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From the Scientific Council

Dear Reader,
We present you with the 26th edition of the ”Journal of Management and Financial 

Sciences”. We hope that its content will make a valid contribution to the development 
of economic thought and contribute to a deeper understanding of complex issues 
discussed in it.

The purpose of the article entitled “Susceptibility to Behavioural Biases among 
Professional Investors versus Naive Individuals” by Marcin Reszutek from the Col-
legium of Management and Finance of Warsaw School of Economics is to explore 
the degree of susceptibility to behavioral biases among professional investors from 
the Polish investment banks and brokerage houses and among naive individuals, i.e. 
psychology students from the Department of Psychology, University of Finance and 
Management. Statistical analyses demonstrated that susceptibility to behavioral biases 
may not depend on the level of expertise in investing, i.e. a higher level of expertise 
in investing does not prevent from irrational behavior on the stock market. The study 
provided some new insight into the psychological aspects of decision making in the 
stock market. In particular, investment expertise does not necessarily help in making 
rational decisions, which may indicate the necessity of better educating investors 
to make them aware of psychological aspects of decision making.

The aim of the next paper “Analysis of Selected Seasonality Effects in Markets 
of Futures Contracts with the Following Underlying Instruments: Crude Oil, 
Brent Oil, Heating Oil, Gas Oil, Natural Gas, Feeder Cattle, Live Cattle, Lean 
Hogs and Lumber” by Krzysztof Borowski from the Collegium of Management 
and Finance of Warsaw School of Economics is to examine the prevalence of 
selected seasonality effects on three different segments of the commodity market: 
energy market (crude oil, Brent oil, heating oil, gas oil and natural gas), meats 
(feeder cattle, live cattle, lean hogs) and softs (lumber). The analysis of the effects 
of seasonality included an examination of daily returns over various days of the 
week, average daily rates of return on different days of the month, and average daily 
rates of return in the first and the second half of the month, and the existence of 
the weekend effect. According to the authors, the higher (lowest) daily average rate 
of return characterized Monday (Wednesday) sessions. In the analyzed period, 
average daily rates of return were the highest during the Monday session on the 



From the Scientific Council8

market of natural gas, whilst they were the lowest on the same day of the week 
on the market of feeder cattle, live cattle, and lean hogs. During the Wednesday 
session, the highest daily average rate of return was recorded for Brent oil, heating 
oil and gas oil, but it was the lowest for soybean oil.

The paper by Stefan Krüger from the Collegium of Management and Finance 
of Warsaw School of Economics “A Practical Approach: Value-Maximizing IPO 
Timing Decision” proposes a simple and practical model to help identify a good 
IPO timing window. From a theoretical point of view, the model identifies capital 
market inefficiencies and gives shareholders of the IPO candidate hints how to use 
them. The key tool used is a multiple-to-multiple base trade-off analysis over time. 
The analysis identifies relationships between relative valuation levels investors are 
willing to pay and relative expected change in operating performance metrics. These 
market-implied valuation-to-operating performance metrics change relationships are 
applied to the expected operating performance of the IPO candidate over time. This 
allows approximating the date with value-maximizing combination of the multiple 
base and the market implied valuation multiple.

The authors of the next paper – “Services in Global Value Chain – Emerging 
Markets’ Perspective”, Andżelika Kuźnar and Eliza Chilimoniuk-Przeździecka 
form the Collegium of World Economy from Warsaw School of Economics explain 
the nature and size of services contribution to global value chains and identify the 
most important market players. They argue that an increasing importance of services 
in manufacturing processes resulted in a widespread global sourcing of business 
services, especially innovation, which is essential for each business. In the authors’ 
opinion, it leads us to the conclusion that emerging economies are enhancing their 
position as service vendors next to the former (Western) technology giants.

The paper entitled “Failed Assessment of Mobility Needs – ‘White Elephant’ 
Airports” by Elżbieta Marciszewska, Izabela Bergel and Adam Hoszman from 
the Collegium of Management and Finance of Warsaw School of Economics is 
devoted to the phenomenon of the so called ‘white elephants’ in air transport, i.e. 
airports which have been expensive to build (and costly to maintain) but are useless. 
The decision to build them is not based on any reliable socio-economic analysis but 
usually results from overly ambitious goals of the investor. Inherent characteristics 
of such investments include high capital intensity, overestimation of future usage, 
many deficiencies and low-quality solutions. The analysis of the ‘white elephants’ 
phenomenon is important not only because such investments lead to economic 
inefficiencies but also because misallocations may result in excessive infrastructure 
supply in some areas with other areas remaining underinvested, which, in turn, may 
lead to suboptimal development of mobility and distort mobility patterns.
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The article entitled “Cross-Cultural Determinants of Job Satisfaction” by Jacek 
Miroński from Collegium of World Economy of Warsaw School of Economics 
and Fabian Lenk from the Boston Consulting Group (Germany) investigates if 
the relative importance of determinants of job satisfaction is influenced by cultural 
differences. The research evidence provided by a multinational data sample from 
more than 40 countries and 376,670 respondents from 207 different corporations 
shows that these influences are mostly not statistically significant so they become 
practically irrelevant for management practitioners. The interpretation of the findings 
focuses on two widespread assumptions about the role of individual and cultural 
values in the job satisfaction formation.

We wish you a pleasant reading.

Ryszard Bartkowiak,
Chairman of the Scientific Council and Dean of the Faculty

Michał Matusewicz,
Vice-Dean of the Faculty
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AbstrAct

Purpose: Exploring the degree of susceptibility to behavioural biases (the disposition 
effect, overconfidence, mental accounting, and the sunk cost fallacy) among professional 
investors (n = 90) from Polish investment banks and brokerage houses and among naive 
individuals, i.e. psychology students (n = 90) from the Department of Psychology, Uni‑
versity of Finance and Management.
Design: This study was conducted on a convenience sample. 180 participants represented 
two 90‑person groups, which differ in the level of expertise with a stock market investing 
filled out questionnaire made up of four situational exercises, which assessed susceptibility 
to behavioural biases.
Findings: Statistical analyses demonstrated that susceptibility to behavioural biases may 
not depend on the level of expertise in investing, i.e. a higher level of expertise with invest‑
ing does not prevent from irrational behavior on the stock market.
Research limitations: This study is limited by the relatively small number of participants, 
a specific sample of psychology students as naive individuals, who due to their psychological 
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knowledge may be familiar with some biases in this study and the exercises used to measure 
susceptibility to biases, which could seem somewhat artificial to professionals.
Practical implications: Expertise with investing does not necessarily help in making 
rational decisions.
Social implications: This study indicates the necessity of better educating investors to make 
them aware of psychological aspects of decision making.
Originality/value: This study has provided a new insight into the psychological aspects of 
decision making in the stock market.

Keywords: behavioural biases, rationality, behavioral finance

1. Introduction

Psychologists have conducted many studies which proved that humans have limited 
cognitive possibilities and are controlled by emotions while making choices in risky 
and uncertain situations1. Abundant evidence from psychological reserach, evidencing 
that a human‘s rationality is bounded, was a direct inspiration for financial behaviorists 
to criticize the homo economicus assumption and the hypothesis about the market’s 
efficiency2. In addition, several authors underlined that an investment decision‑making 
process is driven greatly by so‑called behavioural biases, resulting from judgmental 
biases, heuristics as well as emotions3. Behavioural biases disrupt the rationality of 
the process of making investment decisions and contribute to asset mispricing4. 
Importantly, it was observed that professional experience in investing sometimes helps 
in making rational decisions, but equally often professional investors are susceptible 
to many behavioural biases, sometimes even to a more extent than naive individuals5.

1 D. Kahneman, Thinking Fast and Slow, Penguin Books Ltd., New York 2012.
2 H. M. Markowitz, Portfolio Selection, „Journal of Finance” 1952, no. 7, pp. 77–91; E. F. Fama, Efficient 

Capital Markets: A Review of Theory and Empirical Work, “Journal of Finance” 1970, no. 25, pp. 34–49; 
E. F. Fama, Efficient Capital Markets II, “Journal of Finance” 1991, no. 46, pp. 1576–1612.

3 G. A. Akerlof, R. J. Schiller, How Human Psychology Drives the Economy and Why It Matters for 
Global Capitalism, Princeton University Press, Ewing NJ 2009; W. de Bondt, R. Thaler, Further Evidence 
on Investor Overreaction and Stock Market Seasonality, “Journal of Finance” 1987, no. 3, pp. 557–580; 
A. Szyszka, P. Zielonka, The Disposition Effect Demonstrated on IPO Trading Volume, “Journal of Behav‑
ioral Finance” 2007, no. 4, pp. 40–48.

4 J. D. Coval, T. Shumway, Do Behavioral Biases Affect Prices?, “The Journal of Finance” 2005, no. 9, 
pp. 1–33.

5 M. Haigh, J. List, Do Professional Traders Exhibit Myopic Loss Aversion? An Experimental Analy-
sis, “Journal of Finance” 2005, no. 51, pp. 38–63; M. Rzeszutek, M. Czerwonka, M. Walczak, Investor’s 
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Szyszka6 developed the Generalized Behavioural Asset Pricing Model, which 
shows how asset prices can be shaped by various behavioural biases and how prices 
may deviate from fundamental values due to investors’ bounded rationality. The 
model mentioned biases that are linked to errors in understanding and transforming 
information signals, problems with representativeness and probability judgment, 
and unstable preferences. In this paper, four examples of behavioural biases that 
are captured by this model were investigated: the disposition effect, overconfidence, 
mental accounting and sunk‑cost fallacy. In particular, it was investigated how these 
four important behavioral phenomena manifest among participants, depending 
on their level of expertise, i.e. among professional investors and naive individuals 
(psychology students).

The disposition effect is a behavioural bias which is linked to the tendency of 
investors to sell shares whose price has increased, while keeping assets that have 
dropped in value7. The disposition effect has been documented in all the available 
large databases of individual investor trading activity and has been associetd with 
important pricing phenomena such as the post‑earnings announcement drift and 
stock‑level momentum8. The disposition effect is usually explained by the prospect 
theory, i.e. the asymmetric risk aversion according to which investors are risk averse 
when faced with gains and risk‑seeking when faced with losses he/she may think of 
the stock as trading at a gain9.

There are plenty of studies in psychological reserach which proved that a person‘s 
subjective confidence in his or her judgments is greater than the objective accuracy 
of those judgments10. In particular, overconfidence has been defined in four distinct 
ways, such as the better than average effect, calibration effect, unrealistic optimism 

Expertise and the Rationality of Decision Making, “Acta Universitatis Lodziensis Folia Oeconomica 310” 
2015, pp. 133–140; M. Rzeszutek, A. Szyszka, M. Czerwonka, Investor’s Expertise, Personality Traits and 
Susceptibility to Behavioral Biases in the Decision Making Process, “Contemporary Economics” 2015, 
no. 9, pp. 337–352; M. Rzeszutek, Personality Traits and Susceptibility to Behavioral Biases Among the 
Sample of Polish Stock Market Investors, “International Journal of Management and Economics” 2015, 
no. 47, pp. 71–81.

 6 A. Szyszka, Preferences and Belief Based Models, in: Behavioral Finance: Investors, Corporations, 
and Markets, eds. H K. Baker, J. Nofsinger, John Wiley & Sons, Hoboken, NJ 2010, pp. 351–372.

 7 H. Shefrin, M. Statman, The Disposition to Sell Winners too Early and Ride Losers too Long: Theory 
and Evidence, “Journal of Finance” 1985, no. 11, pp. 777–791.

 8 N. Barberis, W. Xiong, What Drives the Disposition Effect? An Analysis of a Long-Standing Preference-
Based, “Journal of Finance” 2009, no. 2, pp. 751–784.

 9 B. Barber, T. Odean, Trading Is Hazardous to Your Wealth: The Common Stock Investment Perfor-
mance of Individual Investors, “Journal of Finance” 2000, no. 55, pp. 773–806.

10 E. Langer, The Illusion of Control, “Journal of Personality and Social Psychology” 1975, no. 32, 
pp. 311–328; S. Lichtenstein, B. Fischoff, L. Philips, Calibration of Probabilities: The State of the Art to 1980, 
in: Judgment Under Uncertainty: Heuristics and Biases, eds. D. Kahneman, P. Slovic, A. Tversky, Cambridge 
University Press, Cambridge 1982, pp. 306–334; N. D. Weinstein, Unrealistic Optimism About Future 
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and illusion of control. Overconfidence proved to be one of the most prevalent beh‑
vioural biases among stock market investors, responsible for excessive trading volume 
observed especially in speculative markets and underreaction to new information 
on the market11.

Mental accounting is a process of mentally coding, categorizing, and evaluating 
cash flow, that is, recording particular expenditures and revenues in various mental 
accounts12. Stock market investors are susceptible to mental accounting when they 
treat profits attained as dividends (cash) differently than identical “paper” profits 
– those resulting from an increased exchange rate13. It has also been observed that 
investors often are unable to close losing positions and investing funds from those 
losing shares into new endeavors, because these shares are treated as a separate 
mental account14. Instead, many of them hope for changing trends to make up for 
those losses in the future, which leads to a progressive reduction of the worth of 
their investment portfolio.

The sunk‑cost fallacy is a behavioural bias which describes the influence of costs 
incurred in the past on future investment decisions15. The neoclassical finance the‑
ory points out that only an analysis of current and future losses and profits should 
impact investment decisions16. Nevertheless, professional investors relatively often 
attach importance to past costs, which significantly influence both present and future 
decisions17. The sunk‑cost fallacy on the stock market often prevails in keeping posi‑
tions that generate costs for too long, and sometimes even to purchasing more shares 
after declines18. In this way, investors hope to reduce the average price of purchasing 

Life Events, “Journal of Personality and Social Psychology” 1980, no. 39, pp. 806–820; N. D. Weinstein, 
Optimistic Biases About Personal Risks, “Science” 1989, no. 246, pp. 1232–1233.

11 H. Shefrin, Beyond Greed and Fear. Understanding Behavioral Finance and the Psychology of Invest-
ing, Harvard Business School Press, Boston 2000.

12 R. Thaler, Mental Accounting Matters, “Journal of Behavioral Decision Making” 1999, no. 12, 
pp. 183–206.

13 A. Winnett, A. Lewis, Household Accounts, Mental Accounts and Savings Behavior: Some Old 
Economics Rediscovered?, “Journal of Economic Psychology” 1994, no. 16, pp. 431–448.

14 T. Odean, Are Investors Reluctant to Realize Their Losses, “Journal of Finance” 1998, no. 11, 
pp. 21–43.

15 H. Arkes, C. Blumer, The Psychology of Sunk Cost, “Organisational Behavior and Human Decision 
Processes” 1985, no. 35, pp. 124–140.

16 P. L. Bernstein, Capital Ideas Evolving, John Wiley & Sons, Inc., Hoboken NJ 2007.
17 W. de Bondt, A. Makhija, Throwing Good Money After Bad? Nuclear Power Plant Investment Deci-

sions and the Relevance of Sunk Costs, “Journal of Economic Behavior and Organization” 1988, no. 10, 
pp. 173–199.

18 D. Friedman, K. Pommerenke, R. Lukose, G. Milam, A. Bernardo, Searching for the Sunk Cost 
Fallacy, “Experimental Economics” 2007, vol. 10, no. 1, pp. 79–104.
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a share, in the hope that they will be able to record profits more quickly after a small 
economic upturn19.

The current study

The aim of this study was to explore the degree of susceptibility to behavioural 
biases (the disposition effect, overconfidence, mental accounting, and the sunk cost 
fallacy) among people of complete different level of expertise in market investing, 
that is, among professional investors from Polish investment banks and brokerage 
houses (see further: professionals), and naive individuals, i.e. psychology students 
from the Department of Psychology, University of Finance and Management (see 
further: students), who had no experience in stock market investing and no formal 
education in finance or economics. As there is still an insufficient number of studies 
in behavioral finance literature on the association between stock market expertise and 
the rationality of a decision making process (or the existing results are ambiguous), 
this study was exploratory research in nature. Therefore, the following hypotheses 
were tested:
1. The degree of susceptibility to behavioral biases (the disposition effect, overcon‑

fidence, mental accounting, and the sunk cost fallacy) in decision making varies 
depending on the amount of expertise an individual has in stock market investing.

2. The Method

2.1. Participants and Procedures

This study was conducted on a convenience sample. 180 participants represented 
two 90‑person groups, who differ in the level of expertise with stock market invest‑
ing. The first group was 90 professional investors, working in BGŻ Brokerage House 
in Warsaw, BRE Investment Bank in Warsaw, IDMSA Brokerage House in Cracow. 
The second group comprised of 90 psychology students from the Department of 
Psychology of University of Finance and Management. As mentioned above, these 
students had no experience in stock market investing and no formal education 

19 T. Connolly, M. Zeelenberg, Regret in Decision Making, “Current Directions in Psychological 
 Science” 2002, no. 11, pp. 212–216; R. McAfee, H. Preston, M. Mialon, S. Mialon, Do Sunk Costs Matter?, 
“Economic Inquiry” 2010, vol. 48, no. 2, pp. 323–36.
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in finance or economics. The basic demographic data are presented in Table 1, for 
the entire sample and split by group.

Table 1.  Participants’ Basic Demographic Information and Stock Market 
Investment Expertise

Group Gender Age Education

1. �Professionals�
(n =�90)�

Men�49
Women�41

M =�35.81
SD�=�7.13

Primary�=�0
Secondary�=�5
Tertiary�(MA�or�BA)�=�85

2. �Students�
(n =�90)�

Men�23
Women�67

M =�22.14
SD�=�5.76

Primary�=�0
Secondary�=�82
Tertiary�(MA�or�BA)�=�8

Source: the author’s own study.

In this study a laboratory experiment was conducted, which allowed us to isolate 
behavioral biases and to measure their impact on an investor’s behavior, ceteris paribus. 
The questionnaires were delivered to the participants face to face, so as to discuss the 
main goals of the research, inform about anonymity and confidentiality of individual 
results, and provide them with all the necessary explanations in order to eliminate 
possible mistakes in the completion of the questionnaires. The participants filled out 
the questionnaires in Polish and the study total response rate was 72%, i.e. out of 250 
participants selected to the study, 180 agreed to participate.

2.2. Materials

Participants filled out a form made up of four situational scenarios (see: Appendi‑
ces), in which they had to choose how they would behave in a hypothetical situation, 
where they were faced with a number of options. In each scenario, susceptibility 
to the behavioural biases mentioned in the hypothesis was assessed. These scenarios 
were used in modern or classical studies on behavioral finance and decision making. 
In the first scenario, which was adapted from Czerwonka & Gorlewski20, propensity 
toward the disposition effect was measured – here answer A suggests that a par‑
ticipant displayed the disposition effect and was treated as an irrational answer. In 
the second scenario, which was adapted from Heath & Tversky21 the susceptibility 

20 M. Czerwonka, B. Gorlewski, Finanse behawioralne [English title: Behavioral Finance], Oficyna 
Wydawnicza SGH, Warsaw 2008.

21 C. Heath, A. Tversky, Preference and Belief: Ambiguity and Competence in Choice under Uncertainty, 
“Journal of Risk and Uncertainty” 1991, no. 4, pp. 5–28.
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to overconfident behavior was assessed. In this scenario, according to Heath, Tversky22, 
answer A indicates a tendency to display overconfident behavior, and is treated as an 
irrational answer. The third scenario, adapted from Thaler23, checked susceptibility 
to mental accounting. In this scenario, according to Thaler24, resigning from seeing 
the movie in option A and buying a new ticket to the cinema in option B is the answer 
indicating a propensity towards mental accounting, i.e. irrational behavior. Finally, 
the last scenario, adapted from Arkes, Blumer25, measured the propensity towards the 
sunk cost fallacy. In this scenario, according to Arkes, Blumer26, answer A indicates 
a tendency to display the sink cost fallacy, and is treated as an irrational answer.

3. Results

A statistical analysis was conducted using PASW Statistics 2127. In order to test 
the hypothesis, concerning the differences in susceptibility to behavioural biases 
among professionals and students, as measured through the four behavioral biases 
contained in the exercises, a series of chi² tests of independence of two variables 
were conducted. Four comparisons were made. In each, one variable was the group 
of participants (professionals or students), the other variable was making a rational 
or irrational decision in each of the four exercises in turn (see: Appendices). For 
a rational answer (one that showed no behavioral bias), a participant received 1 point. 
For an irrational answer (one that showed the bias) a participant received no points.

In order to assess whether professionals were different from students with regard 
to susceptibility to the disposition effect, a chi² test of independence of two variables 
was performed. The results are shown in Table 2. The frequency of rational answers 
made by professionals vs. students was compared, showing relative susceptibility 
to the disposition effect.

22 Ibidem.
23 R. Thaler, Mental Accounting Matters, “Journal of Behavioral Decision Making” 1999, no. 12, 

pp. 183–206.
24 Ibidem.
25 H. Arkes, C. Blumer, The Psychology of Sunk Cost, “Organisational Behavior and Human Decision 

Processes” 1985, no. 35, pp. 124–140.
26 Ibidem.
27 SPSS Inc., PASW Statistics 21 Core System User’s Guide, SPSS Inc., Chicago 2012.
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Table 2.  Outcome of Chi² Test for Frequency of Rational Answers of Professionals and 
Students in the Exercise Measuring Susceptibility to the Disposition Effect

The�disposition�
effect

Professionals Students Chi² df p

37 56 8.03 1 .005

Source: the author’s own study.

A significant chi² result allows us to reject the null hypothesis about the inde‑
pendence of the two variables and to accept the alternative hypothesis that the two 
variables are somehow related. In the case of the disposition effect scenario, the 
group of students behaved significantly more rationally (56 rational answers) than 
the group of professionals did (37 rational answers), chi² (1, N = 180) = 8.03; p < .01. 
Professionals, thus, were shown to be more susceptible to the disposition effect than 
were students.

The same analysis was performed to investigate whether professionals differed from 
students with regard to the level of overconfidence. The results are shown in Table 3.

Table 3.  Outcome of Chi² Test for Frequency of Rational Answers of Professionals and 
Students in the Exercise Measuring Susceptibility to Overconfidence

Overconfidence
Professionals Students Chi² df p

37 45 1.43 1 .231

Source: the author’s own study.

In the case of overconfidence, the difference in answers measuring the sus‑
ceptibility to this bias between professionals and students was not significant, 
chi² (1, N = 180) = 1.43; ns.

In the case of mental accounting, the difference in answers measuring the 
susceptibility to this bias between professionals and students was not significant, 
chi² (1, N = 180) = .41; ns.

Table 4.  Outcome of Chi² Test for Frequency of Rational Answers of Professionals and 
Students in the Exercise Measuring Susceptibility to Mental Accounting

Mental�
accounting

Professionals Students Chi² df p

59 63 .41 1 .523

Source: the author’s own study.

In the case of the sunk cost fallacy, the difference in answers measuring the 
susceptibility to this bias between professionals and students was not significant, 
chi² (1, N = 180) = .93; ns.
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Table 5.  Outcome of Chi² Test for Frequency of Rational Answers of Professionals and 
Students in the Exercise Measuring Susceptibility to the Sunk Cost Fallacy

Sunk�cost�fallacy
Professionals Students Chi² df p

19 14 .93 1 .335

Source: the author’s own study.

4. Discussion

The results of this study showed that susceptibility to behavioural biases may 
not depend on the level of expertise within investing, i.e. a higher level of expertise 
with investing does not prevent from irrational behavior on the stock market. It turned 
out that professional investors were not only susceptible to the studied behavioural 
biases, but also no differences between professionals and naive individuals (students) 
were observed or the degree of this susceptibility was sometimes stronger in this 
group than among students (see Tables 2, 3, 4 and 5).

These results correspond with earlier studies, which proved that experts are sus‑
ceptible to behavioural biases28. In particular, Szyszka29 proved that a lack of education 
in finance and the capital market can, paradoxically, enhance rationality of decisions. 
In his study, students of fine arts and music were less susceptible to overconfidence 
and were more accurate in their estimates of the probability of market events than 
were a group of professional stock market traders.

Kahneman30 confirmed that the tendency to display behavioural biases is a highly 
automatized process, and so both experts and even naive individuals might be 
unconscious of the impact these biases have on the decisions they make. It is in line 
with the dual process theory, which provides a framework for understanding of how 
a decision making process can be influenced by the two different processes, i.e. an 
implicit (automatic), unconscious process and an explicit (controlled), conscious 

28 P. Braun, I. Yaniv, A Case Study of Expert Judgment: Economists’ Probabilities versus Base-rate Model 
Forecasts, “Journal of Behavioral Decision Making” 1992, no. 5, pp. 217–235; C. F. Camerer, E. J. Johnson, 
The Process Performance Paradox in Expert Judgment: How Can Experts Know So Much and Predict So 
Badly, in: Research on Judgment and Decision Making: Currents, Connections, and Controversies, eds. 
W. Goldstein, R. Hogarth, Cambridge University Press, Cambridge 1997, pp. 342–364; J. Krems, C. Zierer, 
Are Experts Immune to Cognitive Bias? Dependence of “Confirmation Bias” on Specialist Knowledge, “Zeit‑
schrift für experimentelle und angewandte Psychologie“1994, no. 41, pp. 98–115.

29 A. Szyszka, Wycena papierów wartościowych na rynku kapitałowym w świetle finansów behawio-
ralnych [English title: A Behavioral Finance Perspective on Valuation of Securities on the Capital Market], 
Wydawnictwo Akademii Ekonomicznej w Poznaniu, Poznań 2007.

30 D. Kahneman, Thinking Fast and Slow, Penguin Books Ltd., New York 2012.
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process31. A vast majority of decisions are driven by this implicit (automatic) process, 
which makes people susceptible to biases while decision making. In addition, several 
authors found that experts often show a strong tendency to be overconfident when 
making decisions, and sometimes automatically use different rules of thumb to simplify 
the decision making process32. In particular, Tetlock33 observed that professionals 
are less capable of admitting to making mistakes and correcting them than are naive 
individuals in order to maintain their self‑esteem and professional reputation.

