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COVID-19 and the end of the rational illusion Economics and management beyond rational
decision making
Ynte K. van Dam, Markus Will
The COVID-19 pandemic has been framed as a classic example of a Black
Swan that for many players in society came as a complete surprise (Platje, Harvey,
Rayman-Bacchus 2020). This framing can be disputed, because a pandemic of this
magnitude, though not COVID-19 specifically, was predicted as being waiting to
happen (Taleb 2007). The apparent complete surprise that a disaster that is waitingto-happen actually happens reveals how available information on disasters-to-be is
systematically ignored (Van Dam, Webbink 2020). The Black Swan of COVID-19
turned out to be a black elephant in the socio-economic room: impossible to miss,
but everybody pretends it is not there (Will 2020).
One may or may not wonder whether the ability to ignore inconvenient
information is a human faculty or a global socio-economic systemic deficit. Either
way the tendency to ignore threatening information has repercussions for theory
construction in economy and management. Classical and neoclassical economy are
based on fully informed rational decision making. Behavioural economics has
relaxed this assumption and is based on bounded rationality and incomplete
information, but still assumes that an economic actor uses the information that is
available and accessible. Strategic management, as well as risk and business
Correspondence address: Ynte K. van Dam, Wageningen University & Research, The Netherlands. Email: ynte.vandam@wur.nl. Markus Will, University of Applied Sciences Zittau/Görlitz, Germany. Email: m.will@hszg.de.
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continuity management are based on rational decision making. And last but not least
the ever prevalent theory of planned behaviour in consumer psychology assumes
rational beliefs are formed based on available information. Neither economics nor
management nor consumer decision making is prepared to handle the intentional
denial of information at the behest of maintaining business as usual.
In the mathematical representation of systems ‘information’ is defined ‘input
that results in behavioural change’. Though this may be true in a purely mechanical
sense, it reduces the issue of ‘rational behaviour’ to a meaningless tautology: people
act rationally upon available information because if they fail to act this proves the
absence of information. A more promising approach is widening the scope to
encompass various sources of conflicting information. The critical information will
fail to induce behavioural change if it is countered by information that nobody
appears to act upon it or by organisational pressures to ignore inconvenient
information (Alvesson, Spicer 2012; Davis, Luthans 1980). This opens the way to
motivated reasoning and the active construction of desired information out of the
plethora of available inputs (Bayes, Druckman 2021; Kunda 1990), a process that
has been streamlined and automatised by the major social media and search engines
of the internet. Apparently rational action boils down to finding acceptable
explanations for one’s economic behaviour (Van Dam 1997). All in all people are
better at finding plausible reasons for what they do, than at doing what they have
good reason to. In this respect at least “human behaviour is less complex than most
psychologists had hoped for” (Nuttin 1975: 216). Examples of non-rational and noncognitive models are, e.g., radical behaviourism in psychology or cybernetics in
management. Radical behaviourism has long rejected unobservable mental
phenomena as explanantia of behaviour (Skinner 1974) and likewise cybernetics has
offered managerial models that are based on observable behaviour only (Beer 2002).
Nevertheless the application and acceptance of these models in economics (Lea
1978, 1981), marketing (Foxall 1986, 2001), and management (Cammaert 1984;
Espinosa Porter 2011) has been limited.
This special issue originates from an invitation to any kind of original
contribution and/or reflection to the topic of non-rational and non-cognitive theory
in economics and management, related to sustainable development, COVID-19 or
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plain human stupidity. The first three papers presented in this issue answer that
invitation in complementary ways. One focuses on the improvement of microeconomic management by a change in the system. One focuses on improving macroeconomic policy by a change of the system. And one argues that the system cannot
be changed at all.
From a micro-economic perspective Gospodarek (this issue) discusses
managerial strategy in a highly uncertain real world. Based on an appropriate model
of reality the gap between intended and actual consequences of a selected strategy
should be minimal. Combining systems theory and game theory the author presents
a research programme that promises to minimise the gap between managerial
intentions and strategic consequences.
From a macro-economic perspective Duckers and Rogers (this issue) challenge
the rationality of reducing economic calculations to monetary terms. The authors
show that economic accounting of return on investment and cost-benefit accounting
regains relevance by choosing the correct unit of measurement. So the economics of
energy policy should be measured in return on invested energy rather than return on
invested money. This still fails to take into account the external costs of (especially
fossil) energy extraction, but it may deter policy schemes that cost more energy than
they deliver or save.
From a philosophical perspective Kampen and DeVita (this issue) challenge the
idea that either the socio-economic system or the purpose of that system can be
changed in any meaningful way. This notwithstanding, in an afterthought they
suggest some room for optimism.

9

Ynte K. VAN DAM, Markus WILL
Bibliography
Alvesson M., Spicer, A. (2012), A stupidity‐based theory of organizations, „Journal of Management
Studies“, vol. 49 no. 7, pp. 1194-1220.
Bayes R., Druckman J.N. (2021). Motivated reasoning and climate change, „Current Opinion in
Behavioral Sciences“, vol. 42, pp. 27-35.
Beer, S. (2002), What is cybernetics? “Kybernetes”, vol. 31 no. 2, pp. 209-219.
Cammaert A.B. (1984), The viable system model: Its provenance, development, methodology and
pathology, “Journal of the Operational Research Society”, vol. 35 no. 1, pp. 7-25
Davis T.R., Luthans F. (1980). A social learning approach to organizational behavior, „Academy of
Management Review“, vol. 5 no. 2, pp. 281-290.
Espinosa A., Porter T. (2011), Sustainability, complexity and learning : insights from complex systems
approaches, “Learning Organization”, vol. 18 no. 1, pp. 54-72.
Foxall G.R. (1986), Theoretical progress in consumer psychology: the contribution of a behavioural
analysis of choice, “Journal of Economic Psychology”, vol. 7 no. 4, pp. 393-414.
Foxall G.R. (2001), Foundations of consumer analysis, “Marketing Theory”, vol. 1 no. 2, pp. 165-199.
Kaplan J. (2021a), Workers lost $3.7 trillion in earnings during the pandemic. Women and Gen Z saw
the biggest losses, „Business Insider“, Jan 25, 2021
Kaplan J. (2021b), The number of billionaires grew by 13.4% in 2020 – making the pandemic a
‘windfall to billionaire wealth’, „Business Insider“, Sep 20, 2021
Kunda Z. (1990), The case for motivated reasoning, „Psychological Bulletin“, vol. 108 no. 3, pp. 480498.
Lea S.E.G. (1978), The psychology and economics of demand, “Psychological Bulletin”, vol. 85 no. 3,
pp. 441-454
Lea S.E.G. (1981), Animal experiments in economic psychology, “Journal of Economic Psychology”,
vol. 1, pp. 245-271.
Nuttin J.M. Jr (1975), The illusion of attitude change, Academic Press, London & Leuven University
Press, Leuven
Platje J., Harvey J.A., Rayman-Bacchus L. (2020), COVID-19 – reflections on the surprise of both an
expected and unexpected event, „Central European Review of Economics and Management“, vol. 4 no.
1, pp. 149-162.
Skinner B.F. (1974), About Behaviorism, Alfred A. Knop, New York
Taleb N.N. (2007), The Black Swan. The impact of the highly improbable, Penguin Books, London.

10

EDITORIAL
Van Dam Y.K (1997), Needs and motives revisited: an integration of theories with implications for
green consumption. In: Marketing: progress, prospects, perspectives, ed. D. Arnott (eds.), Warwick
Business School, pp. 1272-1286
Van Dam Y.K., Webbink J.F. (2020), Reflecting on reflections on COVID-19, „Central European
Review of Economics and Management“, vol. 4 no. 2, pp. 7-19.
Will M. (2020), The CoViD-19 pandemic and the end of corporate risk management as we know it,
„Central European Review of Economics and Management“, vol. 4 no. 3, pp. 89-115.

11

CENTRAL EUROPEAN REVIEW
OF ECONOMICS AND MANAGEMENT
ISSN 2543-9472; eISSN 2544-0365

www.cerem-review.eu
www.ojs.wsb.wroclaw.pl

Vol. 5, No.3, 13-32, September 2021

The end of agency and the last man
Jarl KAMPEN
University of Antwerp, Belgium
Wageningen University, The Netherlands
Laurenc L. DE VITA, USA
Independent researcher
Received: 07.05.2021, Revised: 01.07.2021, Revised: 16.08.2020, Accepted: 16.08.2021
doi: http://dx.doi.org/10.29015/cerem.921
Aim: In order to address the question whether a more sustainable society requires a change of purpose
or a change of system, we must first resolve the issue of human agency. Is humanity free to choose its
own destiny, or is humanity’s future determined by contingency of conditions and choices of the past?
Design / Research methods: On the basis of cumulated knowledge and carefully cited literature, we
defend the thesis that human agency is at best a minor factor in the determination of the future even in
the short term.
Conclusions / findings: We conclude that significant decrease of resources depletion and greenhouse
gas production may sustain humanity in the middle to long term, but the proven lack of human agency
allows only to predict the complete demise of humanity in the short term.
Originality / value of the article: We apply the method of dialogue to show historical points of focus
with respect to the issue of human agency. This paper is of interest to those organizing projects of
socio- and or geo-engineering, since it describes the likely limitations of agency in regards to social
structure, and so implies that actions will always have unintended consequences, which will drive more
actions.
Keywords: socio-engineering, geo-engineering, agency, climate change, systemic change, energy
JEL: O10, O21, O33, O35, P18, P28, P41, Q40, Q50.

Correspondence
address:
Jarl
Kampen,
University
of
Antwerp,
Belgium.
jarl.kampen@uantwerpen.be. Laurenc L. De Vita, Independent Researcher, USA.
meditor@sierracountyprospect.com.

