot Matrix
4 Pairwise Correlations

Variable by Variable Correlation Count Lower 95% Upper95% Signif Prob -8-6-4-2 0 2 4 6 .8
Figure Test Candle Problem 0,18099 40 -0,1191 0,4814 023 [ | 1 | ] Ml | ] ]
Recall last four digits Candle Problem -0,2172 40 -0,4952 0,1012 0,1783 H

Recall last four digits Figure Test -0,4181 40 -0,6455 -0,1225 0,0073% | § L
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Test of normality assumption for Candle problem.

< = |Distributions Bonus=A

< [»/Candle Problem

=

0 100 200 30C 400 00 600 700

—— NermaA(239,2, 177047,

4 = Distributions Bonus=B

£ =/ Candle Problem

I ==

T 100 200

—— Normal(220,45 111,608)

N

Ann

500

- Quantiles
10005 maximum

40,57
7.5
0005
(=X
30,00
25,00
10,0
2.5%
.55

guatile
mizdian
quattile

0.0%  minimum

< Quantiles

1000% raxirnurn
00,53

o756

90,055

T5.00% quattile
30.0% madian
25,00 quartilc
10075

2.0%

0.5%

Wik mirimum

522
52
52¢

4567

22075
188

102,25
334

36
16
b

£ = Summary Statistics

Mean 2392
Gt Dev 127.04183
Std Err Mean 2840743

Uppr05% Mcan 268 65744
Lowzr5% Mean 1/Y,/4250
M 20

I

- Summary Statistics

Mean) 22045
Std Dev 141,69773
Std Err Mean 3 LEB43ET

Upp=r95% Mean 206,766
Lowsar05% Mean  154,1334
M 20

Test of equality of variance assumption for Candle problem.

4 = Oneway Analysis of Candle Problem By Bonus

600

500

400

300

Candle Problem

200

100

——

A

]
1

Bonus

4 Tests that the Variances are Equal

160
140
120
100

Std Dev
©
=

Level Count
A 20
B 20
Test
O'Brien[.5]
Brown-Forsythe
Levene

Bartlett

F Test 2-sided

Bonus

MeanAbsDif MeanAbsDif

Std Dev

127,0419
141,6978

F Ratio
0,1829
1,4619
1,6538
0,2202
1,2440

to Mean to Median
87,4600 82,5000
120,1950 117,0500
DFNum DFDen p-Value
1 38 06713

1 38 023

1 38 0,2062

1 . 0,6389

19 19 06389

< =|Fitted Mormal

< Parameter Estimates
Type Parametzr  Estimatz Lower 45% Upper 43%
Location 4 £392 17974256 29865744
Disoersion o 13704180  06€14138 18555378

-2legLikelihood) =210,5382 16671847
< Goodness-of-Fit Test
Shapiro-Wilk W Tesl
W Prob<W
0,383202 0,02e5*
Mule: Hu = The dala is Furn Uie Nernal distribution: Smal o-values
reject Ho.

< ~ Fitted Normal

A Parameter Estimates
Type Parametar  Fetimate lower 95%  Upper 95%
Location 4 2204 1341334 250, (Ebb
Disuersivn o 14169778 107,7098  206,95570
Bleg/Likclihood) = 253,005400185742

4 Goodness-of-Fit Test
Shapiro-Wilk W Test

W Trob=W
0,027334 0172

MNote: Ho = The cata is f-om te Mormal distribution Smal o-values
reject e
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Independent-two-samples t-test for Candle problem by bonus.

4 = Oneway Analysis of Candle Problem By Bonus

600 .
500 2
£ . *
L]
2 400
& .
o . .
T 300 e i ]
S e i
B e ——
e =g —
100 ] ]
. H
- A B
Bonus
4 Oneway Anova
[ Summary of Fit
AtTest
B-A
Assuming equal variances T~
Difference -18,75 tRatio -0,44061
Std Err Dif 4255 DF 38

Upper CL Dif 6740 Prob > |t| 10,6620
Lower CLDif -10490 Prob>t  0,6690

Confidence 095 Prob<t 03310 150100 -50 0 50 100 150
4 Analysis of Variance
Sum of
Source DF Squares MeanSquare FRatio Prob> F
Bonus 1 351563 35156 01941 06620
Error 38 68814015 181090
C. Total 39 69165578

4 Means for Oneway Anova

Level Number  Mean StdError Lower95% Upper 95%
A 20 239200 30,091 178,28 300,12
B 20 220450 30,001 159,53 28137
Std Error uses a pooled estimate of error variance

Wilcoxon rank sums test for Candle Problem.