To conclude, it should be underlined that this study is limited by the relatively 
small number of participants and the exercises used to measure susceptibility to biases, 
which could seem somewhat artificial to professionals, who deal with much more 
complex investment problems in their everyday decisions. In addition, some of the 
psychology students, due to their education, may be familiar with selected behavioral 
biases mentioned in the questionnaire, so their answers could be influenced by this fact.

Nevertheless, this study provided some new insights into the psychological aspects 
of decision making in the stock market. In particular, expertise within investing does 
not necessarily help in making rational decisions, which may indicate the necessity 
of better educating investors to make them aware of psychological aspects of decion 
making.

5. References

1. Akerlof G. A., Schiller R. J., How Human Psychology Drives the Economy and Why It 
Matters for Global Capitalism, Princeton University Press, Ewing NJ 2009.

2. Arkes H., Blumer C., The Psychology of Sunk Cost, “Organisational Behavior and 
Human Decision Processes” 1985, no. 35, pp. 124–140.

3. Barber B., Odean T., Trading Is Hazardous to Your Wealth: The Common Stock 
Investment Performance of Individual Investors, “Journal of Finance” 2000, no. 55, 
pp. 773–806.

4. Barberis N., Xiong W., What Drives the Disposition Effect? An Analysis of a Long- 
-Standing Preference-Based, “Journal of Finance” 2009, no. 2, 751–784.

5. Bernstein P. L., Capital Ideas Evolving, John Wiley & Sons, Inc., Hoboken NJ 2007.

31 D. Kahneman, A Perspective on Judgment and Choice: Mapping Bounded Rationality, “American 
Psychologist” 2003, no. 58, pp. 697–720.

32 M. Roszkowski, J. Grable, Estimating Risk Tolerance: The Degree of Accuracy and the Paramorphic 
Representations of the Estimate, “Financial Counseling and Planning” 2005, vol. 16, no. 2, pp. 29–47.

33 P. Tetlock, Expert Political Judgment: How Good Is It? How Can We Know?, Princeton University 
Press, Ewing 2005.



Susceptibility to Behavioural Biases among Professional Investors versus Naive Individuals 21

6. Braun P., Yaniv I., A Case Study of Expert Judgment: Economists’ Probabilities versus 
Base-rate Model Forecasts, “Journal of Behavioral Decision Making” 1992, no. 5, 
pp. 217–235.

7. Camerer C. F., Johnson E. J., The Process Performance Paradox in Expert Judgment: 
How Can Experts Know So Much and Predict So Badly, in: Research on Judgment 
and Decision Making: Currents, Connections, and Controversies, eds. W. Goldstein, 
R. Hogarth, Cambridge University Press, Cambridge 1997, pp. 342–364.

8. Connolly T., Zeelenberg M., Regret in Decision Making, “Current Directions in Psy‑
chological Science” 2002, no. 11, pp. 212–216.

9. Coval J. D., Shumway T., Do Behavioral Biases Affect Prices?, “The Journal of Finance” 
2005, no. 9, pp. 1–33.

10. Czerwonka M., Gorlewski B., Finanse behawioralne [English title: Behavioral Finance], 
Oficyna Wydawnicza SGH, Warsaw 2008.

11. De Bondt W., Makhija A., Throwing Good Money After Bad? Nuclear Power Plant 
Investment Decisions and the Relevance of Sunk Costs, “Journal of Economic Behavior 
and Organization” 1988, no. 10, pp. 173–199.

12. De Bondt W., Thaler R., Further Evidence on Investor Overreaction and Stock Market 
Seasonality, “Journal of Finance” 1987, no. 3, pp. 557–580.

13. Fama E. F., Efficient Capital Markets: A Review of Theory and Empirical Work, “Journal 
of Finance” 1970, no. 25, pp. 34–49.

14. Fama E. F., Efficient Capital Markets II, “Journal of Finance” 1991, no. 46, pp. 1576–1612.
15. Friedman D., Pommerenke K., Lukose R., Milam G., Bernardo A., Searching for 

the Sunk Cost Fallacy, “Experimental Economics” 2007, vol. 10, no. 1, pp. 79–104.
16. Haigh M., List J., Do Professional Traders Exhibit Myopic Loss Aversion? An Experi-

mental Analysis, “Journal of Finance” 2005, no. 51, pp. 38–63.
17. Heath C., Tversky A., Preference and Belief: Ambiguity and Competence in Choice 

under Uncertainty, “Journal of Risk and Uncertainty” 1991, no. 4, pp. 5–28.
18. Kahneman D., A Perspective on Judgment and Choice: Mapping Bounded Rationality, 

“American Psychologist” 2003, no. 58, pp. 697–720.
19. Kahneman D., Thinking Fast and Slow, Penguin Books Ltd., New York 2012.
20. Krems J., Zierer C., Are Experts Immune to Cognitive Bias? Dependence of “Confirma-

tion Bias” on Specialist Knowledge, “Zeitschrift für experimentelle und angewandte 
Psychologie“1994, no. 41, pp. 98–115.

21. Langer E., The Illusion of Control, “Journal of Personality and Social Psychology” 
1975, no. 32, pp. 311–328.



Marcin Rzeszutek  22

22. Lichtenstein S., Fischoff B., Philips L., Calibration of Probabilities: The State of the Art 
to 1980, in: Judgment Under Uncertainty: Heuristics and Biases, eds. D. Kahneman, 
P. Slovic, A. Tversky, Cambridge University Press, Cambridge 1982, pp. 306–334.

23. Markowitz H. M., Portfolio Selection, “Journal of Finance” 1952, no. 7, pp. 77–91.
24. McAfee R., Preston H., Mialon M., Mialon S., Do Sunk Costs Matter?, “Economic 

Inquiry” 2010, vol. 48, no. 2, pp. 323–36.
25. Odean T., Are Investors Reluctant to Realize Their Losses, “Journal of Finance” 1998, 

no. 11, pp. 21–43.
26. Roszkowski M., Grable J., Estimating Risk Tolerance: The Degree of Accuracy and the 

Paramorphic Representations of the Estimate, “Financial Counseling and Planning” 
2005, vol. 16, no. 2, pp. 29–47.

27. Rzeszutek M., Czerwonka M., Walczak M., Investor’s Expertise and the Rationality 
of Decision Making, “Acta Universitatis Lodziensis Folia Oeconomica 310” 2015, 
pp. 133–140.

28. Rzeszutek M., Szyszka A., Czerwonka M., Investor’s Expertise, Personality Traits and 
Susceptibility to Behavioral Biases in the Decision Making Process, “Contemporary 
Economics” 2015, no. 9, pp. 337–352.

29. Rzeszutek M., Personality Traits and Susceptibility to Behavioral Biases Among the 
Sample of Polish Stock Market Investors, “International Journal of Management and 
Economics” 2015, no. 47, pp. 71–81.

30. Shefrin H., Beyond Greed and Fear. Understanding Behavioral Finance and the Psy-
chology of Investing, Harvard Business School Press, Boston 2000.

31. Shefrin H., Statman M., The Disposition to Sell Winners too Early and Ride Losers too 
Long: Theory and Evidence, “Journal of Finance” 1985, no. 11, pp. 777–791.

32. SPSS Inc., PASW Statistics 21 Core System User’s Guide, SPSS Inc., Chicago 2012.
33. Szyszka A., Zielonka P., The Disposition Effect Demonstrated on IPO Trading Volume, 

“Journal of Behavioral Finance” 2007, no. 4, pp. 40–48.
34. Szyszka A., Wycena papierów wartościowych na rynku kapitałowym w świetle finan-

sów behawioralnych [English title: A Behavioral Finance Perspective on Valuation of 
Securities on the Capital Market], Wydawnictwo Akademii Ekonomicznej w Poz‑
naniu, Poznań 2007.

35. Szyszka A., Preferences and Belief Based Models, in: Behavioral Finance: Investors, 
Corporations, and Markets, eds. H K. Baker, J. Nofsinger, John Wiley & Sons, Hobo‑
ken, NJ 2010, pp. 351–372.

36. Tetlock P., Expert Political Judgment: How Good Is It? How Can We Know?, Princeton 
University Press, Ewing 2005.



Susceptibility to Behavioural Biases among Professional Investors versus Naive Individuals 23

37. Thaler R., Mental Accounting Matters, “Journal of Behavioral Decision Making” 
1999, no. 12, pp. 183–206.

38. Weinstein N. D., Unrealistic Optimism About Future Life Events, “Journal of Personal‑
ity and Social Psychology” 1980, no. 39, pp. 806–820.

39. Weinstein N. D., Optimistic Biases About Personal Risks, “Science” 1989, no. 246, 
pp. 1232–1233.

40. Winnett A., Lewis A., Household Accounts, Mental Accounts and Savings Behavior: 
Some Old Economics Rediscovered?, “Journal of Economic Psychology” 1994, no. 16, 
pp. 431–448.



Marcin Rzeszutek  24

Appendices

Appendix 1.  The exercise measuring susceptibility to the disposition 
effect

EXERCISE 1
Imagine that you have two blocks of shares of two companies: A and B. On A shares you 
earned 20% and B shares caused a 20% loss. Taking into account the uncertain future of 
these companies, which shares would you like to sell: A or B?

Appendix 2. The exercise measuring susceptibility to overconfidence

EXERCISE 2
Please imagine the following two situations, A and B, and circle the behavior that you 
would choose (A or B).
A.  A stock is selected at random from the Wall Street Journal. You guess whether it will 

go up or down tomorrow. If you’re right, you win $ 5.
B.  A stock is selected at random from the Wall Street Journal. You guess whether it went 

up or down yesterday. You cannot check the paper. If you’re right, you win $ 5.

Appendix 3.  The exercise measuring susceptibility to mental 
accounting

EXERCISE 3
Please imagine the following two situations, A and B, and circle the behavior that you 
would choose in each:
A.  You have decided to go and see a movie and you have bought a ticket for 20 PLN. 

After entering the cinema, it turns out you have lost the ticket. You do, however, have 
a 20 PLN bill in your pocket. Do you spend another 20 PLN to buy another ticket, or 
do you decide not to see the movie?

B.  Now please imagine that you have decided to go and see a movie but you have not yet 
bought a ticket. As you leave your home, you take two 20 PLN bills with you. After 
entering the cinema, it turns out that you have lost 20 PLN. In this situation, do you 
spend the other 20 PLN to buy a ticket, or do you decide not to see the movie?
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Appendix 4.  The exercise measuring susceptibility to the sunk 
cost fallacy

EXERCISE 4
As the president of a large aviation company, you have invested 10 million dollars into 
a development project. Its goal was to build an airplane that would quickly cover the dis‑
tance between Europe and the USA. When your project is 90% complete, a rival company 
announces that it is introducing an identical plane onto the market, which, as it turns out, 
is much more economical than yours is to use. In this situation, would you invest the final 
10% of the costs to complete the project (option A), or would you instead decide to imme‑
diately abandon it (option B)? (please circle the option you would choose).  
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AbstrAct

The commodity market has become one of the main popular segments of the financial 
markets among individual and institutional investors in recent years, as an alternative 
possibility of investments. Like to the equity market, the problem of anomalies in the 
commodities market is becoming an interesting phenomenon, particularly in the segment 
of the agricultural and energy markets.
This paper tests the hypothesis of daily, monthly, the day-of-the week, the weekend effect, 
the first and the second half of monthly effects on the market of futures contracts of: crude 
oil, Brent oil, heating oil, gas oil, natural gas, feeder cattle, live cattle, lean hogs and lumber.
Calculations presented in this paper indicate the existence of monthly effect in: January 
(heating oil, natural gas and lumber), February (gas oil), August (heating oil), September 
(heating oil, natural gas and lumber), October (natural gas), November (crude oil, Brent 
oil and lumber) and December (natural gas and feeder cattle), as well as the day-of-the-
week effect: on Mondays (feeder cattle, live cattle, lean hogs), on Tuesdays (heating oil), 
on Wednesdays (heating oil, natural gas, live cattle, lean hogs and lumber), on Thursdays 
(crude oil, feeder cattle, live cattle) and Fridays (Brent oil, heating oil). The calendar anom-
alies were also detected for different days of each month on various commodity markets.
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The weekend effect was not registered, but seasonal effects regarding equality of the daily 
average rates of return in the first and in the second half of each month were detected on 
the lean hogs market.

Key words: market efficiency, commodity market, seasonality effects

1. Introduction

The theory of Efficient Market Hypothesis (EMH) was introduced by Fama, 
and quickly became a cornerstone of financial economics for many decades1. The 
problem of the financial markets efficiency, especially of equity markets, has been 
discussed in a number of scientific works, which has led to a sizable set of publica-
tions examining this subject.

Capital market anomalies are called deviations from the prediction of efficient 
market theory manifested in predictable non-zero risk-adjusted returns. The latter 
provides more-than-fair or less-than-fair return for its risk. This information permits 
an investor to open a long or short positon and gain an additional rate of return2. 
Discussion of the most common anomalies in the capital markets can be found, 
among others, in Keim and Ziemba3 or Latif et al.4.

One of the most common calendar anomalies observed on the financial markets are:
A) Day-of-the-week effect – different distributions of expected rates of return can 

be observed for different days of the week5.
B) Monthly effect – achieving by a portfolio replicating a specified stock index, dif-

ferent returns in each month. The most popular monthly effect is called “January 

1 E. Fama, Efficient Capital Markets; A Review of Theory and Empirical Work, “Journal of Finance” 
1970, no. 25, pp. 483–417.

2 L. Zacks, The Handbook of Equity Market Anomalies, Wiley & Sons, Hoboken 2011, p. 3.
3 D. Keim, W. Ziemba, Security Market Imperfections in Worldwide Equity Markets, Cambridge 

University Press, Cambridge 2000.
4 M. Latif, S. Arshad, M. Fatima, S. Rarooq, Market Efficiency, Market Anomalies, Causes, Evidences 

and Some Behavioral Aspects of Market Anomalies, “Research Journal of Finance and Accounting” 2011, 
no. 2, pp. 1–14.

5 D. Keim, F. Stambaugh, A Further Investigation of Weekend Effects in Stock Returns, “Journal of 
Finance” 1984, no. 39, pp. 819–840; C. Chukwuogor-Ndu, Stock Market Analysis, Day-of-the Week Effect, 
Volatility of Returns Evidence from European Financial Markets 1997–2004, “International Research Journal 
of Finance and Economics” 2006, no. 1, pp. 112–124.



Analysis of Selected Seasonality Effects in Markets of Futures Contracts with the Following Underlying... 29

effect”, i.e. the tendency to observe a higher average rate of return of stock market 
indices in the first month of the year6.

C) Other seasonal effects – in the financial literature, the following calendar effects 
can be found: the weekend effect, the holiday effects, the within-the-month effect 
(positive rates of return only occur in the first half of the month) and the turn-
of-the month effect7.
The commodity market is one of the segments of the financial market, charac-

terized by high heterogeneity of assets compared to the stock or bond markets8. It 
is often perceived as a separate asset class, which in turn leads to a low correlation 
of commodity market rates of return in comparison to the returns on the stock or 
bonds markets. The consequence of this fact is a possibility of constructing a more 
diversified investment portfolio compared to a portfolio solely consisting of shares 
or bonds. Another factor in favor of investing in the commodity market is an ability 
to protect the investment portfolio from the negative effects of inflation and attractive-
ness when there is a threat of currency devaluation or an outbreak of armed conflict.

In the world literature, in contrast to the stock market, relatively little attention 
has been dedicated to the occurrence of the seasonality effects on the agricultural 
commodity market. This fact was one of the reasons encouraging the author to under-
take empirical studies.

The aim of this article is to examine the prevalence of selected seasonality effects 
on three different segments of the commodity market: energy market (crude oil, 
Brent oil, heating oil, gas oil and natural gas), meats (feeder cattle, live cattle, lean 
hogs) and softs (lumber).

The prices of crude oil, Brent oil, heating oil, gas oil and natural gas futures con-
tracts, quoted on the New York Mercantile Exchange are expressed in US dollars and 
one contract unit is equal to: 1000 US barrels, 1000 US barrels, 42 000 gallons, 42 000 
gallons and 10 000 MMBtu, respectively. The prices of live cattle, feeder cattle, lean 
hogs and lumber futures are quoted on Chicago Mercantile Exchange in US dollars 
and the contract unit is defined as 40 000, 50 000, 40 000 pounds and 110 000 broad 
foot, respectively.

The analysis of the seasonality effects will apply to returns over various days of 
the week, over various days of the month, and as well as to average daily rates of 
return in the first (days from the 1st to the 15th) and in the second half of a month 

6 M. Haug, M. Hirschey, The January Effect, “Financial Analyst Journal” 2006, no. 62, p. 78–88.
7 C. Dzhabarov, W. Ziemba, Do Seasonal Anomalies Still Work?, Longer working paper 2009, UBC.
8 R. Johnson, L. Soenen, Gold as an Investment Asset – Perspectives from Different Countries, “Journal 

of Investing” 1997, no. 6, pp. 94–99.
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(from 16th to the end of the month). Statistical tests were conducted in the following 
periods: 30/03/1983–31/03/2016 for crude and Brent oil, 06/03/1979–31/03/2016 – for 
heating oil, 01/09/1998–31/03/2016 – for gas oil, 03/04/1990–31/03/2016 for natural 
gas, 06/09/1973–31/03/2016 for feeder cattle and lumber, 05/01/1970–31/03/2016 
for live cattle and 25/06/1969–31/03/2016 for lean hogs.

2. Literature Review

In the scientific literature a statement can be found that the stock market is some-
how predestined to record number of anomalies, whereas the foreign exchange is 
the most effective of all the markets9. It is worth noting that the number of scientific 
papers dedicated to commodity market efficiency is lower than those related to the 
stock market. Numerous research has examined the price efficiency of agricultural 
markets. However, many of the studies differ with respect to the analyzed commodity, 
the covered time period and implemented method of analysis, and the type of data 
employed in the research10.

The tests of price market efficiency in a semi-strong form were performed by 
Canarella and Pollard11, Just and Rausser12, Rausser and Carter13 and regarded, among 
others, market of soybean oil and soybean meal. Giles and Goss14 as well as Just and 
Rausser15 proved that the live cattle and lean hogs markets were not efficient in a semi 
strong form. The same conclusion was reached by Gordon, analyzing daily data on 
the markets of live cattle, lean hogs and rough rice in the USA16. Kaur and Rao, after 
tests of the weak form of market efficiency, with the use of autocorrelation analysis, 

9 K. Froot, R. Thaler, Anomalies: Foreign Exchange, “Journal of Economic Perspectives” 1990, no. 4, 
pp. 179–192.

10 P. Garcia, M. Hudson, M. Waller, The Pricing Efficiency of Agricultural Futures Markets: an Analysis 
of Previous Research Result, “Southern Journal of Agricultural Economics” 1988, no. 20, pp. 119–130.

11 G. Canarella, S. Pollard, Efficiency of Commodity Futures: a Vector Autoregression Analysis, “Journal 
of Futures Markets” 1985, no. 5, pp. 57–76.

12 R. Just, G. Rausser, Commodity Price Forecasting with Large-scale Econometric Models and the 
Futures Markets: A Survey, “American Journal of Agricultural Economics” 1975, no. 55, pp. 584–593.

13 G. Rausser, C. Carter, Futures Market Efficiency in the Soybean Complex, “Review of Economics 
and Statistics” 1983, no. 65, pp. 469–478.

14 D. Giles, B. Goss, Futures Prices as Forecast of Commodity Spot Prices: Live Cattle and Wool, “Aus-
tralian Journal of Agricultural Economy” 1981, no. 25, pp. 1–12.

15 R. Just, G. Rausser, Commodity Price Forecasting with Large-scale Econometric Models and the 
Futures Markets: A Survey, “American Journal of Agricultural Economics” 1975, no. 55, pp. 584–593.

16 J. Gordon, The Distribution of Daily Changes in Commodity Future Prices, “USDA-ERS Technical 
Bulletin” 1985, no. 1702.
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found that markets of soya oil and lean hogs were not efficient17. McKenzie and Holt 
with the use of the co-integration and error correction model with GQARCH-in-
mean process, for the data of the period 1966–1995, found that cattle, hogs and corn 
futures markets were characterized by short-run inefficiencies and pricing biases18. 
Qingfeng studied the relations between hog, corn and soybean meal futures prices 
using the Perron unit root test and autoregressive multivariate co-integration models 
and concluded that inefficiency existed in these three commodity futures markets19. 
Sahoo and Kumar examined the efficiency of seven commodity markets and came 
to a conclusion that the five of the analyzed markets were efficient, among which 
there were: soya oil and crude oil20.

Gulen discovered that the futures prices of light sweet crude oil listed on NYMEX, 
are an unbiased predictor of the spot price21. In turn, Lockare found an evidence of 
co-integration in both spot and futures prices, indicating the operational efficiency of 
crude oil in India22. Panas based on leptokurtic monthly price changes, rejected the 
null hypothesis that oil prices on the Rotterdam and Italian were efficient23. Herbert 
and Kreil24, analyzing the US spot and futures natural gas prices found these market 
to be inefficient but Tabak and Cajueiro25, using the rescaled range analysis, proved 
that the efficiency of Brent and WTI crude oil markets are becoming more efficient 
in time. To the same conclusion came Wang and Liu based on the detrended fluctu-
ation analysis approach26. Alvarez et al., adapting the detrended fluctuation analysis 

17 G. Kaur, D. Rao, An Empirical Study of Selected Agricultural Derivatives Traded on NCDEX, “Journal 
of Management Research” 2010, no. 10, pp. 116–132.

18 A. McKenzie, M. Holt, Market Efficiency in Agricultural Futures Markets, Paper presented at 
American Agricultural Economics Association Annual Meeting, Salt Lake City 2002.

19 L. Quinfeng, Price Relations among Hog, Corn, and Soybean Meal Futures, “Journal of Futures 
Markets” 2005, no. 25, pp. 491–514.

20 P. Sahoo, R. Kumar, Efficiency and Futures Trading-price Nexus in Indian Commodity Futures 
Markets, “Global Business Review” 2009, no. 10, pp. 187–201.

21 S. Gulen, Efficiency in the Crude Oil Futures Market, “Journal of Energy Finance and Development” 
1998, no. 3, pp. 13–21.

22 S. Lokare, Commodity Derivatives and Price Risk Management: An Empirical Anecdote from India, 
“Reserve Bank of India Occasional Papers” 2007, no. 28.

23 E. Panas, A Weak-form Evaluation of the Efficiency of the Rotterdam and Italian Oil Spot Markets, 
“Energy Economics” 1991, no. 13, pp. 659–692.

24 J. Herbert, E. Kreil, US Natural Gas Markets: How Efficient Are They, “Energy Policy” 1996, no. 24, 
pp. 1–5.

25 B. Tabak, D. Cajueiro, Are the Crude Oil Markets Becoming Weakly Efficient Over Time? A Test for 
Time-varying Long-range Dependence in Prices and Volatility, “Energy Economics” 2007, no. 29, pp. 28–36.

26 Y. Wang, L. Liu, Is WTI Crude Oil Market Becoming Weakly Efficient over Time? New Evidence 
from Multiscale Analysis Based on Detrended Fluctuation Analysis, “Energy Economics” 2010, no. 32, 
pp. 987–992.
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proved that the crude oil market was efficient in the long-run but inefficient in the 
short-term27.

Empirical tests of market efficiency for forest commodity futures markets are 
limited. Dechard28 used the conventional three-stage approach to test the forward 
rate unbiasedness hypothesis with the standard unit root method and then applying 
Johansen’s Maximum Likelihood approach in the co-integration analysis between 
spot and futures prices of lumber. The results provide evidence that the spot and 
futures market prices for U. S. softwood lumber follow a stationary long-run equi-
librium. He and Holt29 studied the efficiency of forest commodity futures market. 
Taking an alternative empirical test of market efficiency that allowed a non-linear 
and time-varying risk premium, with the use of weekly spot and futures prices 
(June 1997 – October 2001), the authors concluded that there is no long-run equi-
librium in these markets. The empirical test results revealed that the lumber market 
is neither efficient nor unbiased in both the long-term and short-term. Haasan and 
Hofmann-MacDonald adapting Johansen’s cointegration test for bimonthly lumber 
future prices in the period of May 1999 – July 2009, showed that the analyzed market 
did not behave in a rational way30.

In summary, there has been no consensus about the efficiency of agricultural 
commodities. One of the reasons for the heterogeneous results are the different test 
setups and another – a single-market perspective31.

3. Data and Methods

The test for equality of two average rates of return will be applied in the case of 
hypothesis testing. According to the adopted methodology, the survey covers two 
populations of returns, characterized by normal distributions. On the basis of two 
independent populations of rate of returns, whose sizes are equal n1 and n2, respec-
tively, the hypotheses H0 and H1 should be tested with the use of statistics z32:

27 J. Alvarez-Ramirez, J. Alvarez, E. Rodriguez, Short-term Predictability of Crude Oil Markets: 
A Detrended Fluctuation Analysis Approach, “Energy Economics” 2008, no. 30, pp. 2645–2656.

28 D. Dechard, The Role of CME Softwood Lumber Futures Contracts in Price Risk Management, paper 
presented to Southern Forest Economics Workshop (SOFEW) 2000.

29 D. He, M. Holt, Efficiency of Forest Commodity Futures Markets, working paper presented at the 
American Agricultural Economics Association Annual Meeting, Denver, Colorado, August 1–4, 2004.

30 S. Haasan, J. Hoffman-MacDonald, Price Convergence in the Lumber Futures Market, “Journal of 
Global Business Management” 2012, no. 8, p. 126–133.

31 S. Otto, A Speculative Efficiency Analysis of the London Metal Exchange in a Multi-contract Frame-
work, “International Journal of Economics and Finance” 2011, no. 3, pp. 3–16.

32 M. Osinska, Ekonometria finansowa, PWE, Warszawa 2006, pp. 43–44.
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 z = r1 − r2
S1
2

n1
+ S2

2

n2

 (1)

where:
r1 – average rate of return in the first population,
r2 – average rate of return in the second population,
n1 – number of rates of return in the first population,
n2 – number of rates of return in the second population,
S1
2 – variance of rates of return in the first population,

S2
2 – variance of rates of return in the second population.

Formula 1 can be used in the case of normally distributed populations, when 
the populations variances are unknown but assumed equal. The number of degrees 
of freedom is equal to: df(1) = n1 + n2 – 2.