E-mail:
E-mail:

© 2021 WSB UNIVERSITY IN WROCŁAW

Jarl KAMPEN, Laurenc L. DE VITA
1. Introduction
De Tocqueville (see Zaleski 2008), Durkheim (2017, original text 1893), Weber
(see Baehr 2001), Marx, and many others contributed to a blurry but cohesive
description of what constitutes “social structure.” Social structure is a functional
consequence of the social system. Humans participate in acts perpetuated daily; the
acts have specific ritual locations, like banks, churches, courts, universities and so
on, each with its own area, specialty or authority but generally part of a parent
system. Max Weber talked about “steel hard cases” while others saw social structure
as both enabling and impeding (see e.g., Campbell 2009). Levi Strauss looked for
functional clues in the relationship between social objects, looking for symmetry,
with the implication that there are laws behind the structures we see (cellular
automata; e.g., Conway’s “Game of Life” which every move is determined by the
very simple program, but before long produces unpredictable structures; see
Goffman 1980). We take the approach that the global system arose with the advent
of culture, and describe it as a system which has arisen based on the simple
propensities of humankind. Culture is not spicy food, wooden shoes and colorful
hats: that is custom. Culture is the interface between humans and the environment.
Culture adapts to the environment; humans adapt to culture.
The “individual in society” is a recursive discussion of what Anthony Giddens
(1984) termed “structuration,” which is one way of framing the idea1 that humans
doing what they do creates the social world which enables and constrains humans
(see for example Weber as discussed in Baehr 2001). Gidden’s description of
“structuration” seeks a systemic view, what some call a “holistic view,” where the
entire system is considered; as a result, structuration, seeks to consider the entire
relationship between humans and the system, more specifically, social structure,
which is the functional manifestation of the system. Our discussion makes the
assumption that humans are subsystems, and their continuation is a product of the
system. In this paper, we refer to “agency” as the choices the individual has in the

1

Giddens was struggling to synthesize the different macro and micro approaches, hoping to
find an escape from the discussion of which was dominant, the system or human will. In our
discussion, there is no need for that effort.
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context of the social system, which is a common discussion in the social sciences.
Agency is the power to give intended shape, not just changed shape.
The shaping of the relationship between the individual and the social structure
has been intensely discussed by sociology. This discussion will regard primarily that
process, not of “structuration.” The idea of “free will” is not identical to agency in
some discussions, but here, since virtually all of a human’s life is contexed in the
social world around them, such that a singular “human” actually populates their
inner world (inhabiting it with people, spirits, and gods), all human activity is social
and therefore, “agency.” It is a keystone of the Post Enlightenment era, and a part of
the dogma of secular humanism that humans have will, or agency, and that they can
discover how to manipulate the world through cognitive thought and scientific
method (see e.g., Pinker 2018). Evidence of agency in history is as obvious and all
pervasive to that perspective as the hand of God was in Europe until a few centuries
ago. It can make an objective discussion difficult.
In discussing human actions objectively, it is helpful to consider the natural
constraints of human choice. For humans to continue as a species, they have innate
propensities. It is not necessary that all humans exhibit all propensities in obvious
ways, it is only necessary that a sufficient percentage of the population does, and
that nearly all functional people exhibit some aspects of the propensities. Humans
exhibit these propensities: to live, to have consanguineous and fictive kin live, and
to that end, to have status, which is authority and legitimacy to access group surplus.
In support of that, humans seek affiliation, they tend to travel or wander as most
foragers do, and to set up relationships in scattered places, which are networks.
These propensities lead to behaviors which are necessary for, and a feature of, the
system.
In a kind of “mental experiment” we can deconstruct agency in a human. First,
we strip away all the features about the human that they cannot change, or if they
attempt to change them, will require considerable effort which will exceed the
benefit, can’t be sustained and so will extinguish. These include date and location of
birth; sexual characteristics at birth; parents; and the custom into which they are
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born2. In general, most humans function in a tightly inhabited social sphere. This
implies that they have many roles in different social situations, and that those roles
carry responsibilities which entitle the person legitimate authority to engage in
actions in the social world. The process by which a new human learns to navigate
the spoken and mostly unspoken rules of society is “socialization.” As noted, being
social is a propensity for humans, a literal necessity for survival.
The rules of each role are often expressed in manifest and occult ways, meaning
that each role has rules which are obvious and often expressed, but that in nonobvious ways, the role provides unacknowledged benefits. An easy example might
be that we are all members on the team but the boss still gets his own bathroom and
drives a company car. Those roles, individually in context and in aggregate in the
lived world, constrain the choices of the individual. To violate them is to lose status,
i.e. to have access to the collective surplus damaged. So, from the perspective of
micro levels of analysis like dramaturgy (Goffman 1980) and Symbolic Interaction
Theory (Stryker 2008), breaking the rules of the role means guilt, which is the fear
of discovery, and shame, which is the pain of discovery.
This system of access to the surplus of society, through ritual interaction with
other humans creates social structures, and most importantly, it creates hierarchy, it
creates an elite. Indeed, the propensities of humans mean they always employ
“differential association,” meaning altruism, which is benefit sacrificed to a fictive
or actual relative, or to others from which one might gain social status or favors
from an imagined deity. Differential association also implies discrimination, in small
ways where a person or class of persons is simply marginalized and not included and
large ways including genocide. All of these things regard the distribution of system
resources among people. In short, it is access to resources, specifically surplus. and
future surplus (debt), and to other humans (networks), which explain most of human
behavior, and whittle away at the territory one might imagine for “agency” to be
expressed in. Closer examination might reveal that most “free will” is actually a
variation on a theme expressed often within very narrow criteria (“I dyed my hair
bright red as a symbol of my individuality and free will”).
2

In this discussion, “culture” is the interface between humans and the environment; culture
is “the system”. The variations in which culture appears locally is “custom”.
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The discussion regarding human agency and the contrast of action over social
context as primary is usually described, as, for example, cultural niche theory versus
cognitive niche theories of the growth of culture (Morgan 2016). In the early part of
the last century, the discussion was framed “existentialist vs structuralist” (Brown
1978). Sometimes the discussion is referred to as “dual inheritance,” acknowledging
a synthesis and leaving only the percentages and purview of each to be negotiated.
However, there is very little real evidence that human agency does more than power
each individual through the networks of the system. Human agency is limited to the
enacting of those propensities listed above, and it is created by the context of the
system and the social structures which arise from the flow of human energy. It really
doesn’t matter what humans do, just that they do something; the system will,
functioning within the rules of its state, form itself. We propose that the global
system is describable according to the very simple rules that govern all dynamic
systems.

2. A dialogue on human agency
A great tradition in communicating academic ideas is the dialogue (e.g., Morrell
2004), whose application goes back to Plato but was also used by Paul Feyerabend
(1979) and has more recently been propagated as an instructive method (Skordoulis,
Dawson 2007). Imagine the below conversation to have been recorded in a hotel
lobby right after an international conference on Sustainable Development in the
COVID-19 era. Joined together are two PhD students (Sophie and Lee), a professor
of Philosophy, and a lecturer in Environmental Science joined together while
waiting for airport transportation. We pick up on this exchange after they shared the
usual courtesies.
Sophie
I’m considering to write a paper on the issue as to whether a more
sustainable society requires a change of purpose or a change of system.
Would anyone of you be interested in participating?
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Professor Sophie, this would be a very significant paper, and perhaps we should at
least work towards it even if it is never published. Oh, I have to take this
phone call…
Lecturer Sure… but maybe first define the concepts “sustainable society,”
“purpose,” and “system.” Otherwise, the discussion quickly becomes
tautological, as we can view society as a system and its purpose to be
sustainable.
Sophie
Uhm… okay… First of all, a society is just a large collection of people
living together in a given territory, like a region or a land. I suppose the
Sumerians are the first known society by this definition. I mean by
system, the politico-economical system, for example, communism,
capitalism, fascism, neoliberalism, and so on. I consider a society to be
sustainable if it lives in equilibrium with the environment. The purpose…
seems more difficult to define, but it could mean materialism as opposed
to, ehm… more spiritual inspired ways of living…
Lecturer Happiness? Pleasure? Well-being? The greater good? Surely you have
heard of Jeremy Bentham’s utilitarianism (Collard 2006)?
Sophie
I don’t know… these things become really ugly as soon as they are
claimed by some philosopher… Like Emmanuel Kant’s categorical
imperatives. They work in one dimensional worlds where all people have
equal resources and equal opportunities, but people never have. The loss
of 100 euro means a lot to a streetsweeper but it means nothing to a
millionaire, and therefore stealing 100 euro from a streetsweeper is not
the same thing as stealing 100 euro from a millionaire. The same
problem applies to the maxim to always choose the action that produces
the greatest amount of happiness to greatest number of people, which
probably means that we have to maintain the present materialistic system
that leads to resources depletion and for sure is not sustainable...
Lecturer It seems you already have part of the answer: it’s the purpose that needs
change first and for all.
Lee
Only if you assume that materialism cannot be sustainable.
Sophie
What do you mean?
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Lee

Let’s take a step back, and consider the merit of materialism. If you look
at the rate that iPhones, McDonalds, cars and jeans have gained
popularity all over the world regardless of the adapting societies being
communistic, capitalistic, theocratic, or whatever. If there is a maxim
about happiness, it must phrased as “the good life is the ‘goods’ life.”
Theodor Adorno (2002, original text 1947 with Horkheimer) may be
skeptical about the “cultural industry,” but the fact is that its fruits are
popular irrespective of human culture. If there’s any shared value among
nations, it’s the universal desire for material. This will not go away just
because it’s inconvenient from the standpoint of the environment.
Sophie
But materialism doesn’t make people happy… Many studies (Pandelaere
2016; Hudders, Pandelaere 2012; Swinyard et al. 2000) have shown that!
Lee
What makes you think that people want to be happy? People like
Bentham, Mill and Kant can claim that people pursue happiness, but
where’s the proof? And also, as we’re discussing definitions here, how do
you define and measure happiness?
Lecturer You’re just being skeptical…
Lee
I want to expose the hidden assumptions that go in a debate like this.
Suppose for a minute, that you accept my skepsis of the idea that people
pursue “happiness” and replace the term by “survival.” So we would
assume that the purpose of a society and the system it adopts is survival
of the people. What historical evidence can be given in support of this
idea?
Lecturer Why, the very reason that we are discussing this topic is because all of us
agree that the present system is not sustainable and that something needs
to be changed if mankind is to survive.
Lee
Exactly! You’re proving my point. Mankind doesn’t select a system with
the purpose of survival. And it doesn’t select a system with the purpose
of happiness. It selects a system that brings them maximal material.
Survival and happiness are, if anything, unintended side effects.
Sophie
When I listen to you I wonder if society selects a system at all.
Professor Wow that escalated quickly! Have you hit rock bottom already?
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Lecturer