4 Wilcoxon / Kruskal-Wallis Tests (Rank Sums)

Expected
Level Count Score 5um Score Score Mean (Mean-Mean0)/5td0
A 20 429000 410000 21,4500 0,500
B 20 391000 410000 19,5500 -0,500
£ 2-5ample Test, Normal Approximation
5 Z Prob=|Z]

391 -0,50045 06168

A 1-Way Test, ChiSquare Approximation
ChiSquare DF Prob=ChiSq
Q0,2642 1 0,6073



Test of normality assumption for Figure test.

4~ Distributions Bonus=A

£ = Flgure Test

H F=—=F—""

~[

1100 A0 30 400 00 GO0 700

— Mommal{237,3,148200)
£ = Distributlons Bonus=B

£ = Flgure Test

= B

0 100 200 300 40C 500 600 70D

Nnrral(310,35, 18304

4 Quantiles
10008 maximum
2U.5%

97.5%
30.0%
75.0% yuailile
50.0% macizn
23.0% quartile
10.0%
2.5%
0.5%
1T minimum

4 Quantiles
10002 maximum
39.5%

37.5%
JU.0%
75.0%  quartile
.07 marizn
25.0% yuailile
10.0%
2.5%
0.5%
Qs minmum

600
By
600

4706

32175

214

9125
768
65
65
b5

600
600
600
5ug

47325

1175
185
202
74
74
4

4 = Summary Statisticc | 4+ Fitted Normal

< Parameter Estimates
Type Parameter

Mzzn 2379
Std Dev 144, 29909
Std Err Mean 23 150685

Upper 953 Mean  307.30611
Luwer 95% Mean 165, 49359
N 20

4 = Summary Statistics

Mzzn 312,35
Std Dev 168,39374
Std Zr- Mean 27653004

Upper Y2% Mean 293 T600Y
Lower 85% Mean  240,53931
N n

Test of equality of variance assumption for Figure test.

4 '~ Oneway Analysis of Figure Test By Bonus

600

500

400

300

Figure Test

200

100

————

r
—

e

> ..t

Bonus

4 Tests that the Variances are Equal

200

150
100
50
0

Std Dev

Level Count

A 20
B 20
Test

O'Brien[.5]
Brown-Forsythe
Levene

Bartlett

F Test 2-sided

Std Dev
148,2991
168,3937

F Ratio
04234
04947
04274
0,2981
1,284

Bonus

MeanAbsDif MeanAbsDif

to Mean to Median
117,8900 115,8000
136,4500 136,4500
DFNum DFDen p-Value
1 38 0,519

1 38 04861

1 38 05172

1 . 0,5851

19 19 0,5851

Locatior 4
Dizpersinn 1

-ZloglLikelihooc) = 255.7267 867 13797

Estimate Lower 23% Upper 5%

2379
148, 70009

< Goodness-of-Fit Test
Shagiro-Wilk W Tast

W Prob<W

0015552

0,014

1€6,48569
112 7R004

307, 3611
215 40145

Mote: Ha = The data is from the Norma cistrbation. Small p-values

reject Ho,

4= Fitted Mormal

< Parameter Estimates
Type Parameter

Locatior 4
Dizperzsion o

-2leq(Likelihood) = 260,8097372583 11

Estimate Lower 3% Upper 3%

210,35
168,36374

£ Goodness-of-Flt Test
Shapiro-Wilk 'W |25t

W PiobsW

0041042

0,2600

240,53031
12806182

303 16060
2453511

Mote: Ho = The data is from the Norma cistrbation. Small p-values

reject Ho,
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I ndependent-two-samples t-test for Figure test by bonus.