Because the population variances are unknown, it might occur that the populations 
variances are unequal. In such a case we can use Formula 1 to calculate the z statistics, 
but the number of degrees should be modified according to the following formula33:

 df (2)=

S1
2

n1
+ S2

2

n2

⎛
⎝⎜

⎞
⎠⎟
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S1
2 /n1( )2
n1

+
S2
2 /n2( )2
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In the case of two populations, both with equal or unequal variances, the null 
hypothesis H0 and alternative hypothesis H1 regarding equality of rates of return 
in two populations, can be formulated as follows:

 H0: E(r1) = E(r1) 
(3)

H1: E(r2) ≠ E(r2)

In particular:
a) For the analysis of the daily rates of return, if r1 is the daily average rate of return 

in month X (the first population), then r2 is the daily average rate of return in all 
other months, except month X (the second population).

33 R. Defusco, D. McLeavey, J. Pinto, D. Runkle, Quantitative Methods for Investment Analysis, United 
Book Press, Baltimore 2001, p. 335.
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b) For the analysis of the daily rates of return for individual days of the week, if r1 is 
the daily average rate of return on day Y (the first population), then r2 is the daily 
average rate of return on all other days, except day Y (the second population).

c) For the analysis of the rates of return for individual days of a month, if r1 is the 
daily average rate of return on day Y (the first population), then r2 is the daily 
average rate of return on all other days, except day Y (the second population).

d) For the analysis within-the-month effect, if r1 is the average rate of return in the 
first half of the analyzed months (days from the 1st to the 15th – the first popu-
lation), then r2 is the average rate of return in the second half (days from 16th to 
the end of the analyzed month – the second population).
In all the analyzed cases, the p-values will be calculated with the assumption that 

the population variances are unknown, but:
1) population variances are assumed equal – p-value (1),
2) population variances are assumed unequal – p-value (2).

If the p-value is less than or equal to 0.05; then hypothesis H0 is rejected in favor 
of hypothesis H1. Otherwise, there is no reason to reject hypothesis H0.

As the last part of the calculation will be carried out using the F-statistics (so called 
Fisher-Snadecor statistics) for equality of variances of two population rates of return, 

where F = Si
2

Sj
2 , on the condition that Si

2 > Sj
2  and that i, j = 1, 2; and the degrees of 

freedom are equal:
ni – for variance in the numerator of F,
nj – for variance in the denominator of F.

If F-test (computed for α = 0.05) is lower than F-statistics, there is no reason 
to reject the null hypothesis, which can be formulated as follows:

 0
FH : S1

2 = S2
2  (4)

The alternative hypothesis may be defined by the ensuing equation:

 1
FH : S1

2 ≠ S2
2  (5)

In the case when there is no reason to reject the null hypothesis concerning 
equality of variances of two observed returns, the p-value (1) should be compared 
with the critical value 0.05; otherwise the p-value (2) will be used – that explains the 
reason for applying p-value in the following part of the paper.
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4. Results Analysis

4.1. The Analysis of the Day-of-the-week Effect

One-session average rates of return for each day of the week on the market are 
included in table 1. In the same table the results of testing statistical hypotheses for 
the daily rates of return for different days of the week during the analyzed period 
are presented.

The negative one session average rates of return were observed for the following 
days of the week:
a) Crude oil: Mondays (–0.1026%) and Fridays (–0.1163%),
b) Brent oil: Mondays (–0.0867%) and Fridays (–0.1628%),
c) Heating oil: Mondays (–0.0098%), Thursdays (–0.0194%) and Fridays (–0.0064%),
d) Gas oil: Mondays (–0.0446%) and Fridays (–0.0708%),
e) Natural gas: Wednesdays (–0.2664%) and Fridays (–0.1274%),
f) Feeder cattle: Mondays (–0.0650%) and Tuesdays (–0.133%),
g) Live cattle: Mondays (–0.0665%), Tuesdays (–0.0067%) and Fridays (–0.0251%),
h) Lean hogs: Mondays (–0.1053%) and Fridays (–0.0865%),
i) Lumber: Tuesdays (–0.0297%), Wednesdays (–0.1950%) and Fridays (–0.0444%).

In all other cases the one-session average rates of return were positive.
The results of testing the null hypothesis permit to draw the following conclusions:

1. For all days of the week, the null hypothesis regarding equality of variances of 
daily average rates of return in two populations was rejected (for α = 0.05) in the 
following cases:
a) Crude oil, Brent oil, heating oil – Mondays, Wednesdays, Thursdays and 

Fridays,
b) Gas oil – Mondays, Wednesdays and Fridays,
c) Natural gas – Mondays, Thursdays and Fridays,
d) Feeder cattle – Mondays, Tuesdays, Wednesdays and Thursdays,
e) Live cattle – Mondays, Tuesdays, Wednesdays, Thursdays and Fridays,
f) Lean hogs – Wednesdays and Fridays,
g) Lumber – Mondays, Wednesdays and Fridays,

2. The null hypothesis regarding equality of two average rates of return was rejected 
for the following days (p-value shown in parentheses):
a) Crude oil – Thursdays (0.0350). The p-value higher than 0.05 and lower than 

0.1 was registered for Mondays (0.0737) and Fridays (0.0683).
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b) Brent oil – Fridays (0.0049). The p-value for Wednesdays sessions was equal 
0.0500.

c) Heating oil – Tuesdays (0.0139), Wednesdays (0.0082) and Fridays (0.0009).
d) Natural gas – Wednesdays (0.0136). The p-value for Mondays was equal 0.0602.
e) Feeder cattle – Mondays (0.0016) and Thursdays (0.0241).
f) Live cattle – Mondays (0.0012), Wednesdays (0.0320) and Thursdays (0.0020).
g) Lean hogs – Mondays (0.0177) and Wednesdays (0.0031). The p-value for 

Fridays rates of return amounted to 0.0708.
h) Lumber – Wednesdays (0.0054) and Fridays (0.0302).
i) Gas oil – the p-value for Wednesdays rates of return was equal to 0.0748.
In all other cases, there was no reason to reject the null hypothesis in favor of 

the alternative hypothesis.

4.2. The Analysis of the Daily Rates of Return in Different Months

The analysis of the average one-session rates of return, calculated for each of the 
analyzed months, as well as the result of testing the null hypothesis, are presented 
in table 1.

The average daily rates of return were positive in the following cases:
a) Crude oil – in 5 months: March, April, July, August and September,
b) Brent oil – in 6 months: March, April, May, July, August and September,
c) Heating oil – in 7 months: from March to September,
d) Gas oil – in 6 months: February, March, April, June, July and August,
e) Natural gas – in 5 months: March, April, May, September and October,
f) Feeder cattle – in 7 months: January, March, April, June, July, September and 

November,
g) Live cattle – in 6 months: January, February, July, September, October and 

November,
h) Lean hogs – in 5 months: January, March, April, September and November,
i) Lumber – in 5 months: January, March, May, August and November.

The results obtained while testing the null hypothesis permit to formulate the 
following conclusions:
1. For all months the null hypothesis regarding equality of variances of daily average 

rates of return in two populations was rejected (for α = 0.05) in the following cases:
a) Crude oil – for all months except: February, October and November,
b) Brent oil – for all months except: February and October,
c) Heating oil – for all months except: November and December,
d) Gas oil – for all months except: February and October,
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e) Natural gas – for all months except: August and November,
f) Feeder cattle – for all months except: February, April, June, July and December,
g) Live cattle – for all months except: March,
h) Lean hogs – for all months except: June, August and November,
i) Lumber – for all months except: March and November.

2. The null hypothesis regarding equality of daily rates of return in two populations 
was rejected regarding the following cases (p-value shown in parentheses):
a) Crude oil: November (0.0380). The p-value higher than 0.05 and lower than 

0.1 was registered in April (0.878) and October (0.0827).
b) Brent oil – November (0.0397). The p-value higher than 0.05 and lower than 

0.1 was observed in April (0.629), August (0.0895) and October (0.0749).
c) Heating oil: January (0.0368), August (0.0088) and September (0.0426). The 

p-value calculated for February mounted to 0.0632.
d) Gas oil: February (0.0464). The p-value for June and August daily average 

rates of return was equal 0.0837 and 0.0805, respectively.
e) Natural gas: January (0.0382), September (0.0033), October (0.0236) and 

December (0.0358).
f) Feeder cattle: December (0.0339).
g) Lumber: January (0.484), September (0.0001) and November (0.0050).
h) The p-value for live cattle was equal to 0.0976 and 0.0820 in February and July, 

respectively. The p-value higher than 0.05 and lower than 0.1 was calculated 
for lean hogs in April (0.0784) and September (0.0696).

In all other analyzed cases there was no reason to reject the null hypothesis 
regarding equality of daily average rates of return in two populations.

These facts indicate that the month effect on the analyzed markets was detected 
(for α = 0.05).

4.3.  The Analysis of the Average Daily Rates of Return in Different 
Days of the Month

The positive average daily rates of return, calculated for each day of the analyzed 
months were observed on the market of:
a) Crude oil – in 15 out of 31 cases (i.e. in 49.39% cases). The highest and the lowest 

daily average rates of return were equal: max = 0.0338% (for the 1st day of the 
month) and min = –0.7016% (for the 17th day of the month).

b) Brent oil – in 15 out of 31 cases (i.e. in 49.39% cases). The max = 0.3394% (1st) 
and min = –0.6962% (17th).
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c) Heating oil – in 14 out of 31 cases (i.e. in 45.16% cases). The max = 0.3348% (7th) 
and min = –0.5947% (8th).

d) Gas oil – in 17 out of 31 cases (i.e. in 54.84% cases). The max=0.5810% (30th) 
and min=–0.4767% (3 rd).

e) Natural gas – in 14 out of 31 cases (i.e. in 45.16% cases). The max=0.9881% (15th) 
and min=–0.7265% (27th).

f) Feeder cattle – in 14 out of 31 cases (i.e. in 45.16% cases). The max=0.4451% (5th) 
and min=–0.3111% (30th).

g) Live cattle – in 17 out of 31 cases (i.e. in 54.84% cases). The max=0.3722% (5th) 
and min=–0.2813% (21st).

h) Lean hogs – in 18 out of 31 cases (i.e. in 58.06% cases). The max=0.5987% (12th) 
and min=–0.5378% (29th).

i) Lumber – in 15 out of 31 cases (i.e. in 48.39% cases). The max=0.4286% (17th) 
and min=–0.5767% (23trd).
The results obtained while testing the null hypothesis allow formulating the 

following conclusions:
1. For all days of each month, the null hypothesis regarding equality of variances 

of daily average rates of return in two populations was rejected (for α = 0.05) 
in the following cases:
a) Crude oil – for all days of each month except: 2nd, 3 rd, 4th, 6th, 7th, 8th, 10th, 

13th, 21st, 27th, 30th,
b) Brent oil – for all days of each month except: 2nd, 3 rd, 4th, 6th, 7th, 8th, 10th, 13th, 

14th, 18th, 21st, 27th, 30th, 31st,
c) Heating oil – for all days of each month except: 2nd, 10th, 12th, 13th, 14th, 16th, 

17th, 18th, 21st, 22nd,, 24th, 26th, 30th, 31st,
d) Gas oil – for the following days of each month: 4th, 5th, 11th, 13th, 18th, 23rd, 

25th, 26th, 28th, 29th, 30th,
e) Natural gas – for all days of each month except: 1st, 2nd, 5th, 6th, 7th, 16th, 21st, 

28th, 30th, 31st.
f) Feeder cattle – for the following days of each month: 11th, 12th, 13th, 14th, 18th, 

21st, 25th, 29th,
g) Live cattle – for all days of each month except: 1st, 4th, 20th, 26th, 27th,30th, 31st,
h) Lean hogs – for the following days of each month: 1st, 2nd, 3 rd, 6th, 7th, 8th, 15th, 

16th, 18th, 20th, 25th.
2. The null hypothesis regarding equality of the daily average rates of return in two 

populations was rejected in favor of the alternative hypothesis for the following 
days of the month:
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a) Crude oil – 8th (0.0430) and 26th (0.0424),
b) Brent oil – 8th (0.0412) and 26th (0.0434),
c) Heating oil – 8th (0.0387); the p-value calculated for the average rate of return 

on the 3 rd, 27th and 29th day amounted to 0.0777, 0.0863 and 0.0974 respectively,
d) Gas oil – 9th (0.0440), 28th (0.0482) and 30th (0.0341),
e) Natural gas – 15th (0.0008); the p-value for the average rate of return on the 

4th day was equal to 0.0805,
f) Feeder cattle – 5th (0.0101) and 9th (0.0444); the p-value higher than 0.05 and 

lower than 0.1 was observed for 15th (0.0851) day,
g) Live cattle – 5th (0.0285) and 6th (0.0475); the p-value lower than 0.1 and grater 

than 0.05 was recorded for the following days: 7th (0.0511) and 19th (0.0560),
h) Lean hogs – 12th (0.0117); the p-value lower than 0.1 was also computed for 

the following days: 4th (0.868) and 28th (0.0529),
i) Lumber – 17th (0.0447) and 23 rd (0.0139).

4.4.  The Analysis of the Average Daily Rates of Return in the First 
and the Second Half of Each Month

the analysis of the average daily rates of return, calculated for the first and the 
second half of each month, as well as the result of testing the null hypothesis, are 
presented in table 2. The average daily rate of return in the first and the second half of 
the month was higher than zero on the market of gas oil (0.0595% – in the first half 
and 0.0723% – in the second). In cases of all other commodities, the daily average 
rate of return was negative in one of the two analyzed halves of the month. The null 
hypothesis, regarding equality of variances of daily rates of return in two populations, 
was rejected in the case of the analyzed commodities. There was no reason to reject 
the null hypothesis referring to the equality of average rates of return in two popula-
tions in the case of all analyzed commodities except lean hogs, for which the p-value 
was equal to 0.0088. It means that the daily average rates of return in the first half 
do not differ from the daily average rates of return in the second half of each month 
(for α = 0.05) for all the analyzed commodities except lean hogs.
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Table 2.  The Average Daily Rates of Return and Results of Testing the Null Hypothesis 
for the Average Daily Rates of Return for the First and Second Half of the 
Month

Crude oil Bent oil Heating 
oil Gas oil Natural 

gas
Feeder 
cattle

Live 
cattle

Lean 
hogs Lumber

average rate 
of return in the 
first half of the 
month

–0.0148% –0.0152% –0.0407% 0.0595% –0.1205% 0.0506% 0.0589% 0.1393% –0.0059%

average rate 
of return in the 
second half of 
the month

–0.0824% –0.0822% –0.0275% 0.0723% 0.0167% –0.0577% –0.0207% –0.1099% –0.0444%

p-value 0.5271 0.5310 0.8743 0.9005 0.3774 0.0947 0.2304 0.0088 0.6563

test of the null 
hypothesis TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE TRUE

Source: the author’s own calculations.

4.5. The Analysis of the Weekend Effect

The analysis of the average overnight rates of return (Monday open price vs Friday 
closing price), as well as the result of testing the null hypothesis, are shown in table 3.

Table 3.  The Average Intraday Rates of Return on the Market of the Analyzed 
Commodities and the Results of Testing the Null Hypothesis for the 
Weekend Effect

Crude oil Bent oil Heating 
oil Gas oil Natural 

gas
Feeder 
cattle

Live 
cattle

Lean 
hogs Lumber

average 
overnight 
rate of return 
(Monday open 
price – Friday 
closing price) 

–0.0431% –0.0132% 0.0158% 0.1339% –0.0464% 0.0124% 0.0116% –0.0102% 0.2499%

p-value 0.2225 0.4538 0.7411 0.3502 0.3913 0.8380 0.7126 0.3640 0.0755

test of the null 
hypothesis TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Source: the author’s own calculations.



Analysis of Selected Seasonality Effects in Markets of Futures Contracts with the Following Underlying... 41

5. Conclusion

In recent years, there has been observed an increased interest in the commodity 
market, including agricultural commodities, from both institutional and individ-
ual investors. Investment strategies implemented on the commodity market by its 
participants, heavily resemble those of the stock and currency markets. However, it 
should be mentioned that particular characteristics are assigned to the agricultural 
commodity market such as a stock level or marginal unit cost. It is also important 
to note that, despite the physical diversity, this asset class is often characterized by 
a high degree of price correlation.

The aim of this article was to examine the prevalence of selected seasonality 
effects on three different segments of the commodity market: energy market (crude 
oil, Brent oil, heating oil, gas oil and natural gas), meats (feeder cattle, live cattle, 
lean hogs) and softs (lumber). The analysis of the effects of seasonality included 
an examination of daily returns over various days of the week, average daily rates 
of return on different days of the month, and average daily rates of return in the 
first and the second half of the month, and the existence of the weekend effect. The 
main limitation of this research is the assumption of normal distribution of return 
rates of the analyzed commodities along with the use of the price data gained from 
Bloomberg data source.

The calculations presented in this paper indicate the existence of the monthly 
effect in: January (heating oil, natural gas and lumber), February (gas oil), August 
(heating oil), September (heating oil, natural gas and lumber), October (natural gas), 
November (crude oil, Brent oil and lumber) and December (natural gas and feeder 
cattle), as well as the day-of-the-week effect: on Mondays (feeder cattle, live cattle, 
lean hogs), on Tuesdays (heating oil), on Wednesdays (heating oil, natural gas, live 
cattle, lean hogs and lumber), on Thursdays (crude oil, feeder cattle, live cattle) and 
Fridays (Brent oil, heating oil). The calendar anomalies were also detected for differ-
ent days of each month on various commodity markets: on the 5th (feeder cattle, live 
cattle), on the 6th (live cattle), on the 8th (crude oil, Brent oil and heating oil), on 9th 
(gas oil, feeder cattle), on the 12th (lean hogs), on 15th (natural gas), on 17th (lumber), 
on 23 rd (lumber), on 26th (crude oil and Brent oil), on 28th (gas oil) and on 30th (gas 
oil). The weekend effect was not registered, but seasonal effects regarding equality 
of the daily average rates of return in the first and in the second half of each month 
was detected on the lean hogs market.
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The obtained results partially confirm the outcomes received by Ovavarin and 
Meade34. According to the authors, higher (the lowest) daily average rate of return 
characterized Mondays (Wednesdays) sessions. In the analyzed period, the average 
daily rates of return were the highest in Monday sessions on the market of natural gas, 
whilst were the lowest on the same day of the week on the market of feeder cattle, live 
cattle and lean hogs. In Wednesday sessions, the highest daily average rate of return 
was recorded for Brent oil, heating oil and gas oil, but it was the lowest for soybean oil.

Further research on the occurrence of calendar anomalies in the agricultural 
market should include the following assets: oat, wheat and corn.
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AbstrAct

Finding the right IPO timing is one of the most crucial decisions shareholders need to take 
when they want to list their company on a stock exchange. This paper proposes a simple 
and in practice usable model to help identify a good IPO timing window. From a theoret-
ical point of view, the model identifies capital market inefficiencies (in case there are any) 
and gives shareholders of the IPO candidate hints how to use them. The key tool used is 
a multiple-to-multiple base trade-off analysis over time. The analysis identifies relationships 
between relative valuation levels investors are willing to pay and relative expected change 
in operating performance metrics. These market-implied valuation-to-operating perfor-
mance metrics change relationships are applied to the expected operating performance of 
the IPO candidate over time. This allows approximating a date with the value-maximizing 
combination of the multiple base and the market implied valuation multiple.

Key words: initial public offering, IPO timing, market efficiency, shareholder value creation
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Introduction

Owners of private businesses have various motivations when thinking about the 
possibility of floating their business on a stock exchange (“initial public offering”, 
“IPO”). The key consideration is usually access to capital for different purposes such 
as growth funding, paying down debt, selling directly part or all of the sharehold-
ers’ equity interest or creating a liquid source of funding for potential mergers and 
acquisitions.1

Once the strategic decision is taken on going public, shareholders need to decide 
when to float the business. Factors affecting the timing can be categorized as internal, 
i.e. company specific, and external, i.e. factors not in the control of the company. 
Internal factors include, for example, the growth profile of the company, the timing 
of the capital needs and the IPO readiness. IPO readiness means, amongst many 
things, if the company complies with the corporate governance requirements of 
a given stock exchange or has the right accounting, reporting and internal controls 
in place. The most important external factors include potential changes in laws and 
regulations which might affect the business (for example new taxes) as well as general 
capital market conditions2, conditions in the specific sector of the IPO candidate and 
investor sentiment.

The key challenge when thinking about timing is to integrate the timing impli-
cations of the internal and external factors into one IPO timing decision which 
maximizes the value of the offering. This article proposes a tool for shareholders 
of private businesses who are considering an IPO to determine the optimal timing 
from a financial point of view via connecting the expected operating performance 
of the business (the internal perspective) with public market investors’ view on how 
to value the business (the external perspective).

The general idea is to identify key operating metrics based on which public 
investors perform their investment and valuation decisions, understand the exact 

1 For detailed overview of motivations for an IPO please see for example J. C. Brau, S. E. Fawcett, 
Initial Public Offerings: An Analysis of Theory and Practice, “The Journal of Finance” 2006, vol. 61, issue  1, 
pp. 399; I. Welch, J. Ritter, A Review of IPO Activity, Pricing and Allocations, “The Journal of Finance” 
2002, vol. 57, issue 4, pp. 1795–1828.

2 On the impact of hot and cold IPO markets see for example C. Yung, G. Colak, W. Wang, Cycles 
in the IPO Market, 2007, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=972429; L. Cen, What Can 
We Learn from IPO Comparables Besides Valuation? IPO Shadow Stocks, Oversubscription Rates and Investor 
Sentiment in the Hong Kong Market, 2009, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1295703; 
S. Banerjee, U. Güçbilmez, G. Pawlina, IPO Waves and Hot Markets in the UK, in: Handbook of Research 
on IPOs, eds. M. Levis, S. Vismara, Edward Elgar Publishing, Borough 2013, pp. 76–97.
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relationship between these metrics to relative valuation levels and then apply these 
relationships to the specific business plan of the IPO candidate at different points 
in time. The result is a trade-off analysis between the market/ investor implied valu-
ation multiple and the company-specific multiple base (“Multiple-to-Multiple Base 
Trade-off Analysis”) which shows directionally which IPO timing window might be 
the best one from a financial perspective.

1. Overview of the Standard Model

The model proposed in this paper aims at understanding the market implied 
operating performance to valuation relationship and putting this into context with 
the IPO candidate’s specific growth profile. The result will be a clear view as to the 
attractiveness of an IPO at different points in time based on a multiple-to-multiple 
base trade-off, i.e. the relationship between the development of the expected valuation 
multiple vs. the operating performance of the IPO candidate over time. It is assumed 
that the key objective of shareholders from a financial perspective is to maximize the 
present value of the equity of the company.3

In order to estimate the IPO timing where the present value of equity is maxi-
mized, a company valuation at different points in time is needed. This valuation is 
done at each point in time based on applying market implied valuation multiples 
(for example Aggregate Value (AV) to EBITDA or Price-to-Earnings) to the respective 
operating performance metrics of the IPO candidate. This will result in an Aggregate 
Value or Equity Value of the IPO candidate at different points in time in the future.4 
Companies (especially fast growing ones) often have a declining relative growth 
profile over time, i.e. the relative growth expectations at future dates are lower than 
today’s (for example, due to the base effect of a larger business or limitations on 
market share growth). In such cases the market-implied valuation multiples for the 
IPO candidate will usually also decline over time as investors tend to pay more for 
higher growth companies compared to lower growth companies. On the other hand, 

3 See for background on this assumption, for example A. Shleifer, R. Vishny, A Survey of Corporate 
Governance, “Journal of Finance” 1997, no. 52, pp. 737–783; F. Allen, E. Carletti, R. Marquez, Stake-
holder Capitalism, Corporate Governance and Firm Value, 2009, http://papers.ssrn.com/sol3/papers.
cfm?abstract_id=968141; M. Danielson, J. Heck, D. Shaffer, Shareholder Theory – How Opponents and 
Proponents Both Get it Wrong, 2008, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1309066

4 See for background on multiple valuation, for example M. Deng, P. Easton, J. Yeo, Another 
Look at Enterprise and Equity Valuation Based on Multiples, 2010, http://papers.ssrn.com/sol3/papers.
cfm?abstract_id=1462794; L. Liu, D. Nissim, J. Thomas, Equity Valuation Using Multiples, 2000, http://
papers.ssrn.com/sol3/papers.cfm?abstract_id=241266
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the multiple base grows over time, i.e. the operating metrics of the IPO candidate 
to which the multiple is applied to. The fundamental model proposed in this paper is 
a model which estimates the financial impact of the trade-off between the expected 
multiple decline due to declining growth expectations over time and the expected 
growth in the operating metrics base. Based on this trade-off analysis a nominal 
Equity Value curve over time can be estimated for the IPO candidate.

The obtained nominal Equity Value curve needs to be discounted to make the 
nominal values comparable for the IPO timing decision. This results in a discounted 
Equity Value curve which can identify the IPO “window” where the discounted Equity 
Value is maximized. The discount rate to be used will be in a practical context either 
the implied return on equity based on the capital asset pricing model5 (despite its 
theoretical limitations6) or the target return of the shareholders (this is especially 
relevant when shareholders are financial sponsors).

Assuming efficient capital markets and other assumptions of the capital asset 
pricing model, one would predict that the IPO timing decision will be independent 
from the present value of equity analysis proposed in this paper, as the discounted 
Equity Value should be constant over time assuming no alpha. The expected growth 
in Equity Value is equal to the expected return on equity which is used to discount 
the future Equity Values.

In practice, for this relation to hold, the average valuation multiple used by inves-
tors would need to adjust based on detailed company specific growth and margin 
expectations. In practice, this is only true to a limited extent. Apart from market 
imperfections, the key reason is that investors, who ultimately will buy into the IPO 
candidate, will base their valuation on company specific data but also to a large extent, 
on valuation data they obtain from analyzing the valuation and operating statistics 
of peers of the IPO candidate.7 The benchmarking of peers often (not always) leads 
to a market implied relationship between relative growth/ profitability and relative 
valuation levels which are used by investors to value companies in a given sector. 
Applying these market implied valuation relationships to the growth profile of the 
IPO candidate allows investors to access the price they are willing to pay for shares 

5 W. F. Sharpe, Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk, “Journal 
of Finance”, September 1964, no. 19, pp. 425–442; J. Lintner, The Valuation of Risk Assets and the Selec-
tion of Risky Investments in Stock Portfolios and Capital Budgets, “Review of Economics and Statistics”, 
February 1965, no. 47, pp. 13–37.