So far, we found that the unalterable purpose of society is materialism,
and that all societies will adapt a system that maximizes material gain. If
we apply this to Sophie’s original paper proposal on whether a more
sustainable society requires a change of purpose or a change of system,
we conclude that neither the system nor the purpose can be changed and
that the paper is dead in the water already.
Professor Fine! Excellent! That leaves only one issue open for discussion, which is,
can a society change its system or purpose? Or, in academic terms, does a
society possess agency?
Lee
Let’s take that one down fast. Society doesn’t have a will or a centralized
intelligence that can make it act. It just does what it does. If it survives,
than that’s what it did, and if it perishes, it’s just another historical
outcome. So I say, society has no agency.
Sophie
You’re focussing on a thingism. Yes, society as a collection of
individuals has no will of itself. But its members do, and their concerted
agency can be referred to as the agency of a society.
Lee
Uh-oh. Here comes the nature-nurture debate (Rutter 2002). Not again,
please…
Professor Agreed, because it won’t help to position ourselves with respect to free
will and agency. If you believe that everything is determined by nature,
so that a criminal is criminal by descent and a millionaire is a millionaire
by descent, it implies that there is no free will which means there is no
human agency. If on the other hand, the human fate is determined by
nurture, then agency of the parents, caretakers and other actors play a
role in shaping an individual. Paradoxically, neither nature nor nurture
allow for such a thing as free will, or agency, of the individual! In the
words of d’Holbach (see Van Strien 2014), “everything that happens is
connected through a chain of causation.” And if there is no agency of the
individual, there cannot be such a thing as agency of a society.
Lecturer We also assume that nature excludes human nature, both individually and
collectively as in “culture.” I for one, agree with Bruno Latour (2017)
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that such a divide between humanity and nature is wrong and
counterproductive. It is a single system. We might as well call it Gaia.
Sophie
We’re not going to find much support for the idea that humans serve the
same purpose, if any, as all other forms of life on this Planet. But I don’t
see, Lee, how I am supposed to have brought up the nature-nurture
debate. Please explain.
Lee
Maybe I made a bit of a leap. The shortcut in my brain ran from
individual agency as influenced by culture, which is nurture, to the
culture itself which is much the product of its environment, which is
nature. This nature-nurture debate is intellectually lame as the professor
just showed.
Lecturer And so we had better define agency. I’m sorry that I always insist on
clear definitions, but if we don’t we can only digress. So the first
question is, are we okay to equate human agency with free will? And that
when we speak of free will, it must involve choice? And that things that
involve choice must speak of different options?
Sophie
It would be a torture if you had free will but no choice among options.
For sure. But there’s much to be said that free will doesn’t exist. The
laws of nature don’t allow for indeterminism.
Professor The theories of physics certainly don’t allow for indeterminism outside
aleatory uncertainty (Der Kiureghian, Ditlevsen 2009). Naïve realism
believes that these theories are true and while slamming a fist on the
table forcefully dismisses any possibility of free will, but then retains a
dead silence when it comes to explain and predict human behavior. So I
propose we brush naïve realism aside and not confuse theory with reality
(Kampen 2020). After so many scientific revolutions scientists should
know better. A good theory is able to predict observable outcomes, but
the truth is only in what is observed and not in the theory. To be sure, I
don’t rule out the theoretical possibility that with sufficient amounts of
data, the behavior of any individual can be predicted. But so long as we
neither have these data nor the means to process them, the claim that free
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will cannot exist because everything is determined is of the same class as
the claim that God created the universe. Poetic, convincing, and useless.
Lee
Hear hear.
Sophie
I understand that the laws of nature don’t allow for indeterminism, and
that therefore, there’s no such thing as free will or agency. But I find
myself unable to act on that belief.
Lecturer Laughing out loud.
Professor Sophie, if I would slap you in the face right here and now, or if I would
drag you upstairs and force myself upon you, would you accept my not
having a free will as an excuse?
Sophie
Certainly not!
Professor Of course you wouldn’t. This is why Derk Pereboom (2014), Alfred
Mele (2017) and others make a connection between the free will debate
and moral responsibility. Most people in everyday life, including
hardcore naïve realists like Sabine Hossenfelder still support human
notions of punishment and reward, and of moral responsibility for the
actions of a person. The punishment for a crime, so they say, is not
because the criminal performed it out of free will but because the
criminal is the embodiment or physical location of a problem. B.F.
Skinner’s behaviorism may be of use here. Skinner (1974) explicitly
states that a person’s behavior is controlled by his genetic and
environmental histories, and that the purpose of the behavior of any
organism is to exercise control over their environment. The response of
an organism to being controlled is countercontrol, and, he continues,
countercontrol is the only reason why one person treats another person
well.
Sophie
I can see why he never became popular.
Lee
Skinner is not popular in circles interested in word-knitting because he
always insisted on observational evidence to support scientific theories.
If your interest is in constructing and supporting ideologies like
neoliberalism, communism or critical race theory, to name just a few,
observational evidence can only stand in your way.
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Lecturer

Skinners ideas are revived by Patricia Churchland (2006), when she says
that the question of free will gets us into linguistic problems and instead
we should focus on self-control. She carries on to explain that all
mammals have degrees of self-control and that drugs like nicotine,
alcohol and cocaine have very specific ways in how they affect selfcontrol.
Lee
How is this line of thought going to get as near to an answer to the
original question: can a society change its system or purpose? If all here
agree with Skinner and the likes, we can only arrive at the conclusion
that since there is no human agency, there can be no agency of society
and therefore, the only thing we can do is sit back and watch how the
history of mankind will unfold.
Professor And you don’t like that answer?
Lee
Not really, no.
Professor Join the club. And it’s a big club you joined, with almost all impressive
names of history, from Alexander the Great all the way to Robespierre,
Lenin and Bush. The action that was under their control was the use of
other human beings as instruments for looting, killing and destruction.
Now ask yourself the question, what did these so-called great men really
achieve? Did mankind survive because, or despite of their actions?
Lecturer You’re referring to John Gray (2007) and his treatment of millennialism,
the Western-bred belief that humanity can be changed and that this
change can be accomplished by violence. He shows that these big
movements never acquire the desired results and attributes that failure to
the fact their ideas of reality and human nature are wrong. Speaking of
Robespierre, Alain Finkielkraut (1987) explains the fatal error of the
French revolutionaries. They wanted to establish a society based on
reason while forgetting that reason is the product of society. The result
was the contra-revolution and the reign of Napoleon. A cybernetician
would claim that the purpose of a system is what it does (Beer 2002).
Most people would on contemplation of historical outcomes conclude
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that what the system did was certainly not what was intended! If we
misunderstand agency, then likely we misunderstand history as well.
Professor Karl Popper can also be cited, when he wrote that Karl Marx and he
agree that Utopian plans will never be realized in the way they were
conceived, because hardly any social action ever produces precisely the
result expected (Popper 1945).
Sophie
Could it be that humans are bad at predicting countercontrol?
Lee
People are bad in prediction. But they are very good in explaining and
giving names. They call it unintended effects.
Sophie
So socio-engineering projects are problematic. What about geoengineering?
Lecturer Yes. Let’s discuss projects such as the Stratospheric Controlled
Perturbation Experiment (Golja et al. 2021). Do you think that scientists,
with their proven inability to predict the outcome of interventions, can
predict what happens if we block sunrays from reaching the Earth’s
surface?
Lee
SCoPEx is small potato. We need to think of the consequences of large
scale projects. Like Mao, when he eradicated sparrows on farmland
because he thought they were stealing the harvest: only to learn that the
birds kept the land free from insects after introducing famine in his
country (Shapiro 2001). Or like the Soviet engineers relocating water
flows for agricultural projects in Central Asia that turned the Aral Sea
into a desert (Micklin 2007). Can the geoengineers realistically work out
the probability of a Black Swan where the consequences of banning
sunlight during a joint event of low Sun activity and high volcanic
activity are computed? What about the consequences of depleting algae
in the oceans from sunlight?
Sophie
Is working out counterfactuals even part of our academic education?
Professor I see only one possible solution for mankind, which is to do less. Less
holidays, less consumption, less trade, less population, less flying, …
Man
Sorry, but may I interrupt?
Professor By all means, good man. What do you wish to contribute?
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Man

Uh… nothing really. I’m your taxi driver. Y’all can go to the airport now
for your flights home. Follow me please.
End of the conversation.

3. Systemic collapse and the last man
Humans are the apex species whose massive cerebral cortex make them a
creature of reason. Once they overcame ignorance and superstition they have
mastered the world. Using science, that is, logic and the power of critical thought,
they overcame any obstacle: see their roads, their dams, their Large Hadron Collider,
the tons of space trash orbiting the Earth. The leaders of mankind are heroes,
bending fate to their will and leading humankind forward. The greatest of men make
history. Eight billion exemplars of the human species prove their triumph over the
mindless and unpredictable forces of nature; science has brought them out of the
cave. Every head is bent to the smartphone, unifying a humankind embracing this
story of human heroism that was handed down from the Enlightenment through
secular humanism, and is encoded in modern social structures: law, medicine,
politics, government, the structure of our entertainment, deviance, and sin. We see
the power of the Enlightenment also in our personal lives: “make your own luck,”
“be all you can be.” The power of agency, of the ability to purposefully manipulate
society and the natural world, mesmerizes us, completely permeates our vision.
The stark and obvious reality is that each human has only very few degrees of
freedom. People want to live, have consanguineous and fictive kin alive, and to this
end employ culture to access a share of the material social surplus. No human can
survive without a complex net of culture. Even the simplest human groups in the last
70,000 years (or before; see Diez-Martín et al. 2016) had a tool kit of culture which
included not only dozens or hundreds of different tools, but also a rich and
replenishing oral storehouse of cultural knowledge, which helped them find social
cohesiveness, regulate resources like mates and food and raw materials, and
approach ecological challenges with a rationale, and a plan, or “agency” to give it a
subjective name (Bar-Yosef 2002).
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Culture shapes us both physically and cognitively. From the pebble to the smart
phone, culture improves our likelihood of survival, and so those in our network. The
energy organized by humans surviving drives the self-organizing system, recreating
itself anew with each human action. Every “action we take” to preserve ourselves
preserves the system and at the same time, every act within the system has
inevitable, unintended and unforeseeable consequences. This is not a popular insight
and scholars like Stephen Jay Gould (1994) have struggled hard to get this point
across:
Homo Sapiens did not appear on earth, just a geologic second ago, because
evolutionary theory predicts such an outcome based on themes of progress
and increasing neural complexity. Humans arose, rather, as a fortuitous and
contingent outcome of thousands of linked events, any one of which could
have occurred differently and sent history on a different pathway that would
not have led to consciousness.
Just like nature cannot design evolution to arrive at consciousness, humans
cannot replace or modify culture with a product of human cognition. Because the
system is ultimate context, it constitutes the micro and macro lived in world, our
efforts are necessarily driven and subsumed, and as a result, we can never change
the system as we wish. Culture truly is unpredictable and mindless from our
perspective: it might as well be the mind of God. What science does know is that
culture has grown exponentially, probably even faster than human population. The
system kicked into overdrive with the end of the glacial maximum. Just as fire was
necessary to sustain life for a small hunter-gatherer society, the computer, the fire of
electricity, is necessary to sustain our billions. Culture is a near equilibrium
dissipative system, which means it dances on a flow of energy from humans acting
in their few degrees of freedom3 (Pennestri et al. 2005); if they fail, they die. It
converts the natural world into humans, and it continues because it does so.
However, if people die, culture dies, because its energy decreases and its efficiency
declines as networks disappear (Tiezzi et al. 2008).
3

By “degrees of freedom” we use its common meaning as the number of independent
choices, or variables, available. In the complex human life we can see that each choice
precludes others, and if choices are made too far outside normal human parameters,
extinction might follow.
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The sun is the ultimate master of the system. It powers the weather and grows
the crops and for the last 12,000 years humans and the system have bloomed under
it. The system has always had to conform itself to the weather. Now, the weather is
about to get nasty. Humans have filled the seas with carbon and plastic, salted the
land and fouled fresh water, pulled fossil sunshine from the ground and used it to
drive carbon in the air. The need for abandoning use of fossil fuels is pressing but
there is no alternative (Kampen 2017). Non-fossil fuel sources produce far less
usable energy than fossil fuels (York 2012). It is very complicated to switch to a
variety of non-fossil fuel sources, particularly when they all require fossil fuels to
produce (Gross 2020). Going to alternative energy does not end the problem of too
many people using too many resources (Arutyunov, Lisichkin 2017). And even if
humans could replace fossil fuels for energy, they still need them for lightweight
materials and road surfaces, the lack of which will further increase the energy
burden. Add, or subtract perhaps, the energy requirements of increasing climate
change, food shortages, and resulting political and social unrest that are both cause
and symptom of the system losing complexity (see e.g., Jun, Sethi 2021). There is
no possible systemic response to the loss of so much energy. Our numbers are too
many for the available culture to sustain. We might as well pray.