4 = Oneway Analysis of Figure Test By Bonus p)
600 . .
H
500 a .
i -
2 400 i
g : i
2 300 d_,_,_-__';;.-.__‘_h - S—— ‘ E—
. -
100 1 :
¢ A B
Bonus

4 Oneway Anova
[ Summary of Fit

4tTest
B-A
Assuming equal variances
Difference 8145 tRatio 1,623343
Std Err Dif 50,17 DF 38

Upper CL Dif 183,02 Prob >t} 0,1128
Lower CL Dif -20,12 Prob>t  0,0564

Confidence 0,95 Prob <t 0,9436 2200 -100 0 50100150
4 Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio Prob> F
Bonus 1 663410 663410 26352 01128
Error 38 9566324 251745
C Total 39 10229734

4 Means for Oneway Anova

Level Number Mean Std Error Lower 95% Upper 95%
A 20 237900 35479 166,08 309,72
B 20 319350 35479 24753 391,17
Std Error uses a pooled estimate of error variance

Test of normality assumption for Recall last-4 digits.

4 = Distributions Bonus=A

4 = Recall last four digits

—— < Quantiles < (v Summary Statlstles < = Fitted Normal
[ ——F | e = o> 4Parameter Estimates
W3 (=" I, 43 .
a7.5% 14 Sid Ere Maan 0 6551605 Type Paramezter  [stimate Lower 95% Upper95%
.y 5 E p Locatior 0,65 22152350  11,084704
Y 13 UpoerY>% Mean T11.084/4 a S i L
75.0%  quatile 12 L:w:rgg,%an 0 2152853 Cisoersior o 30555128 2331203 L477401
500 median 105 N ' 20 -ZloglLikelirood) = 100, 36€ 133225667
23.0%  quarile 7 A Goodness-of-Fit Test
10.0% 5.1 Chagiro-Wilke W Tes
napiro-Wilk W Test
258 3
= . 058 5 W Prob<W
23456706 3% 1W0111213141516 00 minimam 3 0.943418 02780
Mote: 4o = Tae data ic from the Morma distribution. Small p-values
—— Normal(9,63,3.06351) mietHa
< = | Distributions Bonus-B
4 = Recall last four digits
li i T 4 Quantiles = Summary Statisticc 4 = Fitted Mormal
;g%‘? AT H Q?r;‘ S 7-32 4 Parameter Estimates
. > Py -’ -’il‘.'-dR =
97 5% 13 S Err Mean 0.641-3513 lype Faramzter Lstimate LowerYs% Upper4s%
00.0% 119 Upser05% Mean SJ.EC34111 Locatior 7.35 3.0063388 86934112
75.0% quartile 9  |lower95% Mean 6‘0‘:65833 Ciszersior o 20704463 210625404 41924954
e I N T2 -ZleglLikelibood) =07 036270700306/
B0 quartile E < Goodness-of-Fit Test
;'J:‘;i*' ‘; Shapiro-Wilk W Test
= I 0353 3 S sl W
234 5 b /8 9101112141475 16 00%  minimam 3 2512010 03520

Flote: Ho = Tne data is from the Nomna distribution, Small p-values
—— Mormal(7,23,2,87043) reject |o.



Test of equality of variance assumption for Recall last-4 digits.

4 ~ Oneway Analysis of Recall last four digits By Bonus

14 -
I ——
8 124 T - -
-.g‘ - -
5 10 - L
5 | .
- 8- - -
g 6 _I_ -
- -
“] i il
we—.
= A B
Bonus
< Tests that the Variances are Equal
35
30+ - -
= 25
a 20
=2 15
[ 1.0 -
0.5 -
0.0 A =
Bonus
MeanAbsDif MeanAbsDif
Level Count Std Dev to Mean to Median
A 20 3,065513 2,585000 2,550000
B 20 2,870448 2.385000 2.350000
Test F Ratio DFNum DFDen p-Value
O’'Brien[.5] 0,1289 1 38 0,7216
Brown-Forsythe 0,13623 1 38 07140
Levene 0,1733 1 38 0,6795
Bartlett 0,0800 1 . 07773
F Test 2-sided 1.1405 19 19 07774

Independent-two-samples t-test for Recall last-4 digits by bonus.