6 See for example K. L. Womack, Y. Zhang, Understanding Risk and Return, the CAPM, and the Fama-
French Three-Factor Model, 2003, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=481881; E. Fama, 
K. R. French, The Value Premium and the CAPM, “The Journal of Finance” 2006, no. 61, pp. 2163–2185.

7 For a review of literature on used valuation techniques see for example J. Hall, The Impact of 
Growth, Volatility and Competitive Advantage on Equity Valuation, 2007, http://ssrn.com/abstract=957945
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of the IPO candidate. This means that instead of making only a fundamental valu-
ation, investors benchmark the IPO candidate with already listed peers and derive 
their valuation based on the relative attractiveness of the IPO candidate vs. the peers’.

Using valuation multiples for determining the valuation of the company is look-
ing at only one valuation method. However, in practice valuation multiples often 
represent the key valuation methodology applied by investors in an IPO context, 
which is sometimes cross-checked with fundamental valuation methodologies like 
a discounted cash flow analysis. For example, Asquith8 analyzed 1,126 research analyst 
reports and found that 99% of price recommendations were based on multiples and 
only 13% used a discounted cash flow approach. Furthermore, multiple-based valu-
ations factor into the valuation the general market sentiment and allow aggregating 
expected valuation views from various investors. Therefore, valuation multiples are 
not only suitable but also necessary to value the company at different points in time 
in an IPO context. The relative weighting of market implied valuation vs. fundamental 
valuation varies across sectors and individual investors. The more weight investors 
put on the market implied valuation, the more relevant are the results of the model 
proposed in this paper.

2. Identification of Peers and Focus Metrics by Investors

In order to obtain a good picture on how investors think about value, the share-
holders of the IPO candidate need to identify a group of listed companies comparable 
to the IPO candidate. The key attribute for these peers is that investors would look at 
the trading of these companies in order to get a sense for the right valuation level of 
the IPO candidate. The judgement of which peers to include and how to potentially 
adjust the data set will, to a large extent, impact the results of the analysis.9 Therefore, 
a clear understanding of how investors think about the peer group is key to obtain 
sensible results via the model proposed in this paper.10 In general, the higher the 
number of closely comparable peers the better11, the closer the business profile of 

 8 P. Asquith, M. B. Mikhail, A. S. Au, Information Content of Equity Analyst Reports, “Journal of 
Financial Economics”, February 2005, vol. 75, issue 2, pp. 245–282.

 9 For a recent discussion on multiples, peer group and differences between peers and the firm see for 
example S. Henschke, C. Homburg, Equity Valuation Using Multiples: Controlling for Differences between 
Firms, 2009, http://ssrn.com/abstract=1270812

10 For an empirical discussion on peer selection see for example I. Dittmann, C. Weiner, Selecting 
Comparables for the Valuation of European Firms, 2005, http://ssrn.com/abstract=1272349

11 For a discussion on the number of peers see for example I. A. Cooper, L. Cordeiro, Optimal Equity 
Valuation Using Multiples: The Number of Comparable Firms, 2008, http://ssrn.com/abstract=1272349



Stefan Krüger  50

peers matches the IPO candidate the better and outliers for company/ situation 
specific reasons should be excluded.

Once a peer group is identified, the shareholders of the IPO candidate will need 
to develop a view on which operating metrics and valuation multiples investors focus 
when making their investment decision. The focus metrics and applied multiples vary 
across jurisdictions and industries. There are at least two complementary approaches 
to identify the most important metrics and corresponding valuation multiples. The 
first one is the identification via interviews with investors as well as the knowledge 
of the industry by the shareholders of the IPO candidate and its advisors. The 
second approach, which complements the first one, is to build regression analyses 
based on assumed relationships. For example, many industries trade on expected 
EBITDA growth. In such industries a clear direct linear relationship can be often 
found between the valuation multiple and the growth of the EBITDA over the next 
two to three years. In other sectors investors may focus on cash flow, net income or 
book value multiples.12 In practice, the ordinary least squares method is often used 
for estimating the parameters in the linear regression model due to its simplicity 
and availability in standard office software packages. The standard model discussed 
in this article follows this approach.

Based on the above regression analyses, key focus areas of investors can be iden-
tified and quantified which best explain differences in valuation levels within the 
peer group in current capital market conditions. The more obvious the relationship 
is (in practice usually measured via R²) the more powerful the analysis proposed 
in this paper. In practice, it will be again a judgement call which multiple-to-growth 
relationship(s) to focus on but in general, the ones should be used with the high-
est R². The key regressions obtained will be the bases for the multiple-to-multiple 
base trade-off model which will combine the market implied valuation relationships 
with the operating performance of the IPO candidate.

3. The One-variable Model

As this paper is intended to be of practical help for shareholders who consider 
IPOing their company, a fictitious example will be used to develop and explain the 
model. The example used does not reduce the general applicability of the model to all 
sectors, valuation multiples and operating metrics.

12 For an empirical discussion of multiples used see for example F. Sommer, A. Wöhrmann, Trian-
gulating the Accuracy of Comparable Company Valuations, 2011, http://ssrn.com/abstract=2360077
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The Valuation Equation(s)

Using tools suggested above, it is assumed that the key relationship between 
valuation multiple (expressed as x-times value to EBITDA) and operating metrics 
growth was identified as the next-twelve-month forward (NTM) EBITDA multiple 
and the compounded EBITDA growth FY+0 to FY+1. The example peer group data 
set is shown in table 1 below.

Table 1. Example Dataset

EBITDA FY+0-2 AV/EBITDA

Company Aggregate Value FY+0 FY+1 FY+2 CARG NTM

Company 1 100 20 25 30 22.5% 5.Ox

Company 2 200 20 25 40 41.4% 10.Ox

Company 3 300 50 55 80 26.5% 6.Ox

Company 4 400 30 30 55 35.4% 13.3x

Company 5 500 100 150 170 30.4% 5.Ox

Company 6 600 150 200 240 26.5% 4.Ox

Company 7 700 250 210 280 5.8% 2.8x

Company 8 800 300 300 400 15.5% 2.7x

Company 9 900 310 330 400 13.6% 2.9x

Company 10 1000 400 410 430 3.7% 2.5x

Source: the author’s own work.

Chart 1. Valuation Multiple vs. Operating Metrics Growth Regression

Source: the author’s own work.
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The corresponding regression analysis is shown in chart 1. The implied regression 
line formula in this example is y = 23.406x + 0.242. R² is 0.6529. For example, a private 
company growing at 31% could expect to be valued at 7.5x AV/ NTM EBITDA (7.5 = 
=  23.406 * 0.31 + 0.242) based on the identified regression line.

This dataset and regression analysis allow showing and identifying a clear mar-
ket/ investor implied relationship between the relative valuations of the peer group 
vs their growth prospects.

The Implied Multiples

The obtained regression analysis shows how public market investors deter-
mine the valuation multiple(s) they are willing to pay based on operating growth 
characteristics of the individual peer group companies. In the context of an IPO of 
another company, investors are assumed to make their relative valuation decision also 
dependent on how the operating metrics of the IPO candidate compare to its listed 
peers. In case investors put a high emphasis on these growth-to-value relationships, 
then the valuation multiple they apply to the IPO candidate should be on or very 
close to the regression line(s).

In order to assess what might be the valuation multiples applied by investors 
for the IPO candidate at different points in time, the shareholders need to prepare 
a realistic business plan with a special focus on the forecasted development of key 
operating metrics likely used by investors to value the company. For the further 
development of the example it is assumed that table 2 shows the estimated business 
plan for the EBITDA development of the IPO candidate and that investor’s focus 
metrics is EBITDA growth.

Table 2. Example for an Estimated Business and Implied Growth of Key Metrics

FY+O FY+1 FY+2 FY+3

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

EBITDA 
LTM 220 230 240 270 300 320 340 360 380 395 410 425 440 455 470 485

EBITDA 
FY+0–2 
CARG

31.4% 31.0% 30.7% 25.5% 21.1% 19.2% 17.6% 16.1%

Source: the author’s own work.

Based on the forecasted EBITDA development for each quarter, the implied 
FY+0–2 growth rate (CARG) can be derived at each point in time. These CARGs at 
different points in time can be put into context to the value-to-growth regressions 
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which were obtained from the market. This allows estimating the valuation multiple 
investors will likely apply at each single date of the analysis. For the used example, 
Chart 2 shows the implied valuation multiples graphically and table 3 analytically.

Chart 2. Implied Valuation Multiples at Different Points in Time (graphically)

Source: the author’s own work.

Table 3. Implied Valuation Multiples at Different Points in Time (analytically)

FY+O FY+1

Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4

EBITDA LTM 220 230 240 270 300 320 340 360

EBITDA FY+O–2 CARG 31.4% 31.0% 30.7% 25.5% 21.1% 19.2% 17.6% 16.1%

Implied NTM Multiple 7.6x 7.5x 7.4x 6.2x 5.2x 4.7x 4.4x 4.Ox

Source: the author’s own work.

The Implied Present Value of Equity

After obtaining the implied valuation multiples, the shareholders of the IPO 
candidate can apply these to the operating metrics of their business and will obtain 
the predicted Aggregate Value (in case of Aggregate Value multiples) or the predicted 
Equity Value (in case of Equity Value multiples) at each point in time. In case an 
Aggregate Value is obtained, the shareholders also need to develop a net debt forecast 
in order to include the effect of deleverage on the Equity Value.
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After obtaining the Equity Values at different points in time, they need to be dis-
counted to make them comparable and base a relative investment decision on them. 
As discussed above, the discount rate might be a CAPM-based rate or a shareholder 
specific target discount rate.

The forecasted discounted Equity Value is shown in table 4 and chart 3 for the 
developed example assuming a potential net debt development and a 10% discount rate.

Table 4. Implied Discounted Equity Value (analytically)

FY+O FY+1

Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4

EBITDA LTM 220 230 240 270 300 320 340 360

EBITDA FY+O–2 CARG 31.4% 31.0% 30.7% 25.5% 21.1% 19.2% 17.6% 16.1%

Implied NTM Multiple 7.6x 7.5x 7.4x 6.2x 5.2x 4.7x 4.4x 4.Ox

Implied AV 2,279 2,403 2,526 2,233 1,969 1,875 1,786 1,701

Net Debt 500 450 400 350 300 250 200 150

Equity Value 1,779 1,953 2,126 1,883 1,669 1,625 1,586 1,551

Discounted Equity Value 1,737 1,862 1,979 1,711 1,482 1,408 1,342 1,282

Source: the author’s own work.

Chart 3. Implied Discounted Equity Value (graphically)

Source: the author’s own work.
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Results

Assuming the data set for peers and the IPO candidate as shown above, table 4 
and chart 3 show that this model would predict that launching an IPO in Q3 FY+0 
would be value maximizing. In this example, the result can be viewed as the market 
not fairly valuing the growth potential of the IPO candidate in the initial quarters, i.e. 
applying a not high enough valuation multiple relative to the value uplift shareholders 
can obtain from growing the multiple base (in this case the absolute EBITDA) for 
a few more quarters. The inflection point for this relationship is in Q3 FY+0, after 
which the increase in the multiple base cannot overcompensate for the market implied 
quarterly decrease in the valuation multiple due to deteriorating growth prospects.

Given the imperfections of the market, the assumptions used (as discussed 
in section 4) as well as the general unpredictability of the future, the result should be 
interpreted as one data point indicating in this example that waiting a few quarters 
is likely to increase shareholder value.

4.  Core Assumptions and Extensions  
of the Fundamental Model

There is a set of core assumptions which shareholders of potential IPO candi-
dates should be aware of before using the described standard model. Many of them 
can be mitigated via extensions of the standard model. Some of these extensions are 
explained below but there are more sensible extensions possible depending on the 
actual situation.

Investors base their investment decision on the valuation metrics 
identified by the shareholders of the IPO candidate

First of all, the standard model assumes that investors will make their investment 
decision only based on the implied valuation derived from benchmarking with peers 
as opposed to fundamental valuation methods. The implications of the model are 
incorrect/ random in case investors do not focus strong enough on the relationships 
observable on the market when making their investment decision in the context of the 
valuation of the IPO candidate. This might be especially the case when the investor 
community focuses a lot on fundamental valuations for industry specific reasons or 
when the IPO candidate has no good listed peers. In case investors are not focusing 
on the relative operating performance then this should be visible via a low R² of the 
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used regression analyses. It requires judgement and market knowledge of the share-
holders of the IPO candidate to assess if, even despite a good multiple-to-operating 
metrics relationship being statistically observable on the market, investors will likely 
not focus on it when valuing the IPO candidate.

Furthermore, the model assumes that a majority of investors, which is large 
enough to determine the listing valuation of the IPO candidate, not only uses the 
peer analysis but actually uses exactly the relationships which the shareholders of the 
IPO candidate identified as relevant. In this context the importance of Section 2) of 
this article is to be again emphasized, which describes the importance and process of 
selecting an appropriate peer group as well as the right multiple-to-operating metrics 
relationships. Peer group selection mistakes should be usually visible also via a low 
R² of the regression analysis.

Depending on the level of conviction in the market implied relationship chosen 
for the analysis, in practice shareholders of the IPO candidate should consider ana-
lyzing and factoring into the model more than one multiple-to-operating metrics 
relationship. In such cases the obtained data would need to be aggregated in a sensible 
way, which then could be used as the best estimate of the future multiples. Given the 
above and to reduce the risk of error, this model should not be used in isolation. It 
is rather only one important data point in the IPO timing analysis. Other qualitative 
and quantitative tools should be used in connection with this model to determine 
a good IPO timing.

The operating performance to valuation metrics relationships might 
not be linear

The standard model assumes that the growth-to-valuation multiple relationship 
is linear on average across investors. This might not be true in all cases. For exam-
ple, the multiple valuation curve could be capped or have different slopes between 
different intervals because certain limits are reached in terms of what investors are 
willing to pay, independently of the growth prospects. This risk should be smaller 
when the operating performance of the IPO candidate lies within the minimum/ 
maximum boundaries of the peer group. Also more statistically advanced methods 
could be used rather than a simple regression to identify the right operating perfor-
mance-to-valuation relationship curve.
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Company and situation specific factors are ignored  
in the standard model

Even in a situation where the peer group is well selected and would really rep-
resent the peer group investors deem as relevant, it might nevertheless happen that 
investors would apply a company specific premium or discount to the IPO candidate 
due to company specific characteristics. This is especially likely to happen in case 
there is no close peer group and investors need to look at a broader peer universe. 
Furthermore, investors usually ask for a so-called IPO discount, i.e. a discount to peer 
trading as an incentive to buy into the IPO.13

Assuming that these discounts/ premiums remain largely stable over time, they 
do not affect the IPO timing decision as they do not influence the relative attractive-
ness of the different IPO windows. They do affect the absolute expected shareholder 
value creation, though.

In practice, it requires good judgement and further analysis to determine the size 
of such potential premiums and discounts. The results can be factored in the model by 
applying premiums or discounts to obtained multiples from the regression analyses.

Rolling of multiples

The standard model takes valuation multiple-to-operating metrics relationships 
as of the date of the analysis and assumes that these relationships stay true also 
in the future. This means it assumes that today’s observed multiples will roll into 
the future as time passes. This might not be 100% the case, especially because the 
growth outlook for the peers might change over time as well. Therefore, the model 
might have a systematic bias to overestimate future valuations in growing industries 
and underestimate in declining industries. However, the closer the model-based 
inflection/ optimal IPO timing point is to the date of the analysis, the less the rolling 
of multiples assumption reduces the value of the model output. In case the model 
suggests that the best IPO timing is far away, shareholders should regularly re-run 
the analysis as time passes.

13 See for example A. Ljungqvist, IPO Underpricing, Handbook of Empirical Corporate Finance, 2005, 
vol. 2, pp. 375–422; C. Schrand, R. E. Verrecchia, Information Disclosure and Adverse Selection Explanations 
for IPO Underpricing, 2002, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=316824&rec=1&sr-
cabs=282293&alg=1&pos=10; T. Loughran, J. Ritter, Why Has IPO Underpricing Changed Over Time, 
2002, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=331780&rec=1&srcabs=282293&alg=1&pos=4
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Stable market conditions

The standard model assumes stable market conditions in the future. This is unlikely 
to be the case given that stock markets move all the time. There is no ideal tool which 
could predict the general future market conditions.14 However, the model could be 
adjusted to reflect certain views on the general market conditions. For example, 
it could be assumed that current multiples will be 1x higher in one year given an 
expected improvement in the overall market. Should shareholders have no concrete 
view on the future market condition but would like to know what happens to the 
optimal IPO timing point assuming different future market conditions, shareholders 
could sensitize the key input parameters or directly the implied valuation multiples.

Business plan materializes and is recognized by investors

Key input parameters for the optimal IPO timing are derived from the IPO 
candidate’s business plan. There are two issues with that. First, the business plan 
needs to materialize in future quarters, i.e. the expected growth outlook performed 
at the date of the analysis should materialize at each point in time in the future as 
otherwise the estimated valuation levels will likely not materialize in the future. 
Therefore, a good and credible business plan is key for a sensible outcome of the 
model proposed in this paper.

The second issue is to convince investors to believe in the business plan of the 
IPO candidate. There are restrictions of what companies want and can say in the mar-
keting phase of an IPO with regard to expected future performance of the business.

Improving the statistical robustness of the model and testing based 
on historical real data

The standard model has been developed to be of practical use for owners of pri-
vate businesses. Therefore, the econometric model is kept as simple as possible using 
statistical tools readily available in standard office software packages and enjoying 
high acceptance levels in the financial community. The simplicity is a key element 
of this model being of use in practice.

14 For a discussion on forecasting stock market volatility see for example E. Balaban, A. Bayar, 
R. Faff, Forecasting Stock Market Volatility: Evidence from Fourteen Countries, 2003, http://ssrn.com/ 
abstract=339520; M. Leung, H. Daouk, A. Chen, Forecasting Stock Indices: A Comparison of Classification 
and Level Estimation Models, 1999, http://ssrn.com/abstract=200429
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The proposed model could be developed further for use in theoretical research. 
In such case further statistical elements would need to be added like for example 
t-statistics and/or p-values for the regression coefficients to assess if the slope of the 
regression analysis is statistically significant or not. Such an amended model for 
research purposes could for example try to test based on real data, if the predictions 
of the standard model proved to be true ex post.

Summary

The proposed model in this paper allows shareholders who consider IPOing 
their company to shed some light on the question what is the right IPO timing from 
a financial point of view. The model can provide an important additional data point 
for the IPO timing decision by building a bridge between a theoretically sound valu-
ation/ investment decision and an approach which is simple enough to be applicable 
in practice. The fundamental idea of the model is to use operating performance-to-val-
uation relationships which can be observed in a benchmarking and valuation analysis 
of peers and applying these relationships to the growth profile of the IPO candidate 
at different points in time. This helps to identify the value-maximizing combination 
of the company-specific multiple base and the market-implied valuation multiple.

The first key step to set up the model is that shareholders of an IPO candidate, 
either through investor or market knowledge and/ or a trial-and-error approach, 
identify the key operating metrics which public market investors look at when making 
their relative valuation decision for a given peer group. Based on regression analyses, 
operating performance to valuation multiple relationships are identified for the peer 
group. In order to identify a good IPO timing from a financial perspective, the IPO 
candidate’s operating performance trajectory at different points in time is translated 
into expected valuation multiples for the IPO candidate at these points in time based 
on the operating performance to valuation regression lines of the peer group. Apply-
ing these multiples to the respective absolute values of the IPO candidate’s operating 
metrics allows obtaining valuations of the IPO candidate at different points in time. 
Discounting the implied Equity Value of these valuations allows the attractiveness 
of various IPO windows.

The key value-added of the model is to shed light on the multiple-to-multiple 
base trade-off between waiting for a higher multiple base on the one hand, and on 
the other hand, changing valuation multiples due to changing growth prospects over 
time. The model combines key internal and external factors of the IPO decision under 
the objective of shareholder value creation.
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From a theoretical point of view, the model identifies market inefficiencies (in case 
there are any) and provides guidelines how to use them. It does so by checking if the 
theoretically predicted neutrality of the timing decision on the Equity Value actu-
ally holds in practice and, if not, it shows at which point in time the Equity Value is 
maximized. For example, the model could show that the market will likely not fully 
appreciate the near-term growth potential of an IPO candidate via an appropriately 
high implied multiple. In such case the model would show that the shareholders are 
better off waiting with the IPO and grow the multiple base until a point in time where 
the market/investors will fairly value the growth prospects of the IPO candidate.

The model has its limitations and should only be used and interpreted taking into 
account other analyses and data points. The most crucial limitation is the assumption 
that investors will actually base their investment decision on the observed operating 
performance to valuation relationships of peers. As investors usually use both, peer 
valuation and fundamental valuation, the proposed model could be either adjusted 
with certain premium/ discount assumption vs. peers and/or only interpreted as an 
indicator of the relative attractiveness of certain IPO windows.
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AbstrAct

The sourcing of services to manufacturing processes has recently become an important 
aspect of the global value chain concept since services have increasingly been embodied 
in manufactured products. Despite the ever-closer links between the two sectors, unbundling 
of many processes and sourcing them from overseas providers due to the cost reduction 
is vital for many firms in order to compete successfully in the global market.
In this paper, we explain the nature and size of services contribution to global value chains 
and identify the most important market players. We argue that the increasing importance 
of services in manufacturing processes resulted in a widespread global sourcing of busi-
ness services, especially innovation, which is essential for any business. It leads us to the 
conclusion that there are emerging economies raising and enhancing their position as 
service vendors next to the former (western) technology giants.
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Introduction

Services and goods have recently become more linked to each other. Thus, a sepa-
rate identification of the individual service components, which make up the full value 
of a product, becomes difficult. However, the WTO and OECD database on trade 
in value added enables analysing the scope of services embodied in manufacturing 
processes, i.e. how services contribute inputs to manufacturing at any stage of the 
production process. The statistics also allow for measurement of services in inter-
national trade and capturing their contribution to global value chains (GVCs) more 
precisely than before. Finally, they are also an important source of information on the 
contribution of individual countries to the production processes on different stages 
of a fragmentized value chain. It is of high importance as the world is characterised 
by an increasingly dispersed production process that makes the geographical identi-
fication of value creation more difficult. Emerging markets are increasingly involved 
in these processes and they play various roles in GVCs. The purpose of the article 
is to present the dynamics of services in global value chains with a special attention 
given to emerging economies.

1.  The Inter-relationship between Services 
and Manufacturing

The relative importance of manufacturing and services in economies, and the 
inter-relationship between the two has been the subject of much discussion. Some 
researchers argue that the decline of manufacturing share in GDP observed in most 
economies, accompanied by a simultaneously rising role of services is temporary. 
They also believe that services are determined critically by manufacturing: without 
the latter one, the service sector would collapse. This view is based on a widespread 
assumption that goods and services are completely separate entities, disassociated 
from each other and being influenced by separate supply and demand forces1, whereas 
in fact goods and services are interdependent. The demand for many services cannot 
be met without prior investment in capital goods. For example, if school buildings 
were not constructed, the demand for education services could not be met2. However, 

1 H. Greenfield, A Note on the Goods/Services Dichotomy, “The Service Industries Journal” 2002, 
October 01, vol. 22, no. 4, pp. 19–20.

2 Ibidem.
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this relationship works the other way round as well: without a demand for educa-
tion, the need for school buildings would not appear. It means that manufacturing 
seems to flourish in countries with an efficient and well-developed services sector. 
Thus, services are not perceived any longer as just following and supporting manu-
facturing activities3 – these sectors have become highly interconnected. Moreover, 
services have increasingly been embodied in manufactured products. Thus, modern 
manufacturing is an industry making more than just things. Mobile phones, laptops, 
jet engines, cars, etc. are sold not just as specific things (tangible goods). Manufac-
turing goods contain a vast array of services, e.g. research and development, design, 
marketing, telecommunications and financial services, maintenance and repair. For 
example, in the United States, on average, 25.3% of intermediate inputs purchased 
by manufacturers in 2011 were from the services sector4.

The increasing “consumption” of services in manufacturing processes, both 
in terms of production processes and sales, is referred in management literature as the 
servitization of products and business5. According to A. Neely, servitization involves 
firms developing the capabilities they need to provide services and solutions that 
supplement their traditional product offerings6. New business models are based on 
manu-services7, which constitute a broad group of activities that involve combining 
advanced manufactured goods with different services8. They range from relatively 
simple combinations of goods and complementary services (such as maintenance 
and installation) to complex integration of manufacturing and services (which may 
involve providing services such as development, design and after sales care in close 
integration with the production of a good)9.

3 The Service Economy, OECD, Paris 2000, p. 9.
4 The Economic Effects of Significant U. S. Import Restraints, Eight Update, USITC Publication 4440, 

Washington, DC, 2013, pp. 3–13.
5 S. Vandermerwe, J. Rada, Servitization of Business: Adding Value by Adding Services, “European 

Management Journal” 1989, vol. 6, no. 4.
6 A. Neely, What is Servitization?, <http://andyneely.blogspot.com/2013/11/what-is-servitization.

html> (August 25, 2015).
7 The term servitization (also: servicification, servicizing) is often used in the literature interchange-

ably with the term manu-services. Global Value Chains in a Changing World, eds. D. K. Elms, P. Low, 
Fung Global Institute (FGI), Nanyang Technological University (NTU) and World Trade Organization 
(WTO), Geneva 2013, p. 66; R. Lanz, A. Maurer, Services and Global Value Chains – Some Evidence on 
Servicification of Manufacturing and Services Networks, WTO Working Paper 2015, ERSD-2015–03, p. 8.

8 It is not enough, though, for a service activity to be used as an input to the manufacturing pro-
cess (e.g. transport of produced goods) or for a service company to rely on manufactured goods (e.g. 
supermarkets selling goods) to classify them as manu-services, as long as services are not directly related 
to any particular product.