Afterword
One of the authors of this essay had the privilege of taking a seat just behind the
professor and the lecturer on the return flight to Brussels. We do not want to deny
the reader the essence of the conversation he could not help to overhear below.
Lecturer
So, would you say that all hope for a sustainable society is lost?
Professor Why do you think so? Haven’t you noticed that our dear students were
fully stuck in the paradigm of historical determinism?
Lecturer
Well… surely there are no good scientific arguments against that
perspective. Main critique of historical determinism emphasizes the
essential inexplicability and unpredictability of historical events (Nagel
1960). But failing to identify the cause of a cause is not a reason to
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Professor

Lecturer
Professor
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disqualify the identified cause as a cause. Moreover, determinism
doesn’t mean predictability. In quantum physics, epistemological and
aleatory uncertainty are in many cases irreducible but that is no reason
to dismiss of determinism. And even when certain accounts of history
depend on perspective, the position that everything depends on one’s
perspective cannot be maintained. I mean, you and I can have radically
different views on why people can fly, but we both go down with this
plane when it crashes.
You misunderstand me. Recall that Robert Jones Shafer (1969), who is
after all still an authority in historic method, recognizes three possible
approaches for viewing history, which we can call progressive, cyclical,
and regressive. We have only scratched the surface of the regressive
method advocated by Plato and the Bible, namely that society, or
should I say “culture,” is ever deteriorating. We can pick up the pieces,
you and I, and write an essay on how culture is progressing to an ever
better situation. Is there not a significant decrease of the number of
people who have to live on a dollar a day? Is our state of technology
not marvelous? Have we not defeated the corona virus by inventing a
vaccine in less than a year? Are we not able to fly a drone on Mars?
Yes we can. At the very least an optimistic view will have a higher
probability of actually getting published…
You can be sure. Also, we must deviate from an approach rooted in
Organicism which necessarily assumes a final stage like “the end of
man” or similar. By far, the most popular root metaphor (see Pepper
1942) is Mechanicism, which defines the most important category as
“Location.” Seeing is believing, or as Pepper said, “whatever can be
located is real, and it is real by virtue of its location.” Even time can be
understood in terms of the location of the hands of a clock, grains of
sand in an hourglass, or position of illuminated LEDs. The problem of
agency is invisible in this metaphor because causality is cemented in its
definition.

THE END OF AGENCY AND THE LAST MAN
Lecturer

Woohoo, Pepper’s world hypotheses. Now there’s a work that we
certainly cannot cite. Imagine, not even Lakoff and Johnson (1980)
who “discovered” the metaphors we live by in the early 1980s cited any
predecessors like Stephen Pepper or Richard Brown (1977). Such a
shame, but if a single book contains a complete survey of metaphysics
you’re just making too many scholars jobless… Nonetheless, I agree
that Mechanism has never ceased to be popular. I recently came across
an interesting application in engineering where it is called the STA
(Space, Time and Attitude) analytic model (Kaal 2017). It invokes the
root metaphor of Mechanicism by assuming that space, time and
attitude are the foundation of intentionality.
Professor The applications are endless. Look at this copy of the Wired Magazine,
when it says “Who knows why people do what they do? The point is
that they do it and we can track and measure it with unprecedented
fidelity” (Anderson 2008). The article explains how Big Data are going
to make the social sciences obsolete. In our business, if you want to get
research funding you have to design projects that in the end have a
clear list of instructions to follow up in order to achieve goals. We call
them policy advice. Now, who are we to claim that politicians have no
agency? Listen, let’s file for a project where we study the possible
impact of Big Data and machine learning on the sustainability and
resilience of society…
Perhaps much to the regret of our readers, but the author ceased to follow up on the
conversation as it unfolded from this moment.
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1. Introduction
The British prime minister, Boris Johnson, said that capitalism and greed had
solved the UK COVID crisis (Guardian 2021), suggesting that it was the drive for
profit that had led to the successful development of COVID vaccines. There has
been much criticism of Johnson for this claim, which he immediately tried to retract,
with many pointing out that altruism and concern for humanity had a much greater
impact. Here, we consider the role of capitalism in the equally important issue of
Sustainable Development.
Sustainable Development was defined by the Bruntland Commission (in 1987)
as “development that meets the needs of the present without compromising the
ability of future generations to meet their own needs”. It seems self-evident that
simple capitalism will not, or can not, achieve this as there is no value placed on
finite resources or environmental damage. To put this into perspective for energy
consider the Reserves to Annual Production (R/AP) ratios reported by BP in their
annual review (2021); of 48.8 years for natural gas, 58.5 years for oil and 139 years
for coal. These fossil fuels (except for coal) can be expected to last for less than a
single human life span and although new reserves may yet be discovered, they are
likely to be in increasingly inaccessible locations. Not only will this make them
more expensive, but in areas such as the Arctic, which, ironically, is becoming less
inaccessible due to Global Warming induced melting of the ice cap, there are
already rival claims and potential conflict over ownership. The second issue that
arises from the exploitation of fossil fuels is the emission of carbon dioxide as a
combustion product. Burning a tonne of fossil fuel yields around 3.5 tonnes of
carbon dioxide. Thus, continuing to utilise fossil fuels will add to the 1.5 trillion
tonnes of anthropogenic carbon dioxide already in the atmosphere and provoke
further global warming. The price of fossil fuels is largely controlled by OPEC and
does not reflect the limited reserves, and the cost of environmental damage caused
by burning fossil fuels is not borne by the polluter but paid by everyone in terms of
poor air quality (and therefore health) and in terms of the impact of climate change.
Recent flooding events in Europe and heat waves in North America are attributed to
climate change, indeed the most recent IPCC report indicates that the 1.5°C tipping
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point will be reached within two decades (IPCC 2021). Despite decades of evidence
of the link between burning fossil fuels and climate change, little has been done to
attenuate the use of fossil fuels. This inaction can be blamed on politicians, vested
interests, and the demand for continuous financial growth. Fossil fuel rich countries
generally want to exploit their assets for financial benefits.
Mark Carney (2020), former governor of the Bank of England and now special
envoy for climate action and finance at the UN, laid out the economic imperatives
on Climate Change in his 2020 Reith Lectures. Among the many excellent points
that he made are: how much we value Amazon the company compared to how little
we value the Amazon rainforest, and how philosophers have, for centuries,
questioned the low value placed on water, but in relation to the present discussion:
the current global financial system, through investments in climate damaging
technologies as a whole, is funding a temperature increase heading to over 3°C.
Carney recommends a new financial requirement, which would help to bring the
Earth on target to net carbon zero in order to meet a 1.5°C temperature rise limit as
agreed at COP21 in Paris (2015). Carbon taxes, meant to encourage emitters to
attenuate their carbon emissions are hardly effective at the generally levied $3/tonne,
whereas Carney says that there are estimates that $75/tonne is needed by 2029.
Existing technologies, when applied at scale, can economically reduce about 60% of
emissions, keeping the Earth on track for net-zero, consistent with 1.5°C. However,
we do not yet have commercially available technology to cut any more than 25% of
anthropogenic greenhouse gas emissions. Thus, Carney argues for a new world
finance reporting mechanisms to push investors into a virtuous circle of supporting
net-zero projects.
The current provision of energy is heavily reliant on fossil fuels, but as these are
resource limited and contribute to global warming, they do not assure a sustainable
future. After briefly exploring the resource issue we go on to consider alternative
ways of evaluating energy schemes for their environmental impact. We therefore
examine energy resources such as fossil fuels and renewables as energy provision,
but also consider measures for conserving energy such as thermal insulation of a
building, and energy efficiency measures such as superior electric light bulbs. In all
cases, consumers will tend to be drawn to the lowest capital cost. We argue that that
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cost does not necessarily reflect the true environmental cost. This may be because
the market price only represents internal costs – and not the external impacts of
resource depletion and pollution. It may be because the energy, or energy
commodity is locally taxed or subsidised. However the cost is influenced, we argue
that all aspects of energy should be subjected to a preliminary evaluation to assess
their net energy contribution and environmental impact before a decision to proceed
with them.
All of our mineral resources are finite, but some are particularly limited, see
Figure 1 for a partial list, and have extremely low reserve/annual production
(R/AP) lifetimes. This requires urgent attention since much of humanity depends on
manufactured equipment for its very survival and without these resources, we could
not manufacture electrical goods, but much more importantly we could not generate
or transmit electricity, rendering heating/cooling of buildings impossible and storage
of food a challenge. In fact, all aspects of modern life would be a serious challenge.
The R/AP values are low against a human life span, let alone against the span of
human history or geological timescales. The move to electric vehicles is heralded as
a positive move in the strategy to avoid greenhouse gas emissions, but the
projections by Greim et al. (2020) are that we will exhaust the world Lithium
resource in just 20 years. That is unless the recycling rate reaches over 95%, in
which case Lithium reserves might last 100 years. Stretching the R/AP value by a
factor of five is a help, but ultimately not a long lasting or sustainable solution. We
already see countries chasing these rare resources, for example China has significant
and growing influence in Africa, and Greenland – see Marshall (2015) and Dams et
al. (2020). Current economic models are incapable of placing a value on such
resources: if we exhaust a resource, we clearly do not leave it for future generations.
Schumacher (1973) addressed these issues in his book “Small is beautiful”, in which
he demonstrated how quickly growth could deplete finite resources. In the
intervening years, very little has been done to limit growth: in fact, capitalist
societies depend on continuous growth. Keynesianism works by stimulating
consumer demand to promote economic growth, and as Monbiot (2016) concludes,
consumer demand and economic growth are the motors of environmental
destruction. Clearly with such small quantities of resources remaining, continuing to
extract them is unsustainable. New concepts of thinking of time in geological terms
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are being explored by a Finish company looking for mechanisms to store nuclear
waste for the order of 1 million years (Crease 2021). They have found that our
thinking is extremely limited: at least in terms of time. We find it difficult to
imagine what problems society might face in thousands of years, and indeed what
long-term solutions are needed. This is beyond any previous human construction.
Figure 1. R/AP values for selected materials

Approximate values from various sources, see Jowitt et al. (2020) and BP (2021) for crude oil, coal and
natural gas.

2. Climate change
In this paper, we address the equally urgent and vital issue of energy in relation
to climate change. The causes and effects of climate change are well reported (see
IPCC 2021). The need to convince Climate Deniers may have delayed the execution
of serious strategies to minimise carbon dioxide emissions. The Precautionary
principle (to take an action to meet a challenge even if that challenge has not been
proven to exist) should have been applied as soon as the enhanced greenhouse effect
was evident, just as in the 17th century, Blaise Pascal (C17) so wisely offered a
pragmatic reason for believing in God: even under the assumption
that God’s existence is unlikely, the potential benefits of believing are so vast as to
make betting on theism rational. So, we should have immediately restricted the
burning of fossil fuels and should have done this by any means possible. Of course,
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countries and companies selling/exporting fossil fuels would object to any reduction
in their income: users of fossil fuels would claim that it is uneconomic to use
alternatives such as wind or solar power, and nations would argue that executing a
unilateral action would put them at a disadvantage, whereas unanimous agreement
between interested stakeholders to act cooperatively and for the common good was
highly unlikely.
On a technical note, greenhouse gasses (GHG) such as carbon dioxide, methane,
CFCs, etc. take years or decades to rise in the atmosphere and become effective, and
when they do, they reside in the upper atmosphere for years, hundreds of years or
even thousands of years (see EPA 2021). This means that we have yet to see the full
impact of greenhouse gas emissions from the past decades: there is nothing that we
can do about GHGs already released, other than to wait for them to act to enhance
the greenhouse effect. Thus, the need to take urgent action to reduce emissions.
Stern (2006) in his report commissioned by the UK Government, advocated
spending money as soon as possible to ameliorate climate change rather than wait to
make sure that Climate Change is a reality: such a delay would invoke a much
greater economic cost. In his book, Why are we waiting? (Stern 2015) he returns to
this question.