4 =~ Oneway Analysis of Recall last four digits By Bonus

14 -
- -

8 12+ g .
=)
o
% 10
2
%
s g
F
& 6

4.

Bonus
< Oneway Anova

[» Summary of Fit

AtTest
B-A
Assuming equal variances T
Difference -2,3000 tRatio -2,44925 4
Std Err Dif 0,9391 DF 38 /
Upper CL Dif  -0,3990 Prob > || 00190 /
Lower CL Dif -4,2010 Prob > t 0,9905 1
Confidence 0,95 Prob <t D,0095~

< Analysis of Variance

Source
Bonus
Error

C. Total

Sum of
DF Squares
1 52,90000

38 335,10000
39 388,00000

-3 =20 -1 0

Mean Square
52,9000
88184

< Means for Oneway Anova

Level Number

A
B

66402 8,3058
66402 6,0058

Std Error uses a pooled estimate of error variance

Mean StdError Lower 95% Upper 95%
20 965000 O,
20 735000 0O,

10,994
8,694
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Independent-two-samples t-test for Recall last-4 digits by bonus for women.

4 = Oneway Analysis of Recall last four digits By Bonus Sex=F

w124 W
=S s
el - - s i -
E 10 J/.-"'
% ; i
o 8 =
E il —
@
oo -

= .

-
s A B
Bonus

4 Oneway Anova
< Summary of Fit

Requare 0,235029

Adj Rsquare 0,190021

Root Mean Square Error 2,782884

Mean of Response 8,684211

Cbservations [(or Sum Wagts) 19
AtTest

B-A

Assuming equal variances

Difference -2,9222 t Ratio

Std Err Dif 1,2786 DF

Upper CLOif  -0,2245 Prob = |f]
Lower CL Dif -5,6799 Prob >t
Confidence 0,95 Prob < t

< Analysis of Variance

Sum of
Source DF Squares MeanSquare FRatio Prob> F
Bonus 1 40,44971 404497 52231 003547
Error 17 131,65556 77444
C. Total 18 172,10526

< Means for Oneway Anova
Lewel Mumber Mean Std Error Lower 95% Upper 95%
A 9 10,2222 092763 8,2651 12,179
B 10 7,3000 0,88002 54433 9,157
Std Error uses a pocled estimate of error variance



I ndependent-two-samples t-test for Recall last-4 digits by bonus for men.

4 = Oneway Analysis of Recall last four digits By Bonus Sex=M

W .

Recall last four digits

. .
Bonus
4 Oneway Anova
£ Summary of Fit
Rsguare 0,07747
Adj Rsquare 0,028916
Root Mean Square Error 3,228462
Mean of Response 8,333333
Observations (or Sum Wagts) 21
AtTest
B-A
Assuming equal variances
Difference -1,7818 tRatio -126315
Std Err Dif 1,4106 DF 19

Upper CL Dif 1,1706 Prob > [tf] 02218
Lower CL Dif  -4,7343 Prob >t 0580
Confidence 0,95 Prob <t 01109

4 Analysis of Variance

Sum of
Source DF Squares MeanSquare F Ratio Prob> F
Bonus 1 16,63030 16,6303 1,595 02218
Error 19 19803636 10,4230
C. Total 20 214,66667

4 Means for Oneway Anova
Level MNumber Mean StdError Lower 95% Upper 25%
A i1 9,18182 0,973 71444 11,219
B 10 7.40000 1.020¢ 5,2632 9,537
Std Error uses a pooled estimate of errorvariance



Independent-two-samples t-test for Candle problem by bonus for women.
4 [~ Oneway Analysis of Candle Problem By Bonus Sex=F
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4 Oneway Anova
4 Summary of Fit
Rsquare 0,000105
Adj Rsquare -0,05871
Root Mean Sguare Emor 1430219
Mean of Response 246 6842
Observaticns [or Sum Wats) 14
AtTest
B-A
Assuming equal variances
Difference 2,78 tRatio 0042271
Std Err Dif 65,71 DF 17