9 Manu-services share some common characteristics, such as:
 – the customer pays a regular fee to rent a good rather than buys it (e.g. leasing cars, providing IT systems);
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The attitude based on increasing usage of services in manufacturing processes 
goes beyond a traditional bipolar division of the economy. Thus, the final value of 
a product is based on the combination of manufacturing and service inputs used 
in the production process.

The phenomenon of bundling manufacturing and service processes in the final 
good affects the way companies perceive themselves: e.g. IBM considers itself pri-
marily a service firm, providing “business solutions”10. Such a shift in strategies is 
necessary to compete with companies from developing countries (benefiting from 
lower production costs), as the price elasticity of demand for business solutions is 
lower than for hardware11. Moreover, bundling services with goods allows for greater 
customisation and differentiation of firms’ offerings, increasing their chances to earn 
higher returns (due to premium pricing), spread risk by diversifying the output mix 
and improve their market position. It also gives an opportunity to move a particular 
activity up the value chain12. Many companies have relocated low-value processes 
(such as production and assembly) to overseas locations with lower labour costs, 
while concentrating on knowledge-intensive activities (the higher end of the value 
chain such as R&D, or product design).

The reasons for greater servitization are categorized by Sissons13 and can be sum-
marised to: i) changing consumer needs14, ii) changing the nature of value chains15, 
iii) offshore outsourcing16.

 – the manufacturer often bears the risk associated with a product (e.g. a fleet of vehicles maintained at 
the manufacturer’s risk);

 – service contracts that last longer are signed instead of many one-off transactions;
 – manufacturers develop relationships with customers (rather than just making transactions with them);
 – customers are often involved in design and production of goods (e.g. customised toys, defence sys-
tems); A. Sissons, More Than Making Things. A New Future for Manufacturing in a Service Economy. 
A Knowledge Economy Programme Report, The Work Foundation, March 2011, pp. 24–25.

10 As a matter of fact, IBM is able to provide large corporations around the world with anything that 
is regarded as IT solutions: hardware, software, staffing, connectivity, and the Internet.

11 K. Uppenberg, H. Strauss, Innovation and Productivity Growth in the EU Services Sector, European 
Investment Bank, July 2010, p. 15.

12 Global Value Chains in a Changing World, eds. D. K. Elms, P. Low, Fung Global Institute (FGI), 
Nanyang Technological University (NTU) and World Trade Organization (WTO), Geneva 2013, p. 66.

13 A. Sissons, More Than Making Things..., op.cit., p. 29–31.
14 In knowledge economies demand becomes more sophisticated thus consumers require solutions 

that best meet their needs. In response, firms improve their offerings, providing the customer an outcome, 
or solution (often customised) rather than separate goods or services.

15 As value chains become longer, more complex and (often) international, firms need to deal with 
the problem of coordination of activities along the chains. Manu-services are used to transfer knowledge, 
information and expertise between entities included in value chains – it allows them to develop better 
products (thus manu-services are often drivers of innovation). 

16 As value chains become longer and more advanced, they also become more dispersed around the 
world. Firms seek opportunities in order to (i) reduce costs and risks, (ii) acquire inventions; therefore, 
they increasingly outsource non-core functions.
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2. The Role of Services in Global Value Chains

Global value chains is a term used for describing an extension of a concept that 
goes back to Michael Porter’s view of the economic process as “activities organized as 
separate but coordinated phases”17. GVCs are focused on the sources of value asso-
ciated with the operation of the chains, whether such a value accrues to producers, 
consumers or the economy at large18.

Traditionally, global value chains have been dedicated to manufacturing sectors. 
However, recently it has been recognized in service sectors as well – services have 
sometimes been referred to as “the glue that holds supply chains together and ensures 
that they function in a fluid manner”19.

The figure below (see figure 1) illustrates the role of services in GVCs.
Services can be used as inputs either in manufacturing or services production. In 

both cases, they can be of domestic or foreign origin. Services used in manufacturing 
processes fall into the category of manu-services or servitization of manufacturing, 
as described earlier. Services inputs used in other services production can be called 
a services network or services value chain.

Firms operating in manufacturing processes and services networks can engage 
in several forms. There are two most common types: domestic sourcing or services 
offshoring. The first one can occur either in-house or through outsourcing and 
can take the form of mode 3 of services supply (commercial presence of a foreign 
supplier), which is then measured by FATS statistics. Services offshoring covers two 
possibilities: outsourcing of service activities to an independent supplier (offshore 
outsourcing) or in-house service activities conducted by a foreign affiliate (captive 
offshoring). It results in cross-border trade (mode 1 of services supply in GATS 
terms) or in other words: trade in tasks, which is covered (at least to some extent) 
by BOP statistics on services.

There is one more form, which comes only in case of a manufacturing process, i.e. 
manufacturing services on physical inputs owned by others. It may cover processing, 
assembly, labelling, packing, and so on. In this situation, a foreign company moves 

17 A. Maurer, F. T. Tschang, An Exploratory Framework for Measuring Services Value-added, PECC-
ADBI Conference “Services Trade: New Approaches for the 21st Century”, Chinese University of Hong 
Kong 2011, <https://www.pecc.org/resources/trade-and-investment-1/1682-an-exploratory-frame-
work-for-measuring-services-value-added/file>

18 P. Low, Services and Value Along Supply Chains, Fung Global Institute, <http://www.funggloba-
linstitute.org/en/services-and-value-along-supply-chains> (November 26, 2013).

19 Global Value Chains in a Changing World, eds. D. K. Elms, P. Low, Fung Global Institute (FGI), 
Nanyang Technological University (NTU) and World Trade Organization (WTO), Geneva 2013, p. 63.
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its physical inputs to the domestic economy, where the manufacturing services are 
“consumed” (mode 2 – consumption abroad). These are so called “goods for pro-
cessing” in BOP terminology20.

Figure 1. The Role of Services in GVCs

Service origin Manufacturing output Services content of exports

Domestic

Manufacturing services on inputs owned by 
others – M2 exports (BOP) → Domestic services content of goods 

exports

Domestic sourcing (outsourcing or in-house) 
– M3 imports (FATS) → Domestic services content of goods 

exports

Foreign Services offshoring (outsourcing or FDI) 
– M1 imports (BOP) → Imported services content of goods 

exports

Services output

Domestic Domestic sourcing (outsourcing or in-house) 
– M3 imports (FATS) → Domestic services content of services 

exports

Foreign Services offshoring (outsourcing or FDI) 
– M1 imports (BOP) → Imported services content of services 

exports

Notes: the diagram shows whether a services input is of domestic or foreign origin, what the respective sourcing 
strategies in manufacturing and services production are, and how the services input is exported. The sourc-
ing strategies are furthermore associated with modes of supply of services imports and respective statistical 
frameworks (in italics).
M1, M2, M3 – modes of services supply, as in GATS terminology
FATS – foreign affiliates trade in services
BOP – balance of payments
Source: R. Lanz, A. Maurer, Services and Global Value Chains – Some Evidence on Servicification of Manufacturing and 
Services Networks, WTO Working Paper 2015, ERSD-2015–03, p. 6.

The export perspective analysis leads to a conclusion that development of manu-ser-
vices is facilitated by the statistics on trade in value added, which has shed some light 
on the contribution of domestic and foreign services content in goods and services. 
Despite the possibilities offered by the statistical systems mentioned above, it is still 
a challenge to value accurately the share of services in production and international 
trade. This is especially the case when services are provided in-house. In such case, 
services such as product design, engineering services, research and development, 
advertising, or bookkeeping supplied by manufacturing companies, are typically 

20 What is interesting, since the 6th edition of Balance of Payments Manual these transactions have 
been recorded as services trade, while before they were recorded as goods trade; Balance of Payments 
and International Investment Position Manual (BPM6), International Monetary Fund (IMF) 2009.
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counted as goods. It understates the true contribution of services and results in an 
under-appreciation of the service contribution to the product’s final value21.

3. Services as Components of Manufacturing Products

Despite the fact that the phenomenon of servitization is recently widely known, 
it is very difficult to identify individual service components that make up the final 
value of a product. There have been several attempts to investigate this issue. For 
example, Ali-Yrkkö et al.22 conducted a study of Nokia N95 to find out what exactly 
constitutes its value. The researchers argued that the value of the physical compo-
nents (including a CPU, memory, integrated circuits and a camera) accounted for 
approximately 33% of the phone, and its assembly – 2%. The remaining two-thirds 
were divided between Nokia’s internal support services (31%), licenses (4%), dis-
tribution (4%), sales (11%) and operating profit (16%). Still, some of the services 
that were involved in the production process were not detected in this case. Linden 
et al.23 estimated that distribution and retail services constitute about 25% of the 
value of an iPod (at $ 299 retail price). Another evidence, given by Elms and Low24, 
assigns 81% of a jacket value ($ 425 retail price) to intangible assets, and only 9% of 
this initial price is associated with making the jacket (including the costs of labour 
and materials). Intangibles in this case consist mainly of services (retail, logistics, 
and banking), intellectual property, the brand’s value and profits.

OECD statistics based on input-output tables reveal the contribution of services 
value added needed to satisfy the final demand for manufactured products. This indi-
cator measures to which extent services are embodied in manufacturing processes, 
i.e. the extent to which services contribute inputs to manufacturing at any stage of 
the production process. In the mid-1990 s, services accounted directly or indirectly 
for about 22% of manufacturing production on average in OECD economies for 
which data were available25. In many cases the share has doubled since the 1970s. 

21 P. Low, Services and Value..., op.cit.
22 J. Ali-Yrkkö, P. Rouvinen, T. Seppälän, P. Ylä-Anttila, Who Captures Value in Global Supply Chains? 

Case Nokia N95 Smartphone, “Journal of Industry, Competition and Trade” 2011, vol. 11, issue 3.
23 G. Linden, K. L. Kraemer, J. Dedrick, Who Captures Value in a Global Innovation Network? The 

Case of Apple’s iPod, “Communications of the ACM” 2009, vol. 52, issue 3.
24 Global Value Chains in a Changing World, eds. D. K. Elms, P. Low, Fung Global Institute (FGI), 

Nanyang Technological University (NTU) and World Trade Organization (WTO), Geneva 2013, p. 65.
25 D. Pilat, A. Wölfl, Measuring the Interaction Between Manufacturing and Services, OECD Science, 

Technology and Industry Working Papers 2005, p. 12, <http://dx.doi.org/10.1787/882376471514>
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In the mid-2000 s this share varied between less than 10% (Ireland) and over 30% 
(the United States)26.

The relationship between the two sectors is also clearly visible in a relatively 
new WTO-OECD Trade in Value Added (TiVA) database. The data shows that the 
contribution of domestic and foreign value added derived from services embodied 
in the exports of manufactured goods in 2011 reached on average 34.8%, and ranged 
from 13.7% (in Saudi Arabia, whose export structure is focused on natural resources) 
to 58.3% (in Hong Kong, which is a world financial and trade centre). In the EU-28 this 
ratio was about 40%, while it was much less in NAFTA states – 32.6% (see figure 2).

Figure 2.  Services Value Added Content of Manufacturing Gross Exports in Selected 
Regions and Countries in 1995 and 2011, in %
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Notes: ASEAN: Brunei Darussalam, Indonesia, Cambodia, Malaysia, the Philippines, Singapore, Thailand, 
Vietnam.
NAFTA: Canada, Mexico, the United States
Source: based on Trade in Value Added (TiVA) Database – June 2015, <http://oe.cd/tiva> (September 15, 2015).

The data for India and China indicates lower than the world average (34.8%) 
engagement of services in manufacturing exports, i.e. 33.8% and 31.1%, respectively. 
Other Asian countries, members of ASEAN, also show relatively low (comparing 
to the world average) share of services value added in manufacturing exports. Some 
developing economies have experienced a fall in this indicator (see figure 2: the 

26 STAN Input-Output Database, OECD, May 2011, <http://dx.doi.org/10.1787/888932487628> 
(August 20, 2015).
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example of China, ASEAN). It is contrary to the developed countries where we noticed 
a significant increase in the services share between 1995 and 2011 (see figure 2: the 
example of EU-28 and Hong Kong). It is also worth indicating that EU-28, NAFTA, 
India and Hong Kong add more domestic than foreign services value to manufac-
turing exports. However, in all of them, but also in ASEAN countries, the share of 
foreign services value in manufacturing exports compared to domestic services value 
has increased since 1995. India has experienced a particularly sharp increase in the 
foreign services share, which might indicate rising linkages of this country within 
global value chains. The opposite trend is observed in China, where it is the domestic 
services content that rose (from 7.4% in 1995 to 13.3% in 2011).

This trend can prove a favourable development of so far underdeveloped services 
sector in China on the basis of domestic endowments (knowledge contribution). It is 
also indicated in the patent statistics, where the share of patents owned by foreign 
residents in China slightly increased since 1999 only in the group of patents applica-
tions to the USPTO (from 58.7% in 1999 to 73.5% in 2011). In terms of applications 
to the EPO and filed under the PCT – the contribution of foreign entities has been 
decreasing. On the other hand, the share of foreign residents in India recorded a sig-
nificant growth since 2002 regardless the application office (see figure 3).

Figure 3.  Patents Owned by Foreign Residents by Patent Offices and Triadic Patent 
Families Applied for by Chinese and Indian Residents
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4. Offshoring of Innovation

Outsourcing and offshoring of manufacturing have become a common practice 
especially for mass-produced labour-intensive work: from the mid-1970s to mid-1990s 
American companies doubled the share of imported inputs for all manufacturing27. 
Transferring production to other countries due to labour cost arbitrage – relatively less 
expensive labour force in emerging economies – was a very effective strategy to achieve 
a (cost based) competitive advantage. However, the unbundling of business processes 
has extended this practice from manufacturing to most business services and functions, 
including high value adding activities, such as engineering design, new product devel-
opment and research and development (R&D). Service activities that are the object of 
offshore demand, namely “other commercial services,” have become more important 
than the traditional “travel” and “transport” components of world services trade, and 
are now the fastest growing segment of world trade overall. Advances in ICT have 
enabled companies to disaggregate, modularize and source business administrative 
and technical work from third party providers any place in the world28.

The range of business services that are being offshored has widened over the 
last two decades, and moved from simple, routinized tasks, such as call centres and 
standard IT support, to offshoring of high value adding processes29. International 
sourcing of routinized business services (service contribution to manufacturing or 

27 J. Campa, L. S. Goldberg, The Evolving External Orientation of Manufacturing Industries: Evidence 
from Four Countries, NBER Working Papers 5919, National Bureau of Economic Research, Inc., 1997; 
A. Y. Lewin, X. Zhong, Co-evolution of Global Sourcing of Business Support Functions and the Economic 
Development of Emerging Economies, in: Oxford Handbook of Asia Business Systems, eds. M. A. Witt, 
G. Redding, Oxford University Press 2012.

28 R. Dossani, M. Kenney, Reflections upon “Sizing the Emerging Global Labor Market”, “Academy of 
Management Perspectives” 2006, vol. 20, pp. 35–41.

29 Although the outsourcing of business services and functions may have had its beginning with the 
founding of ADP (Automatic Data Processing) in 1949, the offshoring of business services and functions 
began to take off in the early 1980s, when India based providers who performed business services for 
major US companies on site, showed that same work could be performed offshore, enabled by advances 
in ICT. The General Electric (GE) decision in 1997 to set up its captive centre GECIS (General Electric 
Capital International Service) in Bangalore served to legitimize the practice and signal the opportunities 
for enormous savings and the execution of administrative functions. GE also led the way in monetizing 
captive operations offshore by spinning off GECIS, which became GENPACK in 2005. GENPACK has 
grown to become a global company operating in 24 countries, employing more than 62 thousand people 
speaking 30 languages, and providing ITO (IT Outsourcing) and BPO (Business Process Outsourcing) 
services, financial risk management, supply chain, procurement, enterprise application services, analyt-
ics and research. A. Y. Lewin, C. Peeters, Offshoring Work: Business Hype or the Onset of Fundamental 
Transformation?, “Long Range Planning” 2006, no. 39, pp. 221–239; A. Y. Lewin, S. Massini, C. Peeters, 
Why Are Companies Offshoring Innovation? The Emerging Global Race for Talent, “Journal of International 
Business Studies” 2009, vol. 40, no. 6, pp. 901–925.
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service production) and functions reached a global turnover of $ 952 billion in 201330, 
with IT accounting for $ 648 billion and BPO for $ 304 billion.

Although most of the attention on offshoring at the turn of the millennium was 
about ITO and BPO, offshoring of inventions31 was developing and growing at the 
same time, and accounted for $ 1.54 trillion in 201332.

The first R&D captive centres by western multinational corporations (MNCs) 
in low cost countries were established in the mid-1960s. Kuemmerle33 estimated 
that 6.2% of R&D processes in MNCs were carried out offshore in 1965, and 25.8% 
in 1995. It is noteworthy that between 2004 and 2007 MNCs increased their total 
number of R&D locations by 6%, of which 83% were set up in China and India34. 
Recent data on global innovation expenditures reaffirms a general upward trend. The 
business R&D intensity (the share of R&D expenditure in GDP) in the US reached 
0.63% in 1953 and it increased to 2.8% in 201135. The biggest contributors to recent 
growth have mainly been business services such as telecommunications and IT, R&D, 
and financial services.

The UNCTAD36 report anticipated that emerging economies would be adopting 
and executing policies to develop the capacity of their economies to conduct innova-
tion related activities by investing in programs that upgrade and increase the supply 
of highly skilled labour in science and engineering (STEM)37. Collectively emerging 
economies were expected to increase their participation in the internationalization 
of R&D on a larger scale. The United States and Canada, which still account for the 
highest share of R&D, experienced a decrease in their share of global R&D from 38% 
in 1999 to 30% in 2011 (however, the US is still the largest single R&D-performing 
country). The European Union accounted for 22% total global R&D in 2011. During 

30 Global BPO and IT Services Market 2013, HfS Reserch Ltd. n.d., <http://www.horsesforsources.com/ 
wp-content/uploads/2013/02/Outsourcing_Market_Size1.png> (March 15, 2015).

31 In the traditional sense an invention is synonymous to innovation. But there are differences between 
these two terms. Inventions can be defined as the creation of a product or introduction of a process for 
the first time. Inventions generate new ideas, patents, prototypes, designs, breakthrough experiments, and 
working models. Innovation occurs if someone implements an invented product, process or service to the 
market, meaning that innovation transforms inventions into commercial products, services, and businesses.

32 2014 Global R&D Funding Forecast, “Battelle and R&D Magazine”, December 2013.
33 W. Kuemmerle, Foreign Direct Investment in Industrial Research in the Pharmaceutical and Electron-

ics Industries – Results from a Survey of Multinational Firms, “Research Policy” 1999, vol. 28, pp. 179–193; 
W. Kuemmerle, The Drivers of Foreign Direct Investment into Research and Development: An Empirical 
Investigation, “Journal of International Business Studies” 1999, vol. 30, no. 1, pp. 1–24.

34 G. Gereffi, K. Fernandez-Star, The Offshore Services Global Value Chain, Duke University 2010.
35 Science and Engineering Indicators, annual reports, National Science Foundation.
36 World Investment Report. Transnational Corporations and the Internationalization of R&D, United 

Nations, UNCTAD, New York, Geneva 2005.
37 STEM – Science, Technology Engineering and Mathematics; in sciences: life sciences (except 

medical sciences), physical sciences, mathematics and statistics, computing, and engineering.
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this time, Asian countries’ (including China, India, Japan, Malaysia, Singapore, 
South Korea, and Taiwan) share of global R&D increased from 24% in 1999 to 34% 
in 2011 – China (15%) and Japan (10%) were the largest R&D performers in this 
group (Science and Engineering Indicators 2014). The pace of real growth over the 
past 10 years in China’s overall R&D expenditures has remained exceptionally high 
at about 18% annually (adjusted for inflation).

Although in the US MNCs run the largest number of R&D centres globally (227 
in 2013), India and China, consistent with national aspiration of economic devel-
opment, have become attractive locations for fully owned R&D captive centres and 
R&D service providers. For example, NASSCOM38 estimates that in 2011 over 400 
ER&D (Engineering, Research and Development) service providers in India had 
a total revenue of $ 9.5 billion and employed 180 thousand scientists and engineers39. 
According to the OECD40, China doubled the value of business expenditure on R&D 
(BERD) between 2007 and 2011, the Slovak Republic – increased it by 187% and 
South Korea – by 147%. In contrast, developed economies such as Germany and the 
US increased the value of BERD only by 109% and 104%, respectively (see figure 4).

Figure 4.  Trends in Business Enterprise Expenditure on R&D, 2004–11  
(index 2007=100)
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Source: Main Science and Technology Indicators Database, OECD, June 2012.

38 NASSCOM (The National Association of Software and Services Companies) – a trade association 
of the Indian information technology and business process outsourcing industry.

39 India IT-BPM Overview, NASSCOM n.d, <http://www.nasscom.in/indian-itbpo-industry> 
(December 25, 2013).

40 Main Science and Technology Indicators Database, OECD 2012, <doi: 10.1787/data-00182-en> 
(January 15, 2014).
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Concluding Remarks

One of the features of today’s world is the rising interdependence of services and 
manufacturing and emergence of so called manu-services, providing consumers with 
exceptional offerings and enabling effective coordination of activities along complex 
and geographically dispersed global value chains. At the same time, sourcing of 
services to manufacturing processes has become an important aspect of the global 
value chain concept. Advances in ICT enhance the unbundling of business processes. 
Thus, companies numerously disaggregate, modularize and source business admin-
istrative and technical work from third party providers in any place in the world. 
Global sourcing moved from back office activities, low skilled and standardized 
tasks, such as call centres and some IT support services, to more strategic and value 
adding activities, such as R&D, new product development and engineering design. It 
has become a strategic tool for maintaining competitive advantage, and particularly 
valuable to companies struggling with a lack of innovation due to a shortage of STEM 
talents in the home country and high costs of gaining new technologies. Because 
of that emerging economies, especially China and India, as low-cost providers of 
skilled labour have risen and enhanced their position as service vendors next to the 
former technology giants.
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AbstrAct

Mobility is one of the most important factors to be considered in planning transport develop-
ment. Mobility needs and patterns determine the use of transport means and infrastructure, 
therefore the scope of investment in new infrastructure or decisions to modernize already 
existing infrastructure elements should always be backed by a proper mobility analysis.
The paper is devoted to the phenomenon of ‘white elephants’ in air transport, i. e. expensive 
to build as well as to maintain and at the same time useless airports. The decision to build 
such airports is not justified by a reliable socio-economic analysis but usually is a result of 
overgrown ambitions of the investor. Inherent characteristics of such investments is high 
capital intensity, overestimation of future usage, many deficiencies and low-quality solutions.
The analysis of the ‘white elephants’ phenomenon is important not only because such 
investments lead to economic inefficiencies but also this wrong allocation may result in an 
excessive infrastructure supply in some areas while other remain underinvested, which 
may lead to a suboptimal development of mobility and may also skew mobility patterns.

Keywords: airports, white elephants, EU policy, mobility
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Introduction

Mobility is one of the most important factors to be considered in planning 
transport development. Mobility needs and patterns determine the use of transport 
means and infrastructure, therefore the scope of investment in new infrastructure 
or decisions to modernize already existing infrastructure elements should always be 
backed by a proper mobility analysis justifying the necessity of such investments as 
well as defining their scope.

The term white elephants refers to useless investments whose maintenance is expen-
sive and construction costs are not with a chance to break even; and every year their 
maintenance generates losses. The investment prestige dominates the functionality 
of the facility which meets neither its functional nor financial role. Public or private 
investors are often driven by the desire to create icons which may become milestones 
in the development of a country or region. As a consequence, they contribute to the 
creation of highly capital-intensive facilities, very expensive to maintain. It results 
from the overestimation of the degree of usefulness, underestimation of investment 
budgets, defects and high cost of the repair as well as an occasional use, e.g. stadiums 
built for specific sports events. The term white elephants is directly related to the phe-
nomenon of infrastructure excess supply, which has recently been topical within the 
European Union. This statement is reflected in the Union changes initiated in 2014 
in reference to the principles of co-financing infrastructure investments from EU 
funds and restrictions with regard to granting public aid. A new stance of the Euro-
pean Union and its bodies is an after-effect of long-term negligence and abuse of all 
forms of financing of the construction of new or modernisation of existing airports.

This article is aimed at the presentation of a new phenomenon of excess supply of 
airport infrastructure in face of the lack of demand for its services, which indicates 
a wrong assessment of the air mobility of people and inaccurate demand forecasts.

The authors have decided to analyse the profitability of airports in Poland, Ger-
many and Spain as well as on the Asian market. The subject of unprofitable airports 
is being broadly discussed in the whole European Union, and in Poland discussions 
often focus on the appropriateness of construction of new airports in increasingly 
smaller towns. Furthermore, Poland, besides Spain, is the largest beneficiary of the 
EU aid in the area of financing construction and modernisation of airports. Airports 
in Spain are an extreme example of wastefulness of the EU, state as well as private 
funds, being a perfect illustration of what an unreliable ex ante economic analysis 
may lead to. Thus, the experience of this state is an interesting research area from 
the Polish and EU perspective.
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The analysis of the ‘white elephants’ phenomenon is important not only because 
such investments lead to the economic inefficiencies but also this wrong allocation 
may result in an excessive infrastructure supply in some areas while other remain 
underinvested in terms of infrastructure, which may lead to a suboptimal develop-
ment of mobility and may also skew mobility patterns.

1. Transport Infrastructure Specificity

Transport infrastructure plays a significant role in spatial planning. It may be 
either a growth stimulant or a barrier to economic development and people’s mobility.

Transport investments and infrastructure are primarily public. It results from the 
fact that the infrastructure, which is the basis of transport operations, is also used 
by other sectors of the economy as well as the whole society. Thus, infrastructure is 
a strategic area, and the provision of access to it rests with the public sector1.

There are three main groups of transport infrastructure features to be distin-
guished: technological, economic and organisational ones.

The technological features include: a long creation period, long life span, tech-
nological indivisibility and no possibility of import.