3. Energy returned on energy invested
The main source of energy for economic growth to date has been our reliance on
finite fossil fuel reserves. Indeed, times of recession have usually been preceded by
constricted economic access to these reserves. Economists have traditionally
deployed net energy analysis tools to identify long-term trends between energy and
economic growth. A key analysis tool that is greatly favoured is energy return on
energy invested, commonly shortened to energy return on investment (EROI). It
offers a means of measuring the energy surplus of various fuels by calculating the
difference between the energy delivered to society and the energy invested in the
capture and delivery of that energy. In simple terms, the units of energy delivered,
divided by the units of energy required to deliver that energy.
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The term was first coined by Hall et al. (1979) in their analysis of fossil fuel
production in the US, where it emerged as a method of identifying how easily fossil
fuels could be extracted, whether for a single well, an oil field, nationally or
regionally. During the start of the oil rush, in the early 1900s, extraction sites were
particularly easy to exploit, with EROIs of ~1,000:1, i.e., it required the energetic
equivalent of just one barrel of oil to produce 1,000 barrels of oil. Today, applying a
similar EROI methodology to oil yields leads to values of around 30:1 – depending
upon the method of extraction (Brockway et al. 2019).
Different boundaries can be used to define the EROI for a particular energy
source, resulting in decreasing EROI values as the definition is broadened to become
more inclusive of an energy sources’ societal and environmental impact. Murphy et
al. (2011) provides methodological approaches for calculating various EROI
definitions and these are summarised, here:
Standard Energy Return on Investment (EROIST) is applied at the point of
extraction and is the energy used during extraction (termed ‘direct energy’) plus the
energy used offsite to produce the equipment used on-site (termed ‘indirect energy’).
In efforts to make this metric more applicable to non-fossil fuel sources, it is
sometimes now referred to as EROI at the primary stage (EROIPRIM).
Point of Use Energy Return on Investment (EROIPOU) is more comprehensive
and includes energy used for refining and transportation. In other words, the energy
consumed in producing the ‘useful’ form of the energy source (i.e., the fuel) and
moving it to its final point-of-use. This is sometimes now referred to as EROI at the
final stage (EROIFIN).
Extended Energy Return on Investment (EROIEXT) provides a more
comprehensive definition and considers not only the energy used in moving the
energy source to its final point-of-use, but also the energy consumed in producing
the infrastructure throughout the supply chain.
As boundary extents are expanded in attempts to capture wider societal and
environmental impacts, definitions become blurred and comparisons between fossil
fuel sources and renewable energy technologies more contentious. See, for example,
Ferroni et al. (2016), who calculated an EROI for solar PV (roof-mounted and freefield placement) in Switzerland of 0.82 ±15%, essentially demoting solar PV at
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higher latitudes to the status ‘energy sink’. In a rebuttal of this work, Raugai et al.
(2017) calculate values of 9-10. Further rebuttals ensued, which mainly highlight the
problems of fair boundary placement when using EROIEXT.
When comparing renewables and fossil fuels, a whole host of issues can lead to
skewed assessments, like those around high up-front costs for renewable projects,
and balancing costs for intermittent renewables. Whilst fossil fuels often have higher
EROI values at extraction (EROIST), this does not allow fair comparison with
renewables given the energy output of EROIST is a fuel (which is beset with Carnot
efficiency losses when used for electricity generation or transportation) whereas the
electrical output for renewables is a form with less subsequent losses.
Figure 2. Comparison of EROIPOU ratio estimates for different energy sources
including power plant / transformational conversion efficiencies

Source: Brockway et al. (2019); Tariq (2019).

Brockway et al. (2019) calls for the widespread adoption of EROIPOU and
concludes that EROI for many renewables-based technologies may actually now be
higher than values for fossil fuel when measured at the same final energy stage, i.e.,
electricity generation, when ensuing energy conversion losses are similar whatever
the source. Their work collates values from previous EROI studies that have adopted
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the same methodological approach for EROIPOU. These values have been used as the
basis for
Figure 2, which has been supplemented with more recent studies from Tariq
(2019) for solar PV, and earlier work for additional technologies by Hall et al.
(2014).
When comparing the EROIs of fossil fuel and renewables, one clear long-term
observation is that EROI values for fossil fuels (and hydroelectric power) are on a
steady and irrecoverable decline due to finite and evermore inaccessible resources,
whilst those for renewables are steadily rising. The oil and gas industry can be said
to have been built on the backs of the early EROIs of 1,000:1, when oil was
essentially available ‘on tap’, whilst the renewable energy sector (wind and solar)
has faced the far greater challenge of beginning at low levels of EROI (in early
stages of development this was sometimes less than one) and improving their EROI.
This took place whilst receiving relatively little support and whilst experiencing a
significant subsidy imbalance. Olson and Lenzmann (2016) estimates annual global
fossil fuel subsidies of between US$ 750 billion and US$ 1,800 billion, compared
with US$ 120 billion for renewables. They highlight that this omits environmental
and health external costs of fossil fuel use, which they calculate as adding a further
US$ 4,800 billion. This is explored in more detail in later sections.

4. Taxes, Subsidies and incentives
Most countries have fiscal policies on energy. They may tax energy to gain
revenue, perhaps implement a differential tax to steer energy users in a particular
direction, or they may offer tax incentives, grants or subsidies to promote
technology, or to support social actions. For example, we have calculated that the
financial payback time on externally insulating (cladding) a house in the UK may be
unacceptably long at 70 years. If the government offers a grant which reduces the
payback time to five years, the owner will probably be inclined to commission the
cladding. But is this the right thing to do for society? A more significant metric is to
calculate the energy balance; that is, how much embodied energy is in the cladding
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(manufacture and installation) compared to the energy saved by the additional
insulation due to the cladding?
The UK cladding programme is usually to add 100 mm of polyurethane to the
external faces of a building.
Table 1 is based on assumptions in order to illustrate the importance of
calculating embodied energy. Here we compare polyurethane cladding with glass
quilt cladding for 1 m2 of external wall and calculate the energy saved over one year.
The U-value is improved in each case, but the embodied energy in polyurethane is
much greater than in glass quilt. However, polyurethane is a superior insulator. To
compensate for this, we would need 200 mm thickness of glass quilt to equate to 100
mm of polyurethane. Using these parameters in the first and third columns of Table
1 we can see that the ratio of embodied energy to annual energy saved leads to
energy payback periods of 51 years and 11 years respectively. The middle column
represents the values for 100 mm of glass quilt and here, although the annual energy
saving is less, the energy payback period is only 7 years. Please note that these
calculations are sensitive to the assumptions made, and so are only to illustrate the
point that energy payback is a valuable decision-making tool. Fiscal interventions
may be socially and politically essential or expedient, but energy accounting better
represents the impact of our actions on the planet. Grants are often available for the
installation of building insulation which may make the cost attractive to the building
owner, but on the basis of energy payback polyurethane would be an unwise choice.
Table 1. Energy payback comparison of polyurethane versus glass quilt
Material

Polyurethane

Glass quilt

Glass quilt

Thickness
Embodied energy (MJ/kg)
Density (kg/m3)
Previous U-value (W/m2K)
New U value (W/m2K)
Annual energy saved MJ*

100 mm
101.5
30
1.25
0.15
6

100 mm
28
12
1.25
0.3
5

200 mm
28
12
1.25
0.15
6

Embodied energy (MJ)
Energy payback (years)

305
51

34
7

67
11

*

Assuming an average temperature gradient of 12K (12°C) for 10h/day for 5 coldest
months.
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5. Externalities
5.1 The economics of energy
The world trade in energy operates in conventional economics. Oil and gas
companies have world-wide exposure and influence. Coal, being a much greater
greenhouse gas emitter (per unit of energy) is not preferred for electrical generation,
but nonetheless represents an important source of energy or an export commodity
for several countries. Once exploited in a country, the energy is subject to national
taxes, and these may distort the normal economics, for example by taxing diesel
more highly than petrol to discourage diesel consumption. On simple economic cost
we have experienced reticence in the use of renewable energy. This simple
economic cost is the internal cost and does not account for consumption of a finite
resource or for any damage to humans or ecosystems during exploitation (from
mining, refining to combustion) of the resource. These externalities should be added
to the internal costs to give the total cost. Assessing the external costs of say, gas or
wind, is difficult, and the EU established ExternE, a research programme to consider
external costs (ExternE 2006). Although the programme was curtailed in 2006 with
an update in 2012, the value of external costs of electrical generation deduced by the
programme are a valuable guide.
Figure 3 shows the external costs of electrical generation using data adapted
from ExternE (2006). Note that for the purposes of this paper we have taken the
midpoint values from ExternE. These are in close agreement with the data for coal
(14 euro ¢/kWh), oil (17 euro ¢/kWh) and natural gas (4 euro ¢/kWh) reported by
the World Nuclear Association (2017), which distinguishes between external costs
per se and those attributed to Global Warming, and noted that damage from fossil
fuels can be 10% to 350% of production cost (The World Nuclear Association
2017). Simply put: applying external costs could change a decision to choose fossil
fuel over renewables if the external costs increase the total cost of fossil fuels
beyond that of renewables. In fact, renewable costs have dropped quickly in recent
years and in many cases are already competitive on internal cost comparison (Lazard
2020). However, we will explore external costs here as they better represent true
costs.
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Figure 3. External costs of electricity generation

Source: ExternE (2006).
5.2 Application of external costs
In considering external costs the following headings apply:
Depletion of non-renewable resources: According to Hotelling’s theory
(Corporate Finance Institute 2021) the depletion of exhaustible resources is
considered in the prices of the resources, thus costs of depletion are internal.
Hotelling’s theory proposes that the only time when holders of non-renewable
resources should produce their commodities is when the revenue generated from
them can exceed that from other financial instruments, such as investing income
from the sale would exceed the future value of the asset.
Environmental impacts: Impacts that are caused by releasing either substances
(e.g., fine particles) or energy (noise, radiation, heat) into the environmental media:
air, soil and water. The methodology used here is the impact pathway approach.
Global warming impacts: For global warming, two approaches are followed.
First, the quantifiable damage is estimated. However, due to large uncertainties and
possible gaps, an avoidance cost approach is used as the recommended
methodology.
Accidents: Accidents are rare unwanted events in contrast to normal operation.
A distinction can be made between impacts to the public and occupational accident
risks. Public risks can in principle be assessed by describing the possible accidents,
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calculating the damage and by multiplying the damage with the probability of the
accidents.
Energy security: If unforeseen changes in availability and prices of energy
carriers occur, this has impacts, for instance on economic growth.
In modelling the transition from fossil fuel driven electrical generation in
Indonesia to fully renewable generation by 2050, Duckers and Hasanah (2020)
highlighted the cost benefit. See
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Figure 4, for an illustration of a replacement of fossil fuel plant by wind and
solar PV technologies over a 30-year period. That is, by replacing each fossil fuel
plant as it is retired Indonesia can reach zero greenhouse gas emissions from its
electricity generation sector by 2050. The progress to near zero emissions is shown
in Source: authors’ own research

Figure 5.
Source: authors’ own research
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Figure 6 indicates that the unit cost of electricity (internal cost) when executing
this transition will actually fall – this is due to the falling cost of renewables when
considered in free market terms (Lazard 2018).
If we add external costs to the respective energy generating plants then the unit
cost (external + internal cost) is higher as shown in
Source: authors’ own research
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Figure 6, but the advantages of the transition to renewables has a similar trend
with time, but now represents total cost. In this case, this offers little extra strength
to the case for renewables because the renewables are cheaper in internal cost
considerations anyway. Where the renewables have a higher internal cost then the
argument should be addressed in total cost terms by including external costs. In fact,
in this case the externalities are not absolutely needed to support the argument for a
transition to renewable energy. The externalities do, though, help to make the case
more strongly and are a better representation of the environmental reality (resources
and pollution). Duckers and Hasanah (2020) go on to show that Indonesia will save
more carbon dioxide and more money by shortening the zero-emission deadline to
2040 and will save even more my acting to achieve zero greenhouse emissions from
its electricity generation sector by 2030.
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Figure 4. Annual electricity generation for Indonesia highlighting increase in
renewable share as fossil fuel generation is retired

Source: authors’ own research

Figure 5. Modelling results of greenhouse gas emissions from Indonesian
electricity generation sector as fossil fuel generation is retired

Source: authors’ own research
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Figure 6. Modelled internal and external electricity cost for Indonesian
electricity generation as fossil fuel generation is retired

Source: authors’ own research

Citing total cost is not only a more genuine representation of the true cost of
energy but will help to encourage decision makers to engage in the programme
towards zero-carbon electricity generation.