Upper CL Dif 141,42 Prob > |t| 0,9668
Lower CLDif -13587 Prob >t 04834
Confidence 0,95 Prob <t 0,5166

200 -100 0 50100150

4 Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio Prob> F
Bonus 1 36,35 365 00018 09668
Error 17 34773856 204353
C. Total 18 34777611

£ Means for Oneway Anova

Level Mumber Mean StdError Lower 95% Upper 95%
A 9 245222 47,674 14464 34581
B 10 248000 45,228 152,38 34342
Std Error uses a pooled estimate of error variance



I ndependent-two-samples t-test for Candle problem by bonus for men.

4 = Oneway Analysis of Candle Problem By Bonus Sex=M
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4 Oneway Anova
A Summary of Fit
Rsquare 0026877
Adj Rsguare -0,02434
Root Mean Square Emor 130,712
Mean of Response 2145714
Observaticons [or Sum Wgts) 21
At Test
B-A
Assuming equal variances
Difference -41,37 tRatio -0,72441
Std Err Dif 57,11 [DE 19

Upper CL Dif 78,16 Prob > |t] 04776
Lower CLDi#  -16091 Prob>=t 07612
Confidence 0495 Prob <t 0,2388

-200 -100 0 50100150

4 Analysis of Variance

Sum of
Source DF Squares Mean Square FRatio Prob>F
Bonus 1 8066,06 80661  0,5248 04776
Error 19 32462708 170856
C. Total 20 33359314

4 Means for Oneway Anova

Level MNumber Mean Std Error Lower 93% Upper 95%
A 11 234273 30,411 151,78 316,76
B 10 192,900 41,335 106,39 27941
Std Error uses a pooled estimate of error variance



Independent-two-samples t-test for Figure test by bonus for women.

4 [~|0neway Analysis of Figure Test By Bonus 5ex=F
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4 Oneway Anova
A Summary of Fit
Rsquare 0,001859
Adj Rsquare -0,05686
Root Mean Square Error 157.1052
Mean of Response 2776842
Observations (or Sum Wagts) 19
AtTest
B-A
Assuming equal variances
Difference -1284 tRatio -0,17794
Std Err Dif 72,18 DF 17

UpperCLDi 130,45 Prob> | 0,600
Lower CLDif -16514 Prob>t  0,5606

Confidence 0,95 Prob <t 0,4304 -zbn 1 DD {J 'I{i{] 2[')0
4 Analysis of Variance
Sum of
Source DF Squares Mean Square FRatio Prob>F
Benus 1 78148 7815 00317 08600
Error 17 41959462 246820
C. Total 18 42037611

4 Means for Oneway Anova

Level MNumber Mean StdError Lower 95% Upper 95%
A 9 25444 52,368 173,96 304093
B 10 271,600 40,681 166,78 37642
Std Error uses a pooled estimate of error variance



Independent-two-samples t-test for Figure test by bonus for men.

4 [=|Oneway Analysis of Figure Test By Bonus Sex=M
#
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4 Oneway Anova
A Summary of Fit
Rsquare 0.2433258
Adj Rsquare 0,203429
Root Mean Sgquare Error 154,917
Mean of Response 279 4762
Observations (or Sum Wagts) 1
AtTest

B-A
Assuming equal variances
Difference 167,282 tRatio 2471361

Std Err Dif 67,6858 DF 19
UpperCLDif 308955 Prob > || 0,0231"
Lower CL Dif 25609 Prob>t  0.0115°
Confidence 095 Prob <t 09885

4 Analysis of Variance

Sum of
Source DF Squares Mean Square FRatio Prob> F
Bonus 1 14657870 146579 61076 0.0231*
Emror 19 45598654 23999
C. Total 20 60256524

4 Means for Oneway Anova

Level MNumber Mean S5td Error Lower 93% Upper 95%
A 11 199,818 46,700 102,05 20758
B 10 367,100 45,980 264 56 469,64
Std Error uses a pocled estimate of error variance