A long creation period of infrastructural facilities usually exceeds the duration 
of the investment cycle in the economy. The process of investment design is fairly 
complex and time-consuming, which results from the interdependencies within the 
transport sector as well as the impact on other sectors of the economy. This period 
also depends on the level of economic development and work efficiency. The life span 
of such investments is also significant2.

In the case of infrastructural investments, it is especially important to think long-
term, to analyse the directions of transport development and to forecast the future 
needs of infrastructure users. The risk of failed investments should be minimized as 
to avoid highly capital intensive construction and maintenance3. It is desirable to make 
long life span investments whose investment outlays break even in a definite time. It 
should be borne in mind, though, that due to the rapid development of technology, 
many investments become useless before the time of their functionality expires as 
they tend to age “morally.”

1 E. Adamowicz, Istota oceny efektywności transportowych inwestycji infrastrukturalnych, ”Zeszyty 
Naukowe Uniwersytetu Szczecińskiego” 2011, p. 197.

2 K. Wojewódzka-Król, Polityka transportowa, Wydawnictwo Uniwersytetu Gdańskiego, Gdańsk 
2010, pp. 45–46.

3 Ibidem, pp. 45–46.
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Technological indivisibility means a minimum scale of a facility that makes 
its use rational. It is also a combination of technological features necessary for the 
facility to operate.

No possibility of relocation, i.e. the so-called immobility is a general inability 
to transfer infrastructure facilities and their operations to a more efficient environment.

The economic features of transport are: material intensity (about 20 per cent of 
the total value of national property) and capital intensity, a high share of fixed costs, 
costs growing abruptly and the economies of scale4.

Due to a long period of designing and also implementation of infrastructural 
investments, and consequently long-term freezing of funds, the participation of 
private partners in this type of projects is considerably limited.

Material intensity and capital intensity decline with the economic growth and 
the development of the economy. It is caused by the saturation of the economy with 
infrastructural investments over time. However, both of these factors are constant 
in well developed countries, for example due to the need for modernisation and 
renovation of infrastructure5.

Organisational features to be mentioned include primarily, as a rule, the state 
property and a monopolised character of operations in a given area.

2. Transport Infrastructure Investment Efficiency

The assessment of efficiency requires an integrated approach to analysis. What 
should be accounted for is not only the relation between input resources and the 
obtained output, but also the compliance of the results with the goals assumed before.

This assessment is made from the perspective of investors as well as the social 
and economic dimension of an investment. In the case of investments co-financed 
from EU funds, it allows for answering the questions about the appropriateness of 
financing from EU funds.

A prerequisite for the creation and existence of airports is an effective and prof-
itable business operation. The appropriateness of their construction is determined 
by the relation between costs and prices within this transport sector. It is not really 
obvious, due to subsidising transport, which plays a strategic role in the operation 
state organisations and is also socially useful. Hence, there is a wide range of subsidies 

4 Ibidem, pp. 47–48.
5 Ibidem.



Failed Assessment of Mobility Needs – ‘White Elephant’ Airports 83

for carriers and airports from central or local budgets. Nevertheless, the information 
on costs and incomes determines the basis of running an airport company.

The profitability of an airport is affected by the reduction in the costs of oper-
ations with a simultaneous retention of incomes of their growth. At the same time 
the efficiency of an enterprise and its productivity grow6.

The costs of air transport infrastructure maintenance to a large extent are fixed 
in character (there are indispensable elements of airport infrastructure like runways, 
taxiways, airfield and premises for different services, including passenger and freight 
handling terminals).

The incomes generated by an airport are divided into aviation and non-aviation 
revenue. Depending on the size of an airport, the share of these in the airport income 
structure is different. Non-aviation revenue dominates in large airports, while regional 
airports have smaller opportunities in this respect.

Taking into account a long process of implementation of airport investments and 
also their long life span, it should be remembered that long-term thinking, analyz-
ing the directions of transport development as well as forecasting future needs of 
infrastructure users play a key role here. Numerous ways of financing of transport 
infrastructure and an opportunity to acquire EU funds within the European Union 
programs have allowed the state and local authorities to easily acquire funds for costly 
infrastructure investments. In many cases, guided by a desire to develop a region or 
due to prestige, the assessment of investment efficiency failed to be accurate. In this 
regard, in some European Union countries we can observe presently an excess supply 
of air transport infrastructure, i.e. the white elephants effect. Spain is an infamous 
leader in the area, whose case is to be discussed later. The problem refers to airports 
in Germany, Poland or Asian countries.

3.  The Analysis of Air Transport Overinvestment  
– the Case of Spain

Spain, administratively divided into 52 provinces, possesses the same number 
of airports: 49 airports managed by the state entity AENA Aeropuertos, 2 private 
airports (in Castellón and Ciudad Real) and 1 public airport belonging to an auton-
omous community in Catalunia (the airport in Lerida)7. A strategic sector for the 

6 W. Rydzkowski, Transport, Polskie Wydawnictwo Naukowe, Warszawa 2008, p. 160.
7 M. Wasilewski, Osierocone porty lotnicze w Hiszpanii jako przykład niepokojącego zjawiska nadpo-

daży lotnisk komunikacyjnych, 02.10.2012, http://www.prtl.pl/porty_lotnicze_artykuly/10250 (17/11/2015).
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development of economy is definitely tourism, which requires a suitable infrastructure, 
including a base in the form of air transport services. In 2014 in Spain there were 
195.9 million passengers handled.

It is worth emphasizing that the majority of regions have more than one airport, 
which may be considered to be a worldwide sensation. As a consequence, as many 
as 22 airports handle a number of passengers below the profitability threshold, i.e. 
the volume of 500,000 people annually.

The airport in Ciudad Real is an interesting case of an orphaned airport in Spain. 
The investment financed from private funds of 1.1 billion euros was meant to relieve 
the capital airport Madrid-Barajas (used to be called Madrid Sur-Ciudad Barajas). 
It was planned to connect Ciudad Real of 72,000 inhabitants with high speed trains, 
thanks to which the trip from Madrid to cover 230 km would take below 50 min-
utes. At the same time, it was to be the first airport connected with the network 
of the AVE high speed trains. The first regular flights were launched by Ryanair 
in June 2010 to London Stansted (3 times a week). It is estimated that after three 
years of launching the airport operations, its debts reached as much as 300 million 
euros. These are media figures, not official data, as the airport does belong to the 
state-owned company AENA. In April 2012 the airport was formally closed down 
due to the bankruptcy of the company managing it. At present the airport is used 
for private purposes. However, it is worth noting that the airport infrastructure was 
really impressive. Its runway is one of the longest in Europe (4,000 m × 60 m), and 
the passenger terminal was designed to handle 10 million passengers annually. The 
reason behind the failed investment in Ciudad Real is big decision mistakes resulting 
from the wrong investment planning. The estimates failed with regard to costs as 
well as the demand and air transport traffic8. The airport was sold in July 2015 for 
10,000 euros to a Chinese investor.

The airport which has become a symbol of the financial crisis in Spain as well 
as the excess supply of air transport infrastructure in Spain is the Castellón airport 
in the Valencia region.

A monthly cost of running the airport, not including aircraft, amounts to 300,000 
euros. The expenditure burdens the region of Valencia, which spent 30 million euros 
on its maintenance and advertisement within the first year after launching it9.

Another airport which since the completion of construction (2008–2012) has 
not launched any commercial flights (as of February 2015) is an international 

8 M. Wasilewski, op.cit.
9 El cierre del aeropuerto del Castellón cuesta más que subvencionarlo, 16.01.2012. http://politica.

elpais.com/politica/2012/01/15/actualidad/1326658010_740805.html (04/12/2015).
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airport in Murcia. Considerable doubts are raised of its possible profitability due 
to its neighbourhood with the airport in Alicante and Murcia-San Javier airport. 
The airport is a private investment, supported by the regional authorities, which 
guaranteed 200 million euros for the implementation of the investment. In 2013 the 
government in Madrid decided to grant the aid of 40 million euros to the region 
of Murcia in order to reduce its financial liabilities resulting from the guarantee10.

4.  The Reasons Behind the Air Transport Infrastructure 
Excess Supply in Spain

In connection with a growing demand for air transport services, Spanish authorities 
made an assessment of the air transport infrastructure traffic capacity, deciding that it 
is not sufficient. The regional and central state authorities began to devote enormous 
amounts to financing the air transport infrastructure in Spain. It turned out, though, 
that not all investments were based on thorough financial and economic analyses. In 
many cases the real demand for air transport services, which would ensure airport 
profitability in the long run, was not taken into account. Thanks to a considerable 
decline in air fare prices and also to the popularity of air travel among people (due 
to low-cost carriers offering point-to-point connections), many regional governments 
decided to build airports in their regions. When making decisions they were guided 
by the vision of potential economic and social benefits, which were to positively 
affect the development of the region in which an airport was to be built. Benefits 
were perceived with regard to the creation of jobs, region promotion, its higher 
attractiveness for example for investors or the increase in the mobility of people11. 
All these factors became an impulse to implementing investments on a big scale, 
building new facilities as well as modernizing the existing ones.

Due to the high material intensity as well as capital intensity of air transport 
infrastructure, the implementation of investments required additional sources of 
financing. EU funds came to the rescue. In the years 2000–2013 the EU earmarked, 
for example within its structural programs, as much as 685 million euros for the 
modernization and building of airports in Spain, which accounts for 24 per cent of 

10 Los aeropuertos españoles son una ruina para el contribuyente, 18.12.2013, http://www.libremer-
cado.com/2013–12–18/los-aeropuertos-espanoles-son-una-ruina-para-el-contribuyente-1276506607/ 
(05/12/2015).

11 M. Wasilewski, op.cit.
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all funds aimed at this goal. Poland obtained about 21 per cent, Italy 17 and Greece 
13 per cent. The rest (25 per cent) was given to the other members of the EU12.

5.  Reaction of the European Union to Spanish Airports’ 
Indebtedness

Numerous controversies over the use of EU funds for air transport infrastructure 
financing coincided with the audit conducted by the European Court of Auditors from 
May 2013 till October 2014 in the airports supported by the EU. A special attention 
was paid to the airports which proved to be unprofitable. The airports which used 
the EU funds in the years 2000–2013 came under close scrutiny. The audit dealt 
with 20 airports in Spain, Poland (in Gdańsk and Rzeszów), Greece, Estonia and 
Italy. All the audited airports received 666 million euros from the EU funds in the 
years 2000–2013 (the audit concerned the amount of 460 million euros). It is 23.3% 
of all EU funds designed for the development of airport infrastructure. In the years 
2000– 2013 the EU spent in total 2.858 billion euros on this sort of investment. The 
biggest beneficiary of this EU aid appeared to be Spain with 685 million euros, followed 
by Poland 601 with million euros, Italy 494, Greece 372, and the Czech Republic 10113.

The report claims that the EU aid was really necessary only in half of these airports 
(in total the subsidy was used by nearly 500 airports of all kinds in the whole European 
Union). In Spain the auditors visited the following airports: Badajoz, Burgos, Córdoba, 
Fuerteventura, La Palma, Madrid-Barajas, Murcia and Vigo. The audit report is explicit 
– all these eight airports are unprofitable. Three of them: Fuerteventura, Madrid-Barajas 
and Murcia are described as those that are with a chance of turning the corner. The 
rest recorded considerable losses in the years 2007–2012 and are described as highly 
unprofitable. Besides, airports: Fuerteventura, Madrid, Vigo, Murcia, La Palma and 
Badajoz handled a lower number of passengers in 2013 than in 200714.

The greatest attention of the auditors was attracted by the airport in Badajoz. 
According to the report, it was not economically justified to invest in the enlargement 
of its terminal taking into account for the annual number of passengers at this airport.

12 El Tribunal de Cuentas dice que 8 aeropuertos españoles financiados por la UE están infrautili-
zados y no son rentables, 16.12.2014, http://www.europapress.es/turismo/transportes/aeropuertos/noti-
cia-tribunal-cuentas-dice-aeropuertos-espanoles-financiados-ue-estan-infrautilizados-no-son-ren-
tables-20141216130606.html (06/12/2015).

13 Europejscy audytorzy krytycznie o lotniskach, 18.12.2014. http://www.pasazer.com/news/24933/ 
europejscy,audytorzy,krytycznie,o,lotniskach.html (10/12/2015).

14 Los aeropuertos de Badajoz, Burgos, Córdoba, La Palma y Vigo son insostenibles, 16.12.2014, w:www.
elmundo.es, accessible as of (08/12/2015).
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In reference with these conspicuous investment mistakes and abuses, Spain should 
close down as many as 9 airports which do not even approach the traffic volume of 
500,000 passengers (from 259 passengers at Huesca to 37,000 at Badajoz); they are: 
Badajoz, León, Burgos, Salamanca, Logroño, Vitoria, Córdoba, Albacete and Huesca15.

Moreover, in four countries where the audit was held: Spain, Italy, Greece and 
Estonia, there was no nationwide long-term plan to develop airports.

Summing up, the Court states that seven out of 20 airports examined by the audi-
tors did not indicate any prospects for profitability, and every second did not prove 
that there was a well-grounded reason behind the implementation of the investment.

The most important conclusion drawn by the Commission is that investment 
in airport infrastructure should only be implemented where there is a real potential 
for the development of air transport traffic, which would allow for the operation of 
airports in the reality of market competition. The European Commission also points 
to the problem of support and development of regional airports through public 
funds. In these terms, in 2011 the EU began the review of its directives with regard 
to financing airports and state aid to launch operations of air transport companies 
which offer flights from regional airports16.

In response to the report released by the European Court of Auditors in 2014 with 
regard to the audit in 20 airports in Spain, Poland, Greece and Italy, the European 
Commission issued a document entitled ”EU-funded airport infrastructures: poor 
value for money.”

In the context of strategic planning in reference to the period of 2014–2020, the 
EU introduced a radical reform whose legal frameworks determine prerequisites 
in the transport sector: the requirement of the detailed and complex transport plans 
or frameworks at a national or regional level before the approval of support for oper-
ational programs. The transport plan should define the contribution to the uniform 
European transport, complex TEN-T Core Network within which investments from 
ERDF and SFCF will be made as well as a refined and realistic project series to be 
implemented within the framework of operational programs. The subsidy will only 
be available to these airports which are important from the perspective of the whole 
Union, and the use of financing will be monitored more thoroughly than so far. Such 
assumptions made by the European Commission will also affect to a large extent the 
capability of development and further expansion of airports in Poland.

15 Despilfarro de fondos europeos en los aeropuertos españoles, 14.12.2014. http://www.revista80dias.
es/2014/12/19/9211/despilfarro-de-fondos-europeos-en-los-aeropuertos-espanoles/ (7/12/2015).

16 M. Wasilewski, op.cit.
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6. Polish Airports and a New EU Policy

In reference to the audit pursued by the European Court of Auditors, the Euro-
pean Union has decided to change the principles of financing of air transport infra-
structure investments. The new principles imposed by the Union will also directly 
concern Polish airports.

Poland has received the total funding of 601 million euros for the air transport 
infrastructure development. Polish airports look positive in comparison with other 
audited airports. The auditors stated that Poland is the only country out of five 
which has a strategy of air transport development, although it needs to be updated. 
The airports in Gdańsk and Rzeszów were classified as investments actually needed. 
Both were included in the group of airports with low, as planned, (below 10 euros 
per person) passenger handling costs. The Court stated that it a good harbinger 
in relation to profitability.

The ECA also stated that only four out of 20 audited airports were self-sufficient 
financially (including the airport in Gdańsk). The airport in Rzeszów was included 
in the group of seven airports with the mid-term profitability chances. Both airports 
were positively assessed for cautiousness in estimating passenger traffic: Gdańsk 
after the expansion exceeded 40% of the assumption, while Rzeszów overestimated 
its statistics only by 6%.

In Poland there have been three new airports launched in the period of the last 
three years: in Modlin, Lublin and Radom. The latter airport is similar to deserted 
airports in Spain. The town invested nearly 70 million zlotys in its construction. 
Since it was launched there have been regular attempts to attract airlines to it, so far 
with no avail. Although there were no regular passenger flights from this airport, it 
employed 140 people.

Taking into account the plague of unprofitable airports, including also ghost 
airports in Poland, the European Commission decided not to finance a new airport 
in Poland by 2020.

The money from Brussels will only go to the existing airports within the Trans-Eu-
ropean Transport Networks TEN-T. The airport at Szczytno-Szymany will receive 
the EU support as the project of its implementation was accepted within the former 
budget perspective17. The value of this investment amounts to over 205 million euros, 

17 Unia Europejska wstrzyma finansowanie dla budowy lotnisk. Zahamuje to głównie rozwój nowych 
lotnisk regionalnych, 05.02.2014, http://www.biznes.newseria.pl/news/unia_europejska_wstrzyma,p5211 
66583 (20/12/2015).
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76% of which is EU-funded. If these funds were not to be lost, the construction had 
to be completed by the end of 201518. The Szymany airport launched its operation 
in January 2016.

The Gdynia-Kosakowo airport is also an example of a failed airport investment. 
The European Commission declared that the financial support from public funds 
for the project of expansion of this airport results in selected benefits for the airport 
management. The financing was derived from the state budget funds, so it may 
be ascribed to the state (according to Article 107 Section 1 TFEU). The European 
Commission declares that such activities result in disrupting competition and trade 
exchange between member states.

Due to such a low assessment of the investment, the EC demanded the return of 
public aid of 21.8 million euros (91.7 million zlotys) from the airport management, 
stating at the same time that such a considerable aid from the local government is 
a source of dishonest competitive advantage (especially over the Gdańsk airport) 
and violates the EU principles concerning the state aid.

The excess supply of air transport infrastructure, i.e. the phenomenon of white 
elephants is a current transport system problem in the whole European Union. An 
excessive number of airports appears to be a problem troubling more and more EU 
member countries.

There are a few reasons for the phenomenon of excess supply of air transport 
infrastructure. The most important obviously include: no common internal transport 
policy of every country and consequently, unclear principles of conferring public aid, 
too easy access to EU infrastructural investment funding sources, inefficient auditing 
by respective EU institutions as well as ex ante overestimated analyses of the economic 
appropriateness of investments and forecasts on passenger traffic in every airport.

The problem was noticed by the European Commission, which decided to change 
the legal regulations on the financing of construction and modernisation of air 
transport infrastructures. Within the reform program of the State Aid Modernisation 
(SAM), it determined the directives with regard to the principles of granting public 
aid. From now on, the EC will decide whether it is appropriate to grant aid on the 
local as well as the central level. If it is to be regarded well-justified, an investment 
has to meet a number of conditions, for example it should relieve another airport 
and affect the development of the region.

18 Niemiecka prasa o Szymanach. Kolejna nietrafiona inwestycja?, 04.04.2015. http://www.rynekin-
frastruktury.pl/wiadomosci/niemiecka-prasa-o-szymanach-kolejna-nietrafiona-inwestycja-48581.html 
(06/12/2015).



Elżbieta Marciszewska, Izabela Bergel, Adam Hoszman90

The new EU policy on the principles of financing of air transport infrastructure 
has directly affected the plans of some local governments and regional authorities 
in Poland. Thus, the way to the acquisition of their own airport was closed, at least 
temporarily, for the authorities in Kielce, Białystok or Koszalin.

Despite numerous controversies over the plans to build next airports in Poland, it 
should be remembered that Poland is one of few countries which has a coherent plan 
of air transport infrastructure development. It requires certain improvements and 
updates as well as appropriate regulations which will not allow for a situation similar 
to that in Spain. Although the mobility of the Polish society is on the rise, reliable 
economic analyses are indispensable with regard to the demand and profitability 
of any further investments. The completed construction of the airport at Szymany 
has improved the accessibility to air transport services in northeastern Poland. It 
should be borne in mind, however, that putting an airport into commission itself 
does not determine the real accessibility of services, there have to be operators who 
will launch connections, and most importantly: there should be enough demand 
for their services.

7. White Elephants in Germany

The problems with overinvesting in the air transport infrastructure have also 
appeared in Germany. They concerned regional airports, like in other analyzed 
countries.

The research focused on the period of 1993 till 2014. The analysis included the 
airports which in the years when air transport operations were pursued, handled on 
average at least 20,000 passengers annually. The airports were divided into groups: 
those which handled up to 5 million passengers in 2014 (there were regional and 
local airports in this group, most of them focusing on servicing low cost carriers and 
those above 5 million passengers (in turn, this group was dominated by hub airports 
catering mainly to network air carriers). In 2014 smaller airports handled totally 
21.3 million passengers, which accounted for 10% of all passengers handled in the 
analysed airports; while large airports handled 187.9 million passengers (90% of all 
passengers). From 1993 the share of small airports nearly doubled, however, in the 
course of the analysed 22 years the changes were not monotonic in character: after 
the initial rise in the share of airports handling up to 5 million passengers from 2008 
there was a steady decline in passenger traffic handling.

The whole market dynamics, especially after 2008 was different, though. Although 
indeed in 2009 there was a considerable decline of over 5% in the number of carried 
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passengers over the previous year, from 2010 there was a stable growing trend. It 
should be emphasized that this rise refers only to large airports, while in airports 
handling up to 5 million passengers after 2009 there was a decline in the absolute 
number of handled passengers, except for 2010.

The majority of airports are dominated by low cost air carriers which are well 
known for pursuing an aggressive policy in relation to airport management and local 
authorities, consisting mainly in enforcing subsidies (mainly in the form of payment 
for the so-called marketing support) to cover partially the costs of existing as well 
as newly launched connections. The domination of this kind of business partners 
in airports is highly disadvantageous from the perspective of airport managing bodies 
due to the connection network instability and as a consequence no stability of reve-
nue flow, especially in the medium and long run. Despite doubtless problems which 
trouble small regional German airports, in this country there have been no cases of 
failed investment as spectacular as Spanish airports Castellon and Ciudad Real or 
Radom-Sadków in Poland, with no regular traffic at the moment this study was being 
prepared. However, in the context of white elephant investments, there has recently 
been a mention of the Berlin-Brandenburg airport, whose construction has been under 
way much longer than initially assumed and requires considerably higher outlays 
than planned. However, despite substantial problems with regard to the schedule of 
construction work and commissioning as well as the financial issues, it should be 
expected that the airport will be eventually launched and it will not become a clas-
sical example of a white elephant. On the other hand, it is absolutely clear now that 
the opening will not be effected until 201819, and the airport capacity in its present 
shape, due to implementation delays and inappropriate traffic forecasts, is too small, 
which will require additional reconstructions, besides those which result from the 
design faults disclosed to date.

Additional difficulties in operating such deficit bringing airports or to be faced 
by local governments and other public entities in possession of such airports are 
the principles defined by the European Commission in 2014 in the communication 
Guidelines on State Aid to Airports and Airlines20, which will considerably hinder 
financing of economically unjustified investments in airport infrastructures and 
supporting the existing airports whose operation is not economically well-justified 
or justified insufficiently.

19 T. Metzner, Hauptstadtflughafen BER. Eröffnung Ende 2017 wackelt, „Potsdamer Neueste Nach-
richten”, 29.08.2015 (http://www.pnn.de/brandenburg-berlin/1000911/ (27/11/2015).

20 Guidelines on State Aid to Airports and Airlines, Commission Communication, 2014/C 99/03, 
O. J. C99/3 of 04/04/2014.
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8. Failed Airport Investment in India

Presently, we are observing a dynamic air transport development in the countries 
of rapid economic growth, for example countries belonging to the BRICS group. This 
informal group, whose name is derived from initial letters of the countries, includes 
India, which represents an enormous economic growth potential. India is the third 
largest economy in Asia, to follow China and Japan, and besides it follows China 
as the second most populous country in the world. Therefore, it is worth looking at 
the development of air transport in this country, as this youngest transport sector, 
being also the most modern sector, is a carrier of technological progress and rapidly 
implements different innovations, and consequently contributes to the economic and 
social development of every country.

In the contemporary world, tourist traffic is a very important factor of air trans-
port development. The potential of economic growth, together with the demographic 
potential, includes India in the group of rapidly growing economies, which very 
quickly compensate for delays. In this connection, it is indispensable to possess 
a good transport infrastructure, and in this area India has a lot to do.

The total number of airports in India comes up to 132, 19 of which are interna-
tional. There are 14 domestic airlines operating to offer 150 connections in the local 
air traffic. Although travelling by air does not belong to the cheapest, due to the 
fact that it is the quickest means of travelling on the subcontinent, it has numerous 
followers among tourists and businessmen.

India – like other thriving Asian countries – has joined the process of expansion 
of their largest hub airports as well as the construction of new regional airports.

However, the involvement of large funds in the expansion of airports in India 
does not always bring expected results. The airport at Jaisalmer built in 2012 is an 
example; it is a small town in the Indian region of Rajasthan on the Pakistani bor-
der. In March 2013 the terminal and 2,742 m long runway were completed21. The 
construction cost 17 million dollars. However, in the course of three years since the 
airport was built – though it would be able to handle more than 300,000 passengers 
– not even a single passenger has been handled22.

After 2009 the former Indian government spent over 50 million dollars on the 
construction of 8 airports, which were meant to help develop tourism and encourage 
travelling even to the most remote parts of this large country. It appears not to be 

21 https://en.wikipedia.org/wiki/Jaisalmer_airport (05/12/2015).
22 http://pieniadze.Gazeta.pl/pieniadz/56,136200,1861178, Kosztowalo_l… (05/12/2015). 
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profitable for airlines to fly to such airports as Jaisalmer and the airports remain idle. 
It means that the development of airport networks in every country requires thor-
ough economic and financial analyses on the basis of reliable traffic forecasts so that 
costly investments in the construction of new airports could become profitable and 
bring desired effects to the investors as well as regional development not enlarging 
the white elephant herd.

Summary

The air transport infrastructure excess supply, i.e. the phenomenon of white ele-
phants, is a current problem in the whole European Union as well as in other continental 
markets. An excessive number of airports appears to be an issue affecting an increasing 
number of EU countries, which is best exemplified by Spain possessing as many as 52 
airports, 22 of which handle below 500,000 passengers annually (data for 2014). In 
this country there are also non-operating airports in Ciudad Real and in Castellón, 
often referred to as a ghost airport or orphaned airport. The total cost of construction 
of both airports, which are private investments, amounts to about 1.3 billion euros. 
The problem of Spain, on the part of both private investors and public authorities, 
was a wrong approach to the cost as well as the demand related to the investment. As 
a consequence, it led to the construction of several airports in the same catchment 
area and to the necessity of taxpayers’ contribution to their operation.