6. Conclusion
Traditional economics uses the market to set costs, but this fails to take account
for the impact beyond the market, such as the impact on health of emissions from
internal combustion engines in cars, or the increase in the enhanced greenhouse
effect. By taking the full cost as represented by adding the external costs to the
internal costs the polluter would actually pay! This would make motoring, for
example, more expensive, but on the other hand, health costs would decrease
because the amount of fuel used would decline with price, and so damage to health
would reduce.
We propose using energy accounting and external costing as rational and
essential tools in primary decision-making. If a proposed scheme does not deliver a
high return on energy (EROI) then it should not be progressed, and certainly only
schemes with a EROI greater than 1 (i.e., a positive energy outcome) should be
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developed, otherwise they are unnecessarily damaging the planet. External costing
gives clear guidance on the impact of a scheme, and in particular provides for a fair
environmental comparison between competing options. As the cost of renewable
energy schemes decreases, due to improved efficiency and production scales, there
is less need to appeal to external costing to assess schemes and convince decision
makers. Fiscal interventions to place a scheme into a national framework of
aspirations and constraints can be applied after energy accounting has eliminated
any irrational environmental options, and optimised the energy return.
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Tadeusz GOSPODAREK
1. Introduction
Epistemological models of human economic activity, axiological evaluations
related to these activities and building effective prognostic models for business
purposes are joined together by the issue of Hume’s guillotine1 (Black 1964) and the
system approach (Gospodarek 2009). The question is: whether from the issue how is
here and now, one can derive how it should be regarding the economic state of the
forecast subject. It is the base aspect of uncertainty in decision making processes.
For that reason, the problem of intention to consequence gap (ICG), which
determines the uncertainty and is directly related to the issue of bounded rationality
of decision making (Simon 1957) is important. The gap between ‘is’ and ‘ought’
always appears at the time of making decisions, regardless of the amount of
information available to the decision maker. Uncertain surroundings raise the gap
adding some unexpected factors to be taken into account. In COVID-19 case there
are a lot of different problems derived that were impossible to handle and describe at
the beginning of pandemic. It is an example of the “black swan” event (Taleb 2007)
regarding the economic consequences of induced decisions of freezing national
economies and introducing societal isolations. Taleb explained that a pandemic like
COVID-19 is not a black swan and called it as Will’s (2020) black elephant. But
nobody could imagine at the very beginning of the pandemic, how COVID-19
would influence the rearrangement of macro-micro equilibrium in world’s
economics. Therefore, it should not be erroneous to call those effects “black swan”
type phenomenon.
The following issue arises: is it possible to state judgments about facts close to
the truth in such uncertain conditions? Usually, managers making decision have
highly probable knowledge about the past and the present. This allows them to
approximate economic conditions related to the subject which they decide about at
an acceptable level of current knowledge. Perception of the state of reality takes
place at a moment when they took an intention to change the state of the managed
1

Hume’s guillotine may be understood as the is-ought problem. It is a criticism of writings by ethicists
who make normative claims (about what ought to be) based on positive premises (about what is now).
Hume argued that one cannot make a normative claim based on facts about the world, implying that
normative claims cannot be the conclusions of reason (see Black 1964).
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entity in any way. However, at the same time, it is necessary to make a forecast of
the description of this state for the moment after materialization of the intentions.
Thus, the Hume’s problem manifests itself in the form of an ICG. In addition, some
extra complexity is introduced to the managed system due to uncertainty increasing
from the black swan or black elephant issue. It makes non reducible extension of the
ICG. But even such bad conditions of predictions do not eliminate correct
descriptions of facts. An implication may be true even if its assumptions are false.
The most important results of inferring under uncertainty should be correct
forecasting of possible consequences of actions performed for the materialization of
the intentions.
The ICG is independent on epistemological position of the researcher because it
depends on the scope and quality of available information about the economic state
of the managed objective. It may be correctly described depending on the existing
knowledge, theories, and models of the analysed entity. But it is impossible to
reduce the uncertainty to null. There always remains uncertainty, as large as some
unexpected phenomena, which would influence the described object.
Because transition of the state of the object from the moment the intention is
taken to the consequences after the time of its realization takes place in uncertain
surroundings, it is also necessary to predict the most probable scenario of
development of these surroundings. Such approach is suggested by the ISO 31000
norm of risk management. It is the base of contingency theory of management
(Burns, Stalker 1961) and the model of self-adaptation of the firm using the
feedback responses from the surroundings (Gospodarek 2012).
Let’s have a look at some decisions about lockdown in any country. There is not
sufficient knowledge about the effectiveness of such acting regarding a stop to the
virus transmission. But the vicinity of some countries using the lockdown as the tool
of fighting the COVID-19 pandemic induces one to keep similar procedures hoping
that set of countries are right. The intention is OK, but the consequences are difficult
to predict due to a dramatic lack of certain information. This is an example of the
ICG: we know something about the past and about the present and based on this
knowledge and some experience derived from the surroundings, we form the
prediction of the future behaviour of the virus. COVID-19 has painfully verified this
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kind of inferring and shown how wide is the gap between prediction and future
behaviour. This what we know today about the future is highly uncertain.
For building ordered knowledge about any entity acting with the surroundings it
is convenient to divide the question about its state on seven logical layers of
modelling: context, ontological, epistemological, methodical, semantic, syntactic
and blueprint (Gospodarek 2009b, 2012). These represent the most important
aspects of descriptive theories about the subject and a formal approach to explain its
interactions with the surroundings. This way allows the researcher to consider
possible perturbations in the surroundings and their influences on the final model of
the state of the object. The described logical division of the scope helps to narrowing
the ICG due to decreasing number of aspects within any single logical layer
compared to the full complex structure.
Among the set of logical layers, there is the epistemological one, where the issue
is defined and its scope is fixed. Therefore, this is a crucial element for the entire
process of formal modelling of any problem. Lacking a good definition, any further
inferring may result in erroneous conclusions. Lack of precise description of the
scope may interfere with the use of the right theories and methods for scientific
verification of the hypotheses pointed out and it introduces uncertainty to
predictions of the consequences of potential acting. At the end, the existing in the
epistemological layer demarcation criteria for the concerned problem allow to filter
true judgements about fact from the scope of the model against those falsifiable or
not verifiable. It is important to describe the different states of any entity in time
during a process of transition, especially for the holistic approach.
At the epistemological level of modelling, the system approach to the transition
of the entity from the state A (taking intent) to the state B (occurrence of
consequences) is well supported by a model of two-persons game against the
environment (Gospodarek 2018). Then the ICG can be determined as a payoff of
this game regardless the methods of acting used in the transition processes. Since the
consequential aspects of any transition are the overriding criteria of axiological
evaluations of economic decisions it may be regarded as the “golden rule of
operation” (whatever you do, do it cautiously and see the end consequences). In
highly uncertain surroundings the player must often take some ad hoc strategies
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because the game is not possible to stop. This being so good strategies may be
chosen even if the ICG is not determined well enough. But it is stochastic choice.
More probable is, that those ad hoc choices will be not adequate, as shown by the
example of the COVID-19 pandemic fighting. This is a game where there are a lot
of strategies applied ad hoc, because the ICG is still not defined sufficiently.
The ICG is an interesting entity. Based on T. Kuhn’s concept of a good
paradigm (Kuhn 1970) the following sentence may be recognized as the paradigm:
The categorical imperative of making decisions under uncertainty is minimization of
the intention to consequence gap. It is possible to build valuable knowledge about
the ICG and methods of its minimization. This may be the base of the scientific
programme in I. Lakatos’ sense (Lakatos 1978; Gospodarek 2009a), leading to
consistent knowledge about measurements of the gap of the present time description
of two states of an entity during transition. It is also possible to build axiological
judgements about facts regarding given intentions and observed consequences.
The aim of this paper is the methodological introduction to the research
programme in I. Lakatos’ sense named “Intention to consequence Gap in Decision
Making Optimization”. It is the epistemological approach to questions crosslinking
the scopes of economics and philosophy that may be used for the purpose to
organize knowledge, eliminating inconsistent basic statements of the theory. It may
be a good tool for building fundamental knowledge for macro-decisions of
lockdown type. It seems to be rational to verify the lockdown paradigm as a panacea
for the transmission of the virus. It may help to avoid using a treatment which is
worse than the disease.

2. Understanding the system approach to managing changes
In many cases of description of human acting for any reason one can find
problems including complexity of interactions between the acting entity and the
surroundings. These problems are caused by the impossibility to describe the reality
with a finite set of equations. What is more, a human being often reacts
behaviourally according to contrariness principle against different ‘silly’ regulations.
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Because all economic actions take place in an environment that is continuously
changing, it is impossible to repeat any economic experiment on the same initial
conditions. The reason is obvious, it is impossible to go back to the past, because the
environment does not stop during the experiment. Trying to describe a state of any
entity using common language, the researcher automatically introduces semantic
complexity to the description, because one can use similar meaning words, cognitive
metaphors, different linguistic styles, etc. So, it is necessary to simplify the case,
introducing any ceteris paribus and trying to achieve formal semantic descriptions
based on models, like a black or grey box.
One of successful methods of simplifying descriptions of economic acting is the
system approach. It bases on some assumptions.
–

A detailed structure of acting entity is not necessary to know (black or grey
box model).

–

Any acting entity may be treated as an open complex adaptative system
interacting economically with its surroundings.