There are many reasons for the phenomenon of air transport infrastructure 
excess supply. The problem was noticed by the European Commission, which 
decided to amend the legal regulations with regard to financing the construction and 
modernization of air transport infrastructures. The Commission confined granting 
financial aid in the years 2014–2020 only to the airports included in the list of TEN-T 
network airports. The program of reforms called the SAM – State Aid Modernisation 
gives guidelines on the principles of granting public aid. It seems appropriate that the 
EC should decide whether or not it is legitimate to grant public aid both at a local 
or central level. Investments should meet numerous conditions, for example they 
should relieve other airports and positively affect the development of the region. The 
modification of the EU policy of financing air transport infrastructure is to favor 
the stimulation of the air mobility of people and to greater extent correspond to the 
disclosed preferences related to the demand for transport services.

The new regulations and Financial Perspective 2014–2020 will be more demanding 
for the air transport sector and funds designed to finance infrastructure investment 
will be subject to a more restrictive control.
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AbstrAct

The article investigates if the relative importance of determinants of job satisfaction is 
influenced by cultural differences. The research evidence provided by a multinational data 
sample from more than 40 countries and 376,670 respondents from 207 different corpo-
rations shows that these influences are mostly not statistically significant so they become 
practically irrelevant for management practitioners. The interpretation of the findings 
focuses on two widespread assumptions about the role of individual and cultural values 
in the job satisfaction formation.
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Introduction

Managers are confronted with the challenges resulting from the increasing glo-
balization. It is not a new but still prevailing megatrend resulting in an increasing 
number of multinational corporations: whereas in the beginning of the 1990’s there 
were about 35,000 transnational corporations, this number increased to more than 
100,000 only 20 years later1. The exposure of these corporations to large cultural 
differences between the parent company and its subsidiaries comes with a number 
of challenges for the people management. Mostly, the extension of the business 
across national borders leads to the export of management practices from the parent 
company. Corporate values, compensation schemes, feedback systems, and trained 
management styles are predominantly driven by the cultural environment of the 
parent company. These practices, however, can collide with different norms, values, 
and beliefs in other cultures, which complicates management in an environment 
with high cultural diversity.

Surprisingly, very little research has been investigating cross-cultural differences 
in the determinants of job satisfaction2, although value differences are a central concept 
in satisfaction research. Possibly this is due to the fact that research interest in job 
satisfaction had its peak in the 1970’s and cross-cultural research gained momentum 
with an increasing awareness of the possibilities Hofstede’s3 work opened up. How-
ever, looking at the importance of having satisfied employees for the prosperity of 
an organization and the increasing challenges managers are facing in multinational 
organizations, this gap in understanding is in need to be closed. Thus, the central 
question of this article is: Do cultural differences influence the relative importance 
of the determinants of job satisfaction?

1 Non-equity Modes of International Production and Development, United Nations, United Nations 
Conference on Trade and Development, UNCTAD, New York, Geneva 2011.

2 X. Huang, E. van de Vliert, Where Intrinsic Job Satisfaction Fails to Work: National Moderators of 
Intrinsic Motivation, “Journal of Organizational Behavior” 2003, vol. 24, no. 2, pp. 159–179; A. Sousa-Poza, 
A. A. Sousa-Poza, Well-being at Work: A Cross-national Analysis of the Levels and Determinants of Job 
Satisfaction, “Journal of Socio-Economics” 2000, no. 29, pp. 517–538.

3 G. Hofstede, Culture’s Consequences: International Differences in Work-Related Values, Sage Pub-
lications, Beverly Hills 1980.
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Cross-Cultural Differences in the Antecedents  
of Job Satisfaction

A large number of scientific publications report work values and the structure of 
job satisfaction for a specific country4 or compare small country samples with each 
other5. However, the applicability of these studies for the identification of cultural 
influences is very limited. The differences in sample composition and the use of 
different research instruments diminish the comparability of the results. In their 
cross-cultural review on job satisfaction Judge and colleagues6 could not elaborate 
on systematic cultural differences in the antecedent structure based on reliable com-
parative studies. They only argued based on findings of single country studies that 
there would be some evidence that differences in the structure of job satisfaction 
exist between countries and that more research would be needed in this area. Elizur 
and colleagues7 similarly stated that there would be very little comparative research 
about work values among different countries and their claim for more research has 
also not resulted in a significant increase in comparative studies in this field. This 
is extremely surprising since cross-cultural researchers frequently underline the 
relevance of culture for individual value systems. A large body of cross-cultural 
management literature is consistently stressing the point that culture is a decisive 
factor when managing and motivating a culturally diverse workforce.

4 S. D. Bluen, J. Barling, Work Values in White South African Males, “Journal of Cross-Cultural Psy-
chology” 1983, vol. 14, no. 3, pp. 329–335; I. Borg, M. Braun, Work Values in East and West Germany: 
Different Weights, but Identical Structures, “Journal of Organizational Behavior” 1996, vol. 17, no. S1, 
pp. 541–555; D. A. Ralston, N. V. Thang, N. K. Napier, A Comparative Study of the Work Values of North and 
South Vietnamese Managers, “Journal of International Business Studies” 1999, vol. 30, no. 4, pp. 655–672.

5 J. Harvey, S. Carter, G. Mudimu, A Comparison of Work Values and Motives among Zimbabwean 
and British Managers, “Personnel Review” 2000, vol. 29, no. 6, pp. 723–742; D. A. Ralston, J. Pounder, 
C. W. H. Lo, Y. Y. Wong, C. P. Egri, J. Stauffer, Stability and Change in Managerial Work Values: A Longi-
tudinal Study of China, Hong Kong, and the U. S., “Management and Organization Review” 2006, vol. 2, 
no. 1, pp. 67–94; D. A. Ralston, Cuba: A Comparison of Work Values on Castro’s Island with Those in the 
United States, “Thunderbird International Business Review” 2007, vol. 49, no. 6, pp. 655–670; M. Shin, 
Convergence and Divergence of Work Values among Chinese, Indonesian, and Korean Employees, “Manage-
ment International Review“2004, vol. 44, no. 2, pp. 105–129.

6 T. A. Judge, J. E. Bono, Relationship of Core Self-Evaluations Traits–Self-Esteem, Generalized Self-Effi-
cacy, Locus of Control, and Emotional Stability–With Job Satisfaction and Job Performance: A Meta-Analysis, 
“Journal of Applied Psychology” 2001, vol. 86, no. 1, pp. 80–92.

7 D. Elizur, I. Borg, R. Hunt, I. M. Beck, The Structure of Work Values: A Cross Cultural Comparison, 
“Journal of Organizational Behavior” 1991, vol. 12, no. 1, pp. 21–38.
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Some studies compared the determinants of job satisfaction among different 
European countries. Six and Felfe8 analyzed the determinants of job satisfaction 
in a regression analysis using data of the Eurobarometer. They found rather consist-
ent structures among their sample of European countries indicating a generally high 
importance of the job content, the relationship with management, and perceived 
stress at work with only marginal differences between the single countries. This result 
was also confirmed by another study among 11 European countries which found 
the ratings of different job characteristics (e.g. earnings, job security, type of work, 
hours of work etc.) ranking fairly similar in their importance for job satisfaction9.

Sousa-Poza and Sousa-Poza10 investigated the antecedent structure of job sat-
isfaction using the data of the International Social Survey Program (ISSP) of the 
years 1989 and 1997 which had a focus on work orientations. Based on the ratings of 
more than 15.000 respondents from 21 countries, they analyzed the structure of job 
satisfaction in a regression approach. Also here the authors found large similarities 
in their highly international sample: the contributions of ‘having an interesting job’ 
and ‘good relations with management’ were significant and high in all countries. The 
importance of having a well-paid job and good advancement opportunities was addi-
tionally important especially in the countries from Central Eastern Europe (Hungary, 
the Czech Republic, and Slovenia). Another interesting observation was that Japan 
had a very similar effect structure to the countries of the Anglo-Saxon cluster (the 
USA and the UK) and only differed in the importance of doing independent work, 
which was not significant for Japan and might have reflected a more collectivistic 
mindset of Japanese workers.

In summary, cross-cultural differences in work values and in the structure of job 
satisfaction have been found between countries. Depending on the way of measure-
ment, these differences are larger in direct ratings and smaller in indirect ratings. 
Especially the comparative studies investigating the statistical relationship between 
different job characteristics and job satisfaction have largely found similar rankings 
of importance. However, none of these studies made the attempt of explaining the 
observed (albeit small) differences using the concept of culture. This is why in the 
next step some hypotheses about the influence of culture on the determinants of job 
satisfaction will be developed, which subsequently can be empirically tested.

8 B. Six, J. Felfe, Arbeitszufriedenheit im interkulturellen Vergleich, in: Arbeitszufriedenheit – Konzepte 
und empirische Befunde, ed. L. Fischer, Hogreve, Göttingen 2006, pp. 243–272.

9 C. Nicoletti, Differences in Job Dissatisfaction across Europe, University of Essex, Colchester 2006.
10 A. Sousa-Poza, A. A. Sousa-Poza, Well-being at Work: A Cross-national Analysis of the Levels and 

Determinants of Job Satisfaction, “Journal of Socio-Economics” 2000, no. 29, pp. 517–538.
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The Influence of Social Equity on Job Satisfaction

Societies vary in the degree in which their members accept that status and power are 
distributed unequally and in the way these attributes are assigned to the members. The 
presence of hierarchies in organizational contexts and the way hierarchical differences 
are handled by their members could also prove to be relevant for job satisfaction. The 
perceived distance to the superior manifests itself in the preference of management 
or leadership styles. Leadership styles are often contrasted in the extent to which 
the leader establishes distance between themselves and their subordinates. Likert11 
hereby distinguished the ‘exploitative’ (meaning authoritative) and the ‘participative’ 
leader. In countries which have equality as a central value, subordinate employees 
want to interact with their superiors on an equal footing and discuss and negotiate 
without regard of hierarchical positions. In these countries the participative leader 
is preferred by subordinates − the fact that has been acknowledged by Hofstede12, 
who used the preference of the consultative leadership style as an indicator of low 
power distance. The fear of disagreeing with the supervisor was, however, a sign of 
high power distance. This apprehension is rooted in the large perceived distance 
between the leader and the subordinate. The GLOBE project also had a strong focus 
on cultural influences on leadership and showed in their large-scale study that 
participative practices are significantly negative correlated with the power distance 
practices dimension13. This might be due to societal norms but also to preferences 
and expectations of subordinates. Another study based on a sample of 18 countries 
showed that participative leadership improved the profitability of teams in low 
power distance countries but it did not affect it in high power distance countries14. 
This result was explained by a requirement of having a fit between the management 
style and national culture in order to have satisfied and motivated employees. Thus, 
the participative management style should lead to job satisfaction in a high equality 
culture whereas it might even lead to dissatisfaction in a low equality culture.

11 R. Likert, The Human Organization: Its Management and Value, McGraw-Hill, New York 1967.
12 G. Hofstede, Culture’s Consequences: Comparing Values, Behaviors, Institutions and Organizations 

across Nations, Sage Publications, Thousand Oaks 2001.
13 R. J. House, P. J. Hanges, M. Javidan, P. W. Dorfman, V. Gupta, Culture, Leadership, and Organiza-

tions: the GLOBE Study of 62 Societies, Sage Publications, Thousand Oaks, CA 2004.
14 K. L. Newman, S. D. Nollen, Culture and Congruence: The Fit Between Management Practices and 

National Culture, “Journal of International Business Studies” 1996, vol. 27, no. 4, pp. 753–779.
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Hypothesis 1: The statistical relationship of job satisfaction and the participative 
leadership style is moderated by social equality (in the way that it increases with 
the degree of social equality).

The Influence of Achievement Orientation  
on Job Satisfaction

Countries differ in the extent to which personal achievement is regarded as 
a central value in the society. This aspect of culture indicates to which extent tough 
values such as competition and performance are socially rewarded. As mentioned 
in the earlier section, the GLOBE project covered this idea in its ‘performance orien-
tation’ dimension and identified behavioral consequences. In performance oriented 
countries education and personal development, high performance targets, and direct 
communication is valued15. This is in line with the operationalization of Hofstede16 
who used the wish for high earnings or the advancement to higher level jobs as an 
indicator for masculinity. Thus, it can be assumed that in countries where achieve-
ment orientation is of central value for the society, performance encouragement in an 
organization is of higher importance to the employees and thus more important for 
their job satisfaction. In countries where achievement orientation is, however, not that 
important, these aspects of work should not play a central role for the satisfaction 
level. This assumption has partly been supported by a correlation analysis which 
showed that the extent to which an employee felt supported in his or her personal 
development was more strongly correlated to job satisfaction in high performance 
oriented countries (according to GLOBE practices) compared to low performance 
oriented countries17. So it can be hypothesized that performance encouragement is 
more important to job satisfaction in high achievement countries than it is in low 
achievement ones.

Hypothesis 2: The statistical relationship of job satisfaction and performance encour-
agement is moderated by achievement orientation (in the way that it increases with 
the degree of achievement orientation).

15 R. J. House, P. J. Hanges, M. Javidan, P. W. Dorfman, V. Gupta, Culture, Leadership, and Organiza-
tions: the GLOBE Study of 62 Societies, Sage Publications, Thousand Oaks, CA, 2004.

16 G. Hofstede, Culture’s Consequences: Comparing Values, Behaviors, Institutions and Organizations 
across Nations, Sage Publications, Thousand Oaks 2001.

17 F. Lenk, The Influence of Performance Orientation on Job Satisfaction, “Zeszyty Naukowe KGŚ” 
2012, no. 33, pp. 286–300.
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Description of the Data

This work used raw data of a standardized workplace survey which investigated 
value preferences and their influence on job satisfaction by country. These data were 
collected by the Boston Consulting Group (BCG), a globally active strategic man-
agement consulting firm between 2002 and 2011. In this survey, the respondents 
replied to 35 standardized items on a 5-point Likert-type rating scale anchored with 
1 = “I disagree” and 5 = “I agree”. Of these 35 items, 32 measured evaluative judgments 
about certain aspects of the work situation with item contents such as ‘My manager is 
a good teacher/mentor to me’ or ‘The career opportunities here are attractive to me’. 
These items reflect the perceptions of individuals about different aspects of the job 
and non-objective descriptions of the actual work situation. Seven out of those 32 
items were chosen to test the above hypotheses. The remaining three out of all 35 
survey items covered an overall attitude towards the job: ‘I am proud to work for 
this company’, ‘Overall, I am satisfied with working here’ and ‘I would recommend 
this company to friends as a great place to work’. The original dataset was cleaned 
up by deleting aggregated data (for some companies the single responses in the data 
set were aggregated on e.g. a department level) and responses which did not allow 
allocating a respondent to a specific country (e.g. in cases where ‘South East Asia’ 
or ‘Benelux’ was given as the respondent’s country). After this procedure the survey 
covered 376,670 respondents from 207 different corporations.

As indicators for cultural differences the country scores of Hofstede18 and GLOBE19 
were used, in the last case the bias corrected dataset. Initially, the respective dimensions 
of these two studies were intended to be combined in order to have one common 
scale for the two cultural dimensions: social equality and achievement orientation. 
However, as discussed before, although these studies show conceptual similarities 
in these dimensions, the empirical data showed rather a poor convergence. Thus, this 
work used the respective dimension of each cultural framework separately. Table 1 
gives an overview of the cultural dimensions which were used in each of the main 
cultural orientations investigated in this work.

18 G. Hofstede, Culture’s Consequences: Comparing Values, Behaviors, Institutions and Organizations 
across Nations, Sage Publications, Thousand Oaks 2001.

19 R. J. House, P. J. Hanges, M. Javidan, P. W. Dorfman, V. Gupta, Culture, Leadership, and Organiza-
tions: the GLOBE Study of 62 Societies, Sage Publications, Thousand Oaks, CA, 2004.
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Table 1. Applied Cultural Dimensions by Value Orientation

Value orientation Framework Corresponding value dimensions

Social Equality

Hofstede 'power distance' (reversed) 

GLOBE 'power distance' values (reversed) 

GLOBE 'power distance' practices (reversed) 

Achievement orientation

Hofstede 'masculinity'

GLOBE 'performance orientation' values

GLOBE 'performance orientation' practices

Source: the authors’ own study.

Survey Items Allocation to the Hypotheses

The testing of the two hypotheses in this work was done using the raw data of the 
BCG engagement survey which contained the original responses of the participants 
to each item. Therefore, for each of the hypotheses those items needed to be identified 
which were suitable to test the proposed mechanisms according to the hypotheses. 
The coding of each item comes from the original dataset.

Hypothesis 1 stated that the higher the society’s tendency towards equality, the 
higher should be the correlation of the participative leadership style with job satis-
faction. This was tested using two variables.
v_13: At work, my opinions seem to count
v_31: My manager is open to receiving feedback from me

Participative leadership can have different forms but generally includes forms 
such as consultation and joint decision making; practices which characterize a very 
collaborative working style between supervisors and their subordinates. Such a work-
ing group is characterized by flat hierarchies and open communication between 
team members regardless of the hierarchical position20. The two variables can be 
seen as indicators for this management style since they indicate to which extent the 
opinions of a subordinate matter (v_13) and to which extent upward communica-
tion is encouraged (v_31). Both items were supposed to mirror the extent to which 
an employee feels encouraged to act with her or his supervisor on an equal footing.

The second hypothesis dealt with the influence of a society’s achievement ori-
entation on the structure of job satisfaction. Hypothesis 2 stated that performance 
encouragement in the workplace is more strongly related to job satisfaction the 

20 G. A. Yukl, Leadership in Organizations, Prentice Hall, Upper Saddle River, NJ, 2002.
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higher the achievement orientation of a society. This was tested by using the responses 
to five items:
v_18: Poor individual performance is not tolerated in this company
v_19: At this company compensation is clearly tied to performance
v_20: The career opportunities here are attractive to me
v_24: I receive useful and timely feedback on my performance
v_25: I receive the help I need to learn and grow professionally

The first two items mirrored the degree to which a respondent perceived that 
performance is encouraged in the corporation. This aspect was assessed in two ways, 
once in a form of the strictness in which low performers are sanctioned (v_18) and 
in the other case in the way performance is positively rewarded, here in case of 
a compensation system that incentivizes high performers (v_19). The second aspect 
of performance encouragement focused on the career and personal development 
opportunities which are claimed to be of central value to people in performance 
oriented societies since status and recognition in these countries is achieved by per-
sonal success. Therefore, the other three variables indicated if a respondent sees the 
company as a good field for personal development now (v_24, v_25) and in future 
(v_20). Therefore, all these items were expected to have a higher association with 
job satisfaction in countries with high performance orientation compared to the 
countries with low performance orientation.

Empirical Results

The Test for Cultural Influences on Differences in MD Scores

The first step of the analysis is the comparison of the satisfied with the dissat-
isfied sample. Therefore, a t-test has been performed for all variables, in which the 
respective country sample had at least 30 respondents in each of the satisfied and 
the dissatisfied group. Since the majority of the respondents gave high satisfaction 
scores, this led to the tendency that the dissatisfied sample was relatively small in each 
country and the countries with a small overall sample size had often to be excluded 
in this step so that only 30 countries were eventually fulfilling the data requirements 
for this analysis. Subsequently, the relative mean difference (MD) was calculated for 
all variables which showed a significant t-test result. The MD values indicate how far 
the responses between the satisfied and the dissatisfied group were apart from each 
other on average in comparison to all other items in that country.
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The next step of the analysis was supposed to give the first indication about the 
influence of culture on the value priorities which have been discussed before. The 
two hypotheses which the analysis is focused on, have formulated specific expecta-
tions about the way in which the value priorities are expected to vary between the 
countries. The cultural influence has been formulated along two major dimensions, 
which are, in short, equality and achievement. In order to compare if the mean dif-
ference varies between the countries depending on whether they score high or low 
on these dimensions, the countries have been dichotomized in high and low scoring 
cultural groups.

For each of the two cultural dimensions, three different scales have been used: 
the scale of Hofstede and both, the values dimension and the practices dimension 
of the GLOBE project. Thus, twelve dummy variables were introduced to indicate 
a high score or a low score in each dimension. Therefore, in the case of Hofstede and 
the GLOBE dimensions, the ten highest scoring countries were compared to the ten 
lowest scoring countries in each dimension. All other countries in the sample were 
not included in the analysis in order to create highly discriminative groups.

Subsequently, the culturally high scoring group was compared to the low scoring 
group in a t-test in order to find out if these groups differed significantly in the MD 
values which were calculated for the previous analysis. These results can be found 
in table 2. The table shows the seven items which are assumed to be related to the 
two basic value orientations. In the fourth column, the direction of the expected 
relationship is specified: a ‘+’ indicates a positive relationship between the cultural 
dimension and the strength of relationship between the situational variable and job 
satisfaction. Accordingly, the difference in MD should be positive since the MD 
between satisfied and dissatisfied respondents should be larger in the high scoring 
countries compared to the low scoring ones. Of the 21 t-tests, one has shown a sig-
nificant group difference (marked by a star). Thus, the separated cultural groups 
mainly do not lead to significant differences in answering behavior. The bold values 
additionally indicate if this difference between the groups is in line with the direction 
specified by the two hypotheses.

A more detailed look at the significant value reveals interesting insights. V_25 
indicates if a respondent perceives to receive the support to grow, which is expected 
to be positively related to achievement orientation. The negative value difference, 
in contrast, shows that in low achievement countries the responses of the satisfied 
and the dissatisfied sample differ more strongly than in high achievement countries. 
The GLOBE practices dimension of achievement orientation, therefore, predicted 
the MD of v_25 according to expectations.
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Table 2. Differences in MD Values by Cultural Influences

Var. Hyp. Dimension Direction Hofstede GLOBE practices GLOBE values

v_13 H1 Social Equality + 0.19 –0.06 0.07

v_31 H1 Social Equality + 0.06 0.08 –0.05

v_18 H2 Achievement + 0.15 –0.01 –0.07

v_19 H2 Achievement + –0.09 –0.05 –0.20

v_20 H2 Achievement + –0.12 0.00 –0.13

v_24 H2 Achievement + –0.01 0.05 –0.03

v_25 H2 Achievement + 0.03 0.17* –0.01

* = t-test significant on 0.05 level
Source: the authors’ own study.

The Test of the Cross-level Moderator Effect Using HLM

Whereas the analysis of the group mean difference is very intuitive and easily 
applied, it lacks statistical power since lots of variance is lost during the dichotomi-
zation of dummy variables. A more powerful method to test the hypotheses of this 
work is applying hierarchical linear models. These can directly test the significance 
of a cross-level interaction term as it is assumed here: A variable on the aggregate 
level (here: the country) influences the relationship between the dependent and the 
independent variable, both on the individual level.

The first step in the application of hierarchical linear models (HLM) was made 
in order to determine whether there is a significant variation in the slope between the 
countries, as both hypotheses describe a variation of the slope between a situational 
variable and job satisfaction influenced by culture. If this slope were calculated for 
each country separately, it would show most likely differing values, however, it could 
not be determined whether these differences are also significant. The comparison of 
differently specified HLM allows determining the significance of these differences.

For each of the seven variables, two bivariate models were calculated using the 
situational variables as an independent variable and job satisfaction as a dependent 
variable. The first one is the random intercept model (RIM) in which the slope between 
the situational variable and job satisfaction is held constant for all the countries 
and the other is the random coefficient model (RCM) which allows the regression 
coefficient, which indicates the slope between the two variables, to vary between the 
countries. Table 3 gives an overview of the predictive quality of the specified models. 
It shows the log Likelihood values for each of the models, which are an indicator of 
the goodness of fit. If this value is multiplied by –2 it represents the Deviance: thus, 
the smaller the value in the table the higher is the deviance of the model and the lower 
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is its predictive power. The next column shows the results of the log Likelihood ratio 
test when comparing the RIM model with the RCM model. The positive values of 
this test indicate that the RCM has the better model fit in all cases, which is not sur-
prising since it allows for slope variation. However, the last column indicates that 
the RCM exceeds the qualities of the RIM with high significance, which indicates 
that the slope between the countries itself varies significantly.

Table 3. Likelihood Ratio Test of Basic Models

Var. logLik RIM logLik RCM -2LL ratio Sign.

v_13 –360309.6 –359606.0 1407.2 <.0001

v_31 –354759.8 –354105.4 1308.8 <.0001

v_18 –419637.2 –419186.2 902.0 <.0001

v_19 –293755.3 –292591.8 2327.1 <.0001

v_20 –355657.5 –354143.7 3027.6 <.0001

v_24 –412341.4 –411527.1 1628.5 <.0001

v_25 –374534.1 –373520.4 2027.3 <.0001

Source: the authors’ own study.

A significant variation of the slope between the situational variables and job 
satisfaction means that the strength in which these different variables contribute 
to job satisfaction differs significantly between the countries. In the following step it 
was investigated if the two cultural orientations explain some of this variance. This 
was done by introducing a cultural variable to the RCM. Four of these cross-level 
interaction models (CIM) are calculated for each of the seven variables, testing the 
predictive quality of the dimensions of Hofstede and the ‘values’ and ‘practices’ 
dimension of the GLOBE project. In these models it is decisive if this cross-level 
interaction term becomes significant. The results can be found in table 4. The table 
is constructed similarily to table 3 indicating the relative MD values by the variable 
showing the results for each variable ordered by the hypothesis and cultural dimen-
sion to be tested.

The significant effect sizes in table 4 are flagged with a star if the significance is on 
0.05-level and with two stars if it is even significant on 0.01-level. As it can be seen at 
first sight, most of the tested moderator effects are insignificant. Hereby, Hofstede’s 
dimensions did not show any significant cross-level interaction effect. The practices 
dimension of the GLOBE project showed 4 significant cross-level effects (all on 
0.05-level). The values dimension of GLOBE showed none of the significant effects.
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Table 4. Effect Size and Significance of Cross-level Interaction Effects

Var. Hyp. Dimension Dir. Hofstede GLOBE practices GLOBE values

v_13 H1 Social Equality + 0.0087 0.0631 –0.0441

v_31 H1 Social Equality + 0.0037 0.0279 –0.0078

v_18 H2 Achievement + 0.0125 0.0731 –0.0572

v_19 H2 Achievement + 0.0071 0.0918* –0.0219

v_20 H2 Achievement + 0.0097 0.1001* –0.0812

v_24 H2 Achievement + 0.0117 0.1119* –0.0877

v_25 H2 Achievement + 0.0045 0.0980* –0.0298

* = significant on 0.05 level
Source: the authors’ own study.