The system is a complex structure acting accordingly to a defined objective
function, where its state may be described with a set of fixed parameters.
The structure called the system should meet some axiomatic rules (Gospodarek
2012). Acting should be understood as a conscious activity of the system changing
any of its parameters of the state in a given period. It is not directly dependent on
any changes derived in the surroundings, even black swan type. The methodology is
well defined as a general system theory (Bertalanffy 1968).
In this paper the following definition of the system will be applied. “The system
is a structure interacting with the surroundings, contains of organized elements able
to achieve assumed goals on the optimum way, for which the following principles
are valid:
1. The principle of subsystem synergy – Each system in a holistic sense exhibits the
synergy of the operation of its components.
2. The principle of inseparability from the context – Each system interacts with the
surroundings and should not be analysed as an isolated object.
3. Principle of isomorphism – Differently defined systems can lead to the same
goal regardless the way of its realization.
–
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4. Principle of requisite variety (Ashby’s Law): The system is the more stable the
more various control solutions it contains.
5. The principle of limited functionality of the system: The functionality of the
system in relation to the η criterion depends on the efficiency of its weakest
element in relation to this criterion.
6. Principle of optimum operation ability. The most general, most common,
profound and expressive cause of everything is optimality.”
In some cases, the action of the system may be recognized as resolving a
conflict situation using available interactions with the surroundings. For such issues,
the game theory offers good methodological solutions. From the theory it follows
that if the game may be defined in a finite matrix form, then there does exist an
optimum solution (saddle point of the game). It means, that for such cases, there
exists optimum management method for a given issue, and/or minimum knowledge
gap of the defined ICG, etc. Of course, existing means not equal to be found
automatically, but it is possible to find the optimum in some. The suitable model is
presented in Figure 1.
At the moment t1 an inventor (intention maker) makes an intention of doing
something in the surroundings, regardless its type. This intention may be
materialized after a decision making to start a realization of a project with
participation of stakeholders of that intention. The surroundings mean: the society
with its ontic properties and the set of resources with defined usability and
characteristics. So, it is possible to define the state of the stakeholders’ organization
related to the intention and some potential recipients of consequences related to the
results of actions joined with the materialization of the intention at a starting
moment t1 and any other time. This is derived from the system properties and the
assumed black box simplification. The measure remains the same in the entire time
of the experiment. Only results of measurements are different for different moments.
It is also possible to determine the state of the entities involved in processing the
idea taken. There is a moment t2 > t1 when the consequences will occur (on the
Figure 1 it is marked as “New state”). Therefore, the intention makers try to predict
in the moment t1 the state description for the moment t2.
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Because the surroundings not always are able to change something inside, not
all external intentions influencing the existing dynamic balance of micro-macro are
acceptable at once. The intention stakeholders must convince the society about the
correctness of the intention proposed, and about some benefits derived from its
adaptation. This is the base of a game setting because there is a typical conflict
situation. On the one hand, the intention stakeholders try to implement new idea, but
on the other hand some entities, responsible for the economic and social equilibrium
in the surroundings, try to stop any changes. Regardless the details of the strategies
structure and rules of the game, each one is starting in a moment t1. From the initial
state description one can yield new, final state description in t2 after the game is
finished.
Figure 1. System approach to determine the intention to consequence gap

Source: author’s own elaboration.
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Then some consequences of physical acting by intention stakeholders are
derived in the surrounding during gaming. These consequences may influence the
final state description, and their recipients can evaluate the consequential state
observed at a moment t2. It may be quite different result from that predicted at the
moment t1 by the intention makers. This is the classic example of ICG in the system
approach.
Using some axiometric criteria to compare the states at the initial and the final
time of handling the intention, the evaluating experts may judge the ICG. If the ICG
is optimal2, then the intention was rational, if not, then intention must be replaced by
another one. The same model may be used for the detailed analysis of decision
making under uncertainty. Even rationally bounded decisions are based on
optimized ICG because the construction of the game described above offers
solutions not far from the optimum. If prediction of consequences will be good, then
the decision about the implementation of the related intention will be optimal.
Let’s have a look how this may work in the case of a lockdown decision relating
to the fight against the COVID-19. The authorities make an intention to defend
against the SARS-COV-19 virus transmission inside a defined area by applying a
lockdown. At the moment of the intention taken there is huge uncertainty about the
nature of the virus, the ranges of its transmission, the possible protection
instruments, etc. But some knowledge from the past is collected, and some
experience derived from other countries at the present is available. Therefore, some
consequences of applying the lockdown may be predicted. The ICG in this case is as
wide as the uncertainty during a decision making. Multi-aspect analysis and
comparisons of lockdown results between different regions made from the
perspective of a year experience have shown that the ICG had been still existing.
One can observe different evaluations of the lockdown in action, from very positive
(mainly made by the authorities) to narrow critical (from the business point of view).
Costs of the lockdowns are huge in relation to effectiveness of the method. The

2

ICG is an exogenous variable, not dependent on human behaviour. The dimension of the ICG depends
on the assumed criteria. These criteria may be arbitrary, and evaluation is subjective, not epistemic.
The game approach allows to reduce the subjective aspects of the assumed measure of rationality. This
explains the reduction of rationally bounded behaviour during decision-making processes based
minimizing the ICG.
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game against the surroundings is not resolved. There is no break point, so the
intention was not right. But the negative payoffs in all national economies where the
intention was implemented, had been dramatically exhibited. Where is the point? In
the uncertainty caused by lack of knowledge about a set of consequences in a
moment when the intention had taken. This knowledge gap was derived from
erroneous base judgements about facts believed as true.

3. Intention to consequence gap as a tool for uncertainty reduction
The definition of the ICG is based on the system approach supported by the
game theory concept.
Definition 1: The Intention to consequence gap (ICG) is a measure of
uncertainty of judgements about consequences of acting related to the idea
materialization predicted at a moment when the intention was being made, against
the real changes observed after the consequences of implementation of that intention
in the surroundings have arisen.
As an example of defining ICG, as a cognitive, conceptual model, the bounded
rationality approach to managing an issue may be useful. We make decisions
suitable for our comfort and wellbeing as it was presented by (Kahneman et al.
1982) and earlier by Simon (Barnard, Simon 1947) regardless the precise
determination of all possible options. It is continuously observed during SARSCOV-19 pandemic handling. Due to the big knowledge gap about the nature of the
virus and its transmission, a lot of inconsistent economic and organizational decision
were made worldwide by the authorities. Today we can evaluate the lockdown
decisions as very problematic (Book, Bjørnskov 2021). Also, a lot of false
information, hypotheses and knowledge have been spread widely around the World,
regarding such opinion making institution like WHO. These made the ICG greater
and possible consequences of the intentions rolled out more uncertain. But the
definition of the ICG is still valid, and the methodology of the system approach
supporting by the game theory concept too.
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It seems valuable to provide a tool that is helpful in building true knowledge for
the systems interacting with the surroundings. This way these systems receive, and
may adapt to, more diversity for correct acting. The research programme in Lakatos’
sense will offer a rational reduction of ICG and build a demarcation criterion for
uncertain judgements about facts. The proposed method may be useful for building
healthcare decision systems based on certain knowledge rather than on political and
corporate interests.

4. The paradigm based on minimum of the ICG
The main objective of building ordered knowledge is a good paradigm in
Kuhn’s (1970) sense. It is a kind of paradigmatic sentence characterized by the
following properties:
1. Logical consistency (fixed logical value: true or false).
2. Cognitive simplicity (lack of semantic complexity).
3. Creativity (it is possible to derive from this sentence several hypotheses,
theorems, lemmas, and true judgements about facts).
4. Transferability (the paradigm may be replaced by a better one).
5. Scientific judgement (the paradigm may be falsified in Popper’s sense [Popper
1934] or verified according to Carnap’s concept [Carnap 1995]).
Based on a paradigm, it should be possible to build falsifiable or verifiable
theories explaining some empirical facts. It should be possible to filter scientific
problems based on the inclusion relation to this paradigm. It is very convenient
method of inheriting paradigmatic properties to all entities included in it (theories,
judgements, lemmas). If one can prove, that a given problem belongs to the defined
paradigm, it automatically inherits characteristics from this paradigm. So, instead of
proving something based on induction or deduction, it may be sufficient to prove its
belonging to the suitable paradigm. This option is very convenient in describing
something in uncertain surroundings.
The following statement related to the ICG may be considered as good paradigm
(the paradigm of minimum the ICG):
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The categorical imperative of the rational economic actor is minimization the ICG
related to consequences of the objective function of the intention taken. Let us
justify that all requirements according to Kuhn’s concept are met.
–

Logical consistency. The sentence is presented in an explicit, declarative form.
The value “true” may be assigned to it.

–

Cognitive simplicity. There is no semantic complexity, but definition of the ICG
must be understood by readers.

–

Creativity. It is possible to formulate the following hypotheses and theorems.
1. Theorem of rational decisions. Any decision may be considered rational if it
was taken with the minimum ICG defined at a given moment.
2. Praxeological lemma. Each praxeological action tends to minimization of its
ICG.
3. Hypothesis of rationality bounding influence on ICG. Bounded rationality of
decisions does not eliminate the problem of minimizing the ICG.
4. Strategic lemma. This strategy is better, for which the ICG of its results is
smaller.

–

Transferability. It is possible to extend the introduced paradigm on wider
spectrum of actions or find other approaches than system one, which description
may be included in the paradigm. This way, the original paradigm is replaceable
by better one.

–

Scientific judgement. This paradigm is confirmed by a lot of cases of economic

actions (verified in Carnap’s sense).
Based on the above there is no rational objections to accept the proposed
imperative of minimization ICG as the good paradigm. This is the sentence fulfilling
all requirements pointed out by Kuhn (1970).
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Figure 2. Structure of the research programme based on two joined paradigms