Hypothesis 1 has no significant cross-level interaction effect. Hypothesis 2 has 
four correct predictions by the GLOBE dimension. These cases were investigated 
further in order to understand the order of magnitude in which these cross-level 
effects influence job satisfaction. Thus, for the four correctly predicted cross-level 
effects, the RCM, and CIM were calculated and set in relation to each other (table 5).

Table 5. Specified Cross-level Interaction Models

v_19 GLOBE practices v_20 GLOBE practices v_24 GLOBE practices v_25 GLOBE practices

RCM CIM RCM CIM RCM CIM RCM CIM

Variance components

Sigma^2 0.735 0.735 0.620 0.620 0.726 0.726 0.666 0.666

Tau 00 0.368 0.303 0.336 0.268 0.399 0.310 0.459 0.397

Tau 11 0.011 0.010 0.010 0.008 0.012 0.010 0.015 0.013

Model fit

logLik –286,429 –286,428 –348,780 –348,779 –402,460 –402,459 –365,225 –365,226

Deviance 572,858 572,855 697,560 697,559 804,921 804,917 730,450 730,451

Sample

Respondents 226,305 226,305 295,391 295,391 319,524 319,524 300,306 300,306

Groups 48 48 45 45 46 46 47 47

Variance explained

Slope variance 10.3% 15.9% 16.6% 9.8%

Source: the authors’ own study.

The share of the variance which is explained by the cross-level interaction has been 
calculated. As it can be seen from table 5, the cultural variables explained between 
9.8% and 16.6% of the variance in the slope between the countries. The average of the 
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four models is 13% of the variance explanation. This means that the cross-level-in-
teraction term, which is the product term introduced by the CIM model, explains on 
average less than one-eighth of the slope differences which exist between the countries.

A look at the Deviance values in table 5 also reveals that the CIM mostly shows 
a similar Deviance value to the RCM. This indicates that, although a significant 
cross-level interaction effect was included in the CIM, the predictive quality of the 
model has not significantly increased.

Discussion of the Empirical Results

The empirical results which have been described in the previous chapter have 
led to very mixed results. In the first step of the discussion, the empirical support 
for each of the hypotheses will be examined separately and an interpretation of the 
findings will be given before a more holistic interpretation of the overall results is 
made in the following section.

Hypothesis 1: Participative Leadership Style and Social Equality

The hypothesis found no empirical support; none of the cultural variables explained 
any of the cross-country differences of either of the variables. This has not been 
expected since the major assumption in this area was that management practices 
should follow the prevalent social values in order to provide the subordinates with 
the form of guidance they prefer21. Apparently these social values play no role in the 
preference of a certain leadership style. As it can be seen from the MD value analysis, 
the two variables were positively related to job satisfaction in all the countries of the 
sample. The assumption that accepting upward feedback might even lead to negative 
job satisfaction due to the loss of face of the supervisor (e.g. in the case of China) 
has not been supported by the data. So it seems that although it is clear that in the 
Chinese society high power distance is a norm and Chinese employees tend to avoid 
open confrontation with superiors in meeting situations, the participative manage-
ment style does not violate the psychological values of employees. A study by Chen 
and Tjosvold22 suggests that the participative style, although it might be practised 

21 K. L. Newman, S. D. Nollen, Culture and Congruence: The Fit Between Management Practices and 
National Culture, “Journal of International Business Studies” 1996, vol. 27, no. 4, pp. 753–779.

22 Y. F. Chen, D. Tjosvold, Participative Leadership by American and Chinese Managers in China: The 
Role of Relationships, “Journal of Management Studies” 2006, vol. 43, no. 8, pp. 1727–1752.
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in a different way (e.g. by avoiding open confrontation), might be even valued as 
a special way of relationship building called guanxi. Also in other countries with a low 
tendency to social equality the aspect of being involved and consulted seems to be 
of similar importance than in high equality countries. It might provide the feeling 
of being appreciated, valued and needed to employees in all countries in a similar 
manner, which seems to address a universal human need. Apparently, in this field 
of organizational practices, social norms and values differ from those aspects which 
are individually important for the level of satisfaction at work.

Hypothesis 2: Performance Encouragement and Achievement 
Orientation

The empirical results have been mixed. The relationship of v_18 to job satisfac-
tion has not been moderated by any of the four cultural dimensions in question. 
This means that the influence of the presence of working sanctioning systems for 
low-performers on job satisfaction does not depend on the achievement orientation 
of a country. Therefore, it still seems to make a difference whether good performance 
is rewarded or not. The presence of a compensation system which accounts for 
performance differences (v_19) is more strongly related to job satisfaction in highly 
achievement oriented countries than it is in lower achievement oriented countries.

The three indicators of performance encouragement showed a significant mod-
eration by the performance orientation practices variable of the GLOBE project. 
Especially the significant result of v_25 with this dimension has been expected since 
it already showed a significant value in the MD analysis and this relationship was 
shown before based on the same dataset using a different methodology23. With the 
more advanced HLM technique also v_20 and v_24 show a significant difference 
in country importance. Especially v_20 and v_25 have shown to be of highest impor-
tance in almost all of the countries, indicating a generally high importance of personal 
development opportunities for job satisfaction. However, it should be noted that the 
prominence of this aspect is most likely due to the construction of the sample: most 
employees work for large corporations and the career perspectives in such an organi-
zation might be one of the reasons why employees have chosen to work there. This is 
the reason why this work does not try to answer the question which aspects of work 
contribute in which strength to job satisfaction since the dataset is not representative 
for the countries and the results, therefore, cannot be generalized. However, since 

23 F. Lenk, The Influence of Performance Orientation on Job Satisfaction, “Zeszyty Naukowe KGŚ” 
2012, no. 33, pp. 286–300.
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all the country samples are of similar composition in this respect, the samples are 
comparable and the result suggests that personal development opportunities in high 
achievement orientation countries are even more decisive for job satisfaction than 
they are in countries of low achievement orientation.

The cross-level moderator effect has been significant with the exception of v_18 so 
that on empirical grounds the hypothesis has been supported by the data: the influence 
of performance encouragement in the workplace on job satisfaction is moderated by 
the degree of the society’s achievement orientation (as measured by GLOBE prac-
tices). However, as far as the importance of culture in the structure of job satisfaction 
is concerned, the significant moderator effects did not improve the predictive quality 
of the total models as it was the case for the variables discussed earlier.

Interpretation of the Findings

All four sets of cultural dimensions have generally failed to moderate the rela-
tionship of the perception of the job facet and job satisfaction in a consistent manner. 
A few significant moderator effects have been found, however the lack of consistency 
in the findings questions the true quality of the results: if the cultural aspect should 
have been a good moderator of the relationship under investigation, all the items of 
a hypothesis should have been supported in a similar way which has been mostly 
not the case.

Beyond the poor explanatory value of the cultural frameworks, this discussion also 
needs to address the second and maybe even more decisive observation of this work. 
In those cases in which a significant cross-level interaction term has been identified, 
the higher specified CIM showed a hardly improved deviance value. This implies that 
the slope variance might be a negligible factor in the area of job satisfaction after all. 
The implications of this observation should therefore be elaborated upon.

The cultural moderator effect has made two implicit assumptions in the same 
time, which both could be the reason why the results did not come up as expected. 
First, it was assumed that individual values are the true moderator in discussion (the 
first assumption) which are themselves influenced by cultural values (the second 
assumption). Both assumptions need to be investigated at this point.

The Influence of Personal Values on the Structure of Job Satisfaction

Personal values have been assumed to explain the contribution of different aspects 
of the job to job satisfaction. This assumption is derived from the Value-Percept model 
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of Locke24 and has been supported by researchers of work values who defined work 
values as those entities (objects, behaviors, or situations) on which an individual 
or a group places high worth or importance25. What is important should therefore 
contribute to a greater extent to job satisfaction, either positively or negatively, than 
an unimportant aspect of work. Also the job characteristics model26 implicitly intro-
duced the individual value importance when assuming that the different aspects of 
a job contribute differently to job satisfaction in dependence of the individual value 
on personal growth. In line with these assumptions, respondents can be directly 
asked for their work values (which is important) and for their level of satisfaction and 
the evaluation of each aspect of the job leading to an overall satisfaction judgment 
to which the different aspects contribute according to their espoused importance.

The above mentioned theories of job satisfaction assume that individuals arrive 
at their satisfaction judgment by reasoning about the advantages and disadvantages 
of the job situation. However, it could be also theorized that conscious processes 
are entirely uninvolved in the satisfaction judgment. One promising approach is 
the assumption that the evaluation of satisfaction is created in an entirely uncon-
scious process which is based on an intuitional judgment, as opposed to conscious 
reasoning. The intuitionist model of job satisfaction might provide a coherent set of 
explanations to the observations made. The crucial thought in such a model is that 
individuals have no introspection to intuitional processes and they therefore cannot 
provide a valid description of their work values (as long as they are understood as ‘the 
desired’ ones). This means that people would make a judgment about their satisfac-
tion immediately at hand but if they were asked to explain why they were satisfied or 
dissatisfied at the workplace, they would not necessarily be able to give an adequate 
answer. However, when researchers ask for work values or reasons for the level of 
satisfaction, the respondents have usually no problems to provide a coherent reason-
ing. But there are good arguments to assume that such reasons are not necessarily 
accurate. An intuitionist approach to job satisfaction can be based on the work of 
Haidt27. He introduced an influential model of the human judgment process which 
exceeds purely rationalistic approaches of judgment formation in the case of moral 
reasoning. Moral reasoning is much more complex than simple attitude formation 

24 E. A. Locke, The Nature and Causes of Job Satisfaction, in: Handbook of Industrial and Organiza-
tional Psychology, ed. M. D. Dunnette, Rand McNally, Chicago 1976, pp. 1297–1343.

25 D. Elizur, I. Borg, R. Hunt, I. M. Beck, The Structure of Work Values: A Cross Cultural Comparison, 
“Journal of Organizational Behavior” 1991, vol. 12, no. 1, pp. 21–38.

26 J. R. Hackman, G. R. Oldham, Motivation through the Design of Work: Test of a Theory, “Organi-
zational Behavior and Human Performance” 1976, vol. 16, no. 2, pp. 250–279.

27 J. Haidt, The Emotional Dog and Its Rational Tail: A Social Intuitionist Approach to Moral Judgment, 
“Psychological Review” 2001, vol. 108, no. 4, pp. 814–834.
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but some aspects of his intuitionist model might be helpful to develop an alternative 
view on the evaluation process of job satisfaction.

In the first step, this model assumes that a moral judgment is mostly based on 
intuition as opposed to reasoning. The major difference to reasoning is that the 
process in which the individual arrives at a certain result is entirely unconscious 
and happens ad hoc. This affective judgment is consequently made before any 
reasoning process has even had time to take place28, since reasoning involves an 
effortful processing of information, which takes a certain amount of brain capacity 
and time. Since respondents of job satisfaction surveys usually do not have problems 
providing a spontaneous answer about their level of job satisfaction and do not have 
to carefully think about their answer, this seems to be a valid representation of the 
intuitive judgment formation.

The assumption that many judgments are primarily linked to intuition has also 
consequences for the validity of cognitive reasoning. The intuitionist model assumes 
reason to be a consequence of the judgment result rather than its antecedent, meaning 
that intuition determines reason mediated by the judgment result. Haidt29 called this 
process ‘post hoc reasoning’, since this process provides logical arguments in order 
to support the already made judgment and he compared it to a lawyer who argues 
in defense of a client as opposed to a judge seeking the truth. The motivation of this 
behavior can be understood by the wish to avoid behavioral inconsistencies and 
internal contradictions and with this cognitive dissonance. Consequently, rational 
explanations in support of the judgment are developed by individuals. Kunda30 argued 
that it is quite a frequent phenomenon that the reasoning of individuals is driven by 
the motivation to arrive at a certain conclusion and would therefore overemphasize 
information which is supportive in this respect. She summarized that there “is con-
siderable evidence that people are more likely to arrive at conclusions that they want 
to arrive at”31. Thus, everyday cognition seems to be not driven by pure logic to the 
extent in which it is mostly assumed, it appears in contrast to be strongly influenced 
by the motivation to preserve valuable and already made judgments. These judgments 
are mostly the result of processes individuals are unaware of, although they typically 
have an illusion that these have been formed in a state of controlled awareness.

28 R. B. Zajonc, Feeling and Thinking: Preferences Need no Inferences, “American Psychologist” 1980, 
vol. 35, no. 2, pp. 151–175.

29 J. Haidt, The Emotional Dog and Its Rational Tail: A Social Intuitionist Approach to Moral Judgment, 
“Psychological Review” 2001, vol. 108, no. 4, pp. 814–834.

30 Z. Kunda, The Case for Motivated Reasoning, “Psychological Bulletin” 1990, vol. 108, no. 3, 
pp. 480–498.

31 Z. Kunda, The Case for Motivated…, op.cit., p. 480.
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Taking into account the above findings, a new model of job satisfaction needs 
to be developed in order to explain the nature of job satisfaction based on intuition 
which also needs to provide an explanation for the weak empirical results of the pres-
ent study. A suggestion can be found in figure 1. It assumes, similarly to the model 
of Haidt, that job satisfaction is based on intuition (link 2) which itself is based on 
the experiences in the job (link 1). Intuition can be assumed being based on affect 
as a major heuristic in judgment formation32. The post hoc reasoning is dependent 
on the result of the job satisfaction judgment (link 3). Also similarly to the model 
of Haidt it includes two feedback loops acknowledging the fact that satisfaction and 
intuition can in exceptional cases be influenced by reason. Number 4 is the reasoned 
judgment link which describes that an individual can revise a satisfaction statement 
by logical self-persuasion following a purely rationalist approach. Link 5 allows for 
a possibility of private reflection, which might lead to the activation of new intuitions, 
for example when a person is comparing his or her own job to other less or more 
favorable jobs, which in turn might lead to a revision of the previous intuition about job 
satisfaction. However, links 4 and 5 are believed to be exceptions rather than the rule.

Figure 1. The Intuitionist Model of Job Satisfaction

Job situation Intuition Job satisfaction Reasoning

Individual values
as 'the desired'

Cultural values 
as 'the desired'

1 32

45

6

7

Source: J. Haidt, The Emotional Dog and its Rational Tail: A Social Intuitionist Approach to Moral Judgment, “Psycho-
logical Review” 2001, vol. 108, no. 4, pp. 814–834.

The revised model of job satisfaction also includes a hypothesis about the influence 
of personal and cultural values. It is the values as the personally desired ones which 

32 P. Slovic, M. Finucane, E. Peters, D. MacGregor, The Affect Heuristic, in: Heuristics and Biases, eds. 
T. Gilovich, D. Griffin, D. Kahneman, Cambridge University Press, Cambridge, UK, 2002, pp. 397–420; 
R. B. Zajonc, Feeling and Thinking: Preferences Need no Inferences, “American Psychologist” 1980, vol. 35, 
no. 2, pp. 151–175.
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determine the level of job satisfaction. This is the explanation why two respondents 
in exactly the same job situation might respond with differing satisfaction levels: 
for one employee this situation might be corresponding to what he values or desires 
(e.g. a good atmosphere) but for the other one there might be a lack of what is per-
sonally valued (e.g. good advancement opportunities). This influence is indicated by 
link 6, which hypothesizes a moderating effect of personal values on the relationship 
between aspects of job situation and the intuition about satisfaction. Also link 7 
persists based on the earlier made reasoning that cultural influences might influence 
what is personally desired. The main difference to the initially proposed model is 
that this influence happens in the unconscious process of intuition formation which 
is not accessible by an individual.

The intuitionist model of job satisfaction seems to provide good explanations 
to some of the observations made in the area of job satisfaction. First of all, it is able 
to explain why individuals may respond effortlessly and spontaneously to a survey 
item investigating job satisfaction. Since the judgment is not based on an effortful 
process of cognitive reasoning, a satisfaction judgment is available ad-hoc. It is possible 
that an individual might therefore use affect as a heuristic, since job satisfaction has 
been shown that a satisfaction statement has certain affective qualities33.

It is also able to explain why espoused values often differ from values in use. A very 
good example to illustrate this point is the Two-Factor theory of job satisfaction34. 
This theory was based on the narration of respondents who were supposed to recall 
situations in which they were particularly satisfied or dissatisfied and subsequently 
describe what might have been the cause of this feeling. The intuitionist model would 
assume that the satisfaction statement was based on an affect which might have been 
positive or negative when recalling the respective situation. The request to give an 
explanation to the satisfaction level put the respondents in an awkward situation, since 
they would have to provide explanations about something they do not have a detailed 
knowledge of. Consequently, the respondents fell back on a priori causal models 
why people are satisfied or dissatisfied at the job situation and look for supportive 
arguments in order to defend the intuitional judgment of satisfaction. Therefore, the 
provided arguments do not have to be necessarily wrong, however, they certainly 
have the character of imprecise ‘anecdotal evidence’ for the judgment rather than 
being a thorough analysis based on introspection. In case of the Two-Factor theory, 

33 H. M. Weiss, J. P. Nicholas, C. S. Daus, An Examination of the Joint Effects of Affective Experiences 
and Job Beliefs on Job Satisfaction and Variations in Affective Experiences over Time, “Organizational 
Behavior and Human Decision Processes” 1999, vol. 78, no. 1, pp. 1–24.

34 F. Herzberg, B. Mausner, B. S. Snyderman, The Motivation to Work, Wiley, New York 1959.
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the respondents provided a typical response pattern by blaming situational factors 
for dissatisfaction and giving intrinsic motivators as the reason for satisfaction. This 
flattering result for an individual can be explained by motivated reasoning, meaning 
the respondents delivered the arguments which do not only support the already made 
result but also account for the need of having a positive self-concept35.

The intuitionist model provides an explanation why espoused work values, mean-
ing statements about what an individual thinks is important or desirable at work, 
do not necessarily need to correspond with the psychological determinants of job 
satisfaction. The assumption that job satisfaction is based on intuition has further 
implications about the validity of the established cultural frameworks, which will be 
discussed in the next section.

The Relationship of Cultural Values and Individual Values

The revised intuitionist model hypothesized that cultural values can have an 
influence on individual value preferences (link 7 in Figure 1). However, research 
evidence of this work as well as occasional previous research, which will be discussed 
in this section, suggests that this influence might be in fact small.

Evidence for the hypothesis that cultural values hardly capture what the individ-
uals of a culture actually desire can be found in the scientific literature slightly off 
the beaten track. A very interesting perspective is provided by behavioral studies, 
which analyze the motivations of human behavior in experiments in psychological 
laboratories. A study of Yamagishi36 provided valuable insights in this respect. In an 
experiment, participants from the USA and Japan were playing a prisoner’s dilemma 
game. The players could either cooperate by contributing money with the risk of being 
exploited by the other participants if these did not contribute, or they could choose 
to defect by not contributing money themselves and exploit the other players this 
way. The assumption had been that players from the highly individualistic US culture 
would show a tendency to maximize individual value by defecting from the group, 
whereas the more collectivistic Japanese participants would show a higher degree of 
cooperation because these behaviors reflect their cultural and thus also their personal 
preferences. However, the opposite proved to be true. The Japanese participants 
cooperated in 44.4% of the cases whereas those from the US cooperated in 56.2% of 

35 Z. Kunda, The Case for Motivated Reasoning, “Psychological Bulletin” 1990, vol. 108, no. 3, 
pp. 480–498.

36 T. Yamagishi, The Provision of a Sanctioning System in the United States and Japan, “Social Psy-
chology Quarterly” 1988, vol. 51, no. 3, pp. 265–271.
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the cases. In a variation of this game the participants could introduce a sanctioning 
system in order to punish a potential defector. When this form of sanctioning was 
in place, the participants showed a similar rate of cooperation being 74.6% for the 
Japanese and 75.5% for US participants. This finding is particularly interesting since 
it could be interpreted in the way that the degree of collectivism is not anchored 
in individual value systems of people and thus influences the behavior in the first 
place. The author argued that the Japanese act socially in a collectivist manner since 
collectivist behavior is a cultural norm in the society. This assumption was confirmed 
in another experiment in which it was shown that the Japanese prefer equal reward 
allocation less than their US counterparts, although the American culture is believed 
to be meritocratic to a much higher degree than the Japanese one37. And in fact it 
seems to be the case that cultural values do not play any role in the artificial situation 
of anonymous lab experiments. A meta-analysis which compared the results of par-
ticipants from multiple countries playing another behavioral game, the ultimatum 
game, also failed to explain the observed country differences in behavior using the 
cultural dimensions of Hofstede38.

The results of the behavioral studies suggest that individuals act according 
to social norms and ideas out of self-interest – either by expecting rewards, the reci-
procity of favors, or by avoiding sanctions. This consequently means that the cultural 
dimensions for example of Hofstede39 are able to explain the differences in observed 
behavior but they most likely do not map the differences in individual value systems 
as a consequence of cultural influences. Otherwise these behavioral tendencies would 
have shown their validity in the behavioral experiments in which many forms of 
social influence were reduced. However, the assumption of an independent system 
of cultural norms and values does violate the broad consensus of value researchers. 
These believe that individual values are a product of the social system, received during 
socialization and therefore strongly affected by social values. And these researchers 
would obviously object to the implications of the intuitionist model that systematic 
differences in the responses to questions about the personally desired values have 
been successfully identified among countries. If the consequence of the intuitionist 
model were to be true – assuming that individuals have no access to their personal 
value systems and fall back on general descriptions of ‘anecdotal evidence’ – there 

37 T. Yamagishi, Exit from the Group as an Individualistic Solution to the Free Rider Problem in the 
United States and Japan, “Journal of Experimental Social Psychology” 1988, vol. 24, no. 6, pp. 530–542.

38 H. Oosterbeek, R. Sloof, G. van de Kuilen, Cultural Differences in Ultimatum Game Experiments: 
Evidence from a Meta-Analysis, “Experimental Economics” 2004, vol. 7, no. 2, pp. 171–188.

39 G. Hofstede, Culture’s Consequences: Comparing Values, Behaviors, Institutions and Organizations 
across Nations, Sage Publications, Thousand Oaks 2001.
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should be no consistent observable differences among countries and cultures. And 
indeed, although replications of the most cross-cultural studies often show weak 
results, some of these findings have been replicated suggesting that the reported 
country differences are unlikely to be random.

A potential explanation for these systematic response differences can be found for 
example in cultural influences on individual response behavior. Cultural influences 
on behavioral norms and thus resulting behavior have been frequently observed 
as it has been discussed earlier. Responding to a value survey is also nothing else 
but a specific form of behavior in which social definitions about what is generally 
regarded as good or important will show effect to a certain extent. Culture generally 
influences communication behavior resulting in different communication styles. 
But more importantly, the aspect of social desirability provides an extremely con-
tent related influence on survey responses. The social definition of what is good or 
desirable influences the direct communication of a respondent to a certain extent 
and thus might be one causal influence of the observed patterns40.

Whereas the just described form of social influence occurs in the step of com-
munication, it can also be assumed that cultural influences apply at an earlier point 
during the formation of cognitive justification. In a special case of value surveys, the 
intuitionist model assumes that individuals have no conscious access to the impor-
tance of a personal value system in the level of detail it is usually requested. In order 
to provide an answer to the survey questions as requested they have to fall back on 
existing a priori models41. These a priori models might be to a large extent framed 
by the social environment and reflect socially acceptable or desirable reasons for 
satisfaction. This way, a respondent is likely to consider the social frame of reference 
when trying to justify the formed judgment.

Both forms of cultural influence, the influence on judgment formation as well 
as on communication behavior, are able to consistently coin a cultural pattern in the 
value statements which are made by individuals and can therefore be understood as 
a major cause of cultural differences in the communication of espoused values. This 
is the reason why Hofstede was able to identify cultural dimensions among a set of 
reported individual value priorities. As it was discussed in the description of the 
intuitionist model, the fact that individuals have no true introspection to their value 

40 D. L. Paulhus, Social Desirable Responding: The Evolution of a Construct, in: The Role of Constructs 
in Psychological and Educational Measurement, eds. H. I. Braun, D. E. Wiley, Erlbaum, Mahwah, NJ, 2002; 
J. B. Steenkamp, M. G. de Jong, H. Baumgartner, Socially Desirable Response Tendencies in Survey Research, 
“Journal of Marketing Research” 2010, vol. 47, no. 2, pp. 199–214.

41 R. E. Nisbett, T. D. Wilson, Telling More than We Can Know: Verbal Reports on Mental Processes, 
“Psychological Review” 1977, vol. 84, no. 3, pp. 231–259.
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systems as ‘the desired’ ones does not mean that these value dimensions are neces-
sarily unrelated to what people actually desire. Some valid moderator effects have 
been explained by the dimensions of the GLOBE project, which could be seen as an 
indicator that ‘the desired’ and ‘the desirable’ overlap to a certain extent. However, 
the fact that each single dimension mostly did not show the expected moderator 
effect suggests that this overlap is rather small.

Conclusion

The puzzling fact that the assumed differences have not been empirically verified 
has led to a chain of reasoning starting from the newly developed intuitional model 
of job satisfaction which is contradictory to most of the established models in the 
area of job satisfaction:
1. The job satisfaction statement of an individual is assumed to be based on intuition 

which uses affect as a major heuristic in judgment formation.
2. Intuitional processes are not consciously accessible by an individual, which also 

means that the individual has no true introspection into the own determinants 
of satisfaction.

3. Individuals whose determinants of satisfaction are investigated, cannot pro-
vide valid answers. They have to deliver ‘anecdotal evidence’ instead, resulting 
in espoused values.

4. Espoused values differ in many ways from values ‘in use’ and are subject to cul-
tural influences.

5. Most cultural frameworks have built their respective dimensions on espoused 
values and therefore identified elements of social influences which were falsely 
assumed being indicative of what individuals in the culture personally desire.
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