Source: author’s own elaboration.
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5. Building the truth under uncertainty
Based on the paradigm of minimum ICG, it is possible to build the research
programme in I. Lakatos’ sense derived from it but joined with another one related
to the system approach.
This function of state paradigm may be expressed as follows: Description of
development of an economic entity based on differences between the values of its
function of state in different moments is a rational approach. Rather than proving
the requirements for paradigm statement of the above sentence, it may be noticed
that all bookkeeping and controlling in organizations is based on it. All project
management systems are based on the incremental comparisons of partial results of
acting according to schedules. The one problem arises – what is the meaning of
“rational”. In this paper “rational” would be understood as “maintain minimal ICG”.
If so, then both paradigms are joined together and may be used in one research
programme successfully.
The structure of the research programme “minimum ICG” is presented on the
Figure 2. It consists of three main parts: filtering mechanism, hard core, and safety
belt. The filtering mechanism is responsible for qualifying a problem PX to one or to
both paradigms. If the PX met the requirements of selection criteria, it may be
attached to the hard core of the programme. If not, it is qualified as out of the
programme. Some criteria of acceptance an issue to the structure of ICG were
described earlier in this paper.
The first question for introducing the research programme “minimum ICG” is
selecting criteria for issues belonging to it. There are four crucial aspects necessary
to meet the requirements of the paradigm.
1. The case is related to conscious acting of an agent in the surroundings.
2. The case must be described by an objective function.
3. It is possible to describe the economic state of acting entity for any moment
using finite number of descriptors, parameters, or quantifiable characteristics.
4. It is possible to express explicit intentions of acting and predict consequences of
it materialization as precise as possible.
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The example of correct issue may be a project of social aid for a group of
beneficiaries. It is a conscious acting of the authorities (acting economic entity).
There is a defined objective function (e.g. reduction of poverty on 10% during two
years on a given area). The economic state may be estimated by the disposable
income or consumption rising indicator. These are possible to predict at any moment
based on initial data. The set of intention and the derived consequences may be
determined at the beginning of the project. So, all requirements for joining this issue
to the research programme ICG are met. Then one can evaluate the minimum ICG,
because this minimum exists, based on the research programme construction.
The hard core of the programme contains paradigms and belonging to them
theories, models, theorems, and problems that have inherited characteristics from the
paradigm. Therefore it is true, ordered knowledge from the scope of the programme.
All problems denoted P1, …P6 on the Figure 2 are assigned to any theory, theorem,
or model of the hard core. The problem P7 is not belonging to any substructure of
the hard core. Therefore, it may falsify one of the paradigms or both. For such cases,
the research programme is supported with a safety belt substructure. It is the set of
problems deviated from the restrictions defined by the hard core. For the reason, not
to falsifying the whole programme for a few exclusions (attacks on paradigms),
some theories ad hoc explaining temporarily these deviations are used in safety
belts. Then the paradigms may be supported until better ones will develop.
In case of P7 problem (rationally bounded decision making and minimization of
ICG) it is necessary to transfer it to the safety belt substructure and find strong
theoretical explanation for some deviations from general observations. Then it may
be joined back with the hard core of the programme or remains in the safety belt
assigned with suitable ad hoc theory. If there will be no suitable explanation for the
P7 deviations and it will arise some new falsifying the hypothesis issues after some
time, the research programme will have to be revised. It is sufficient if the P7 case
will belong to the safety belt with partial verification and the programme contains
far much more positive cases than negative ones to safe paradigms.
Concluding, the development of knowledge related to the programme takes
place in its safety belt and is subjected to some changes in the surroundings. In the
hard core the existing true knowledge is mainly ordered. But if a new issue arises
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based on inferring by deduction or induction using the existing judgements about
facts, models, and theories included in the hard core, then knowledge development
may be assigned to this part of the programme. Uncertainty does not influence the
truth included in the hard core of the programme. All rational acting decreasing the
ICG allow to move the uncertain problems from the safety belts to the hard core.

6. Conclusions
The ICG is a good base for creating research programme in I. Lakatos’ sense
ordering and developing knowledge related to economic and management issues
even in uncertain behaviours in the surroundings. It was shown that ICG may be the
base of good paradigm relating to minimization the gap during rational decision
making. It is joined with the paradigm of rationality of the system approach (Figure
2).
Based on the above the research programme ICG was creating and described.
Some aspects of its functioning were presented (Figure 2). It was concluded that this
programme had included important economic issues as praxiological acting, optimal
decision making, quality of prediction evaluations. It was described by the example
of an issue which had needed ad hoc theoretical explanation related to making
rationally bounded decisions under uncertainty. The programme orders knowledge
from the scope and allows to build new, true judgements about facts. It defines the
demarcation border for uncertain judgements about facts and give the interacting
system more diversity of reacting.
It is not easy to find good paradigms, but it is possible. There is a lot of
erroneously uses of the category “paradigm” in a scientific literature. It is necessary
to prove that the sentence may be classified to paradigms, what was done in this
paper. Paradigms filter issues which may be attached to them. If this filtration is
successful, then proving that the issue belongs to a paradigm allows it to inherit
properties of this paradigm without further verifications. It is a good opportunity for
building true knowledge, eliminating inconsistency. It is not possible to infer both
true and false judgements using the same base sentences from the structure of
research programme. It is epistemologically independent on a subjective researcher
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position. There are no paradoxes in the built knowledge if the paradigms belonging
to the programme are correct and the ICG reaches the minimum value.
The ICG programme is prospective for the theory of economics because it fixes
a set of base sentences for the issues related to optimization of rational acting. It is
the model of correct scientific acting related to the existing facts, ordering theories
and problems to the ordered resource of knowledge. The following examples may
confirm the above hypothesis.
–

Criterion of rationality of any social projects may be based on the sentence: this
social aid is rational, where the minimum ICG is achieved.

–

Optimum for a strategy of development may be based on the judgement: this
strategy is the best for which the ICG reaches the minimum value.

–

Evaluations of the rationality of decisions may be defined using the following
judgement: rationality of decision derives from minimization of the ICG related
to it.

–

Axiological evaluation of managing may be supported by the judgement: this
method of managing is good where the ICG will reach its minimum.

Rational prognosis may be formulated based on the rule: this prognosis will be
more accurate for which the related ICG will be smaller.
The above judgements about ICG are useful for economic development,
management, and rational acting. Because the research programme ICG is free from
subjective knowledge (epistemological position of the researcher has no influence
on the results) it may by assumed as the scientific approach to problems possible to
be joined with the hard core of the programme. It is the rational answer on questions
of decision making under uncertainty temporarily derived in the surroundings.
–
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Abstract:
Aim: While transport systems play a crucial role in socio-economic development, its expansion has
serious environmental impacts. Reducing rivalry in use by supporting public transport, cycling and
walking, as well as exclusion of car users are popular instruments to support sustainable transport.
While such policy (external stimuli) may lead to positive impact in the short run, a change in attitude of
transport users may be necessary in order to long-term sustainable transport. This attitude change is
related to Personal Social Responsibility (PSR), relying on the education of a conscious and
responsible society and influencing individual transport choices of individuals. The purpose of the
paper is to examine the impact of modifications of the levels of rivalry and excludability in the access
to transport systems on the development of Personal Social Responsibility in terms of sustainable
transport behaviour.
Design/ Research methods: Based on literature review, a survey was developed to provide an answer
to the main research question: To what extent do changes in the urban transport system supporting
sustainable transport have an impact on transport behaviour? The following elements of Personal
Social Responsibility are considered: aware and voluntary transport choices, state-of-well-being
resulting from choices, environmental and social impact, and being a good example to others
Conclusions/findings: The respondents observed numerous changes in the elements of the Wrocław
transport system they use (Wrocław is a large city in the South-West of Poland), mainly related to the
development of road infrastructure. The level of competition between individual transport users
remained largely unchanged or slightly decreased, to the benefit of pedestrians, cyclists and public
transport users. Only 26.21% of the respondents declared a change of the most frequently used means
of transport, with half of them choosing to drive by car, and half - by public transport. These changes
were not related to concerns about ecology, the local community or awareness of doing good for people
and the environment. Therefore, it can be concluded that they resulted from external stimuli affecting
private benefits not related to the development of the PSR.
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Originality/value: While international research in the field of the field of sustainable mobility focuses
mostly on factors impacting sustainable transport choices and the effectivity of different instruments of
sustainable transport policies affecting the factors considered most important in transport choices, this
study shows that even when changes in the intensity of rivalry and excludability in transport systems
for different users lead to required changes in transport behavior, this does not necessarily result in the
development of PSR elements that would overall support the social transformation towards sustainable
transport development.
Keywords: transport behaviour, personal social responsibility (PSR), rivalry, excludability, sustainable
transport
JEL: Q01, R41, R48

1. Introduction
Rivalry and excludability are key features of goods, influencing the possibilities
for and the character of consumption (see, e.g. Romer 1990; Stiglitz 1999, 2000). In
transport systems, rivalry and excludability can be analysed not only in terms of the
access to these systems and interactions between transport users but in terms of
selected aspects of sustainable transport as well (Blum 1998; European Conference
of Ministers of Transport 2001; Platje 2012). The levels of rivalry and excludability
(LRE) can be considered to have an impact on transport behaviour (TB)
(Paradowska 2017b, 2017c, 2017d, 2018, 2019a, 2019b). Thus, they can be a basis
for developing tools within the sustainable transport policy (see e.g. European Union
2014; Paradowska 2014).
While change in the levels of rivalry and exclusion may trigger off change in
transport behaviour, being beneficial from the point of view of sustainability of
transport systems, they are not related to a change in the awareness among users of
transport systems of the relevance of sustainable transport. Due to the increased
competition and exclusion in the use of infrastructure with regard to individual
motorization, users of transport systems can choose more sustainable means of
transport, but still be guided by private benefits, not related to the care for the
environment and local community or other issues important for transformation
towards a more sustainable transport system. This is in contradiction with the
paradigm of the economics of sustainable development and the concept of homo
cooperativus - an individual making conscious and responsible consumption choices
(see e.g. Poskrobko 2011, 2013; Borys 2009, 2011; Midor 2012; Czaja 2011). For
this reason, it is important that changes in city transport systems are based on
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changes in levels of competition and exclusion are related to the development of
sustainable mobility not only in the context of transport choices, but also the
development of Personal Social Responsibility (PSR, see Davis et al. 2017), and
thus factors influencing these choices and taking into account one's own
responsibility for the impact of transport behavior on the environment, society, and
in a broader sense - the possibility of transformation towards sustainable
development. These issues are all the more important as car journeys satisfy many
transport demands (i.e., travel expectations determining its subjective quality for the
transport user (see, e.g., Marszałek 2001)) in a way that most satisfies the users of
transport systems, for example in terms of comfort, privacy, independence or
directness. As a result, more sustainable ways of traveling are often not close
substitutes for individual transport, which makes the demand for private car journeys
relatively inelastic. The development of PSR among users of urban transport
systems could therefore mean the creation of strong incentives for sustainable
mobility, while at the same time encouraging a more sustainable consumption of
other goods and services and thus supporting a sustainable transformation of social
awareness supporting sustainable development.
On the basis of the relationships outlined above between the intensity of
competition and exclusion in access to transport systems as incentives for
sustainable mobility and PSR, this paper aims to investigate the impact of changes
of the levels of rivalry and excludability in transport systems on required changes in
TB in the context of the development of Personal Social Responsibility (PSR). The
analysis is based on the results of empirical explorative research conducted among
users of the transport system in Wrocław (TSW), a large city in the South-West of
Poland. The research presented tries to provide a possible answer to the main
research question: "To what extent do changes in the urban transport system
supporting sustainable transport have an impact on transport behaviour?”. The
following four auxiliary research questions were addressed in order to deal with the
main research question: What changes took place in TSW? What was the impact of
these changes on LRE in the access to the transport system for different transport
users? What was the impact of these changes on transport choices? Did the changes
contribute to the development of PSR?
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2. Literature review
Rivalry and excludability as features of goods influence the possibilities of
access to a good and the character of interactions between consumers (see:
Samuelson 1954; Buchanan 1965; Ostrom 1990, 2010). Rivalry occurs when one
consumer makes it impossible or harder for other consumers to use a good (Farley
2012). In transport systems, the levels of rivalry are strictly related to the capacity of
these systems. Usually, the higher the number of transport users, the higher the
levels of rivalry and the larger the probability of congestion (Platje 2012). Moreover,
rivalry can take place between the same type or between different types of transport
users and can lead to a partial or complete exclusion of some of them. Exclusion
means that it is possible to prevent someone from the consumption of a good (Farley
2012) or simply, that it is impossible for someone to consume a good. Ostrom
(2010) indicated, that both these features cannot be considered “present or absent”
but they can have different levels from low to high. This fact is important for
analysing transport systems and sustainable transport behaviour (STB). Using a
complex approach, a transport system can be considered a club good (Platje 2012) or
a public good (UN-Habitat 2013). In fact, different elements of transport systems
have features of different types of goods and are characterised by different LRE
(Level of Rivalry and Exclusion) (Blum 1998; Platje 2012). These levels can have
different effects on the TB (Transport Behaviour) and attitudes of transport users,
and thus – they can be a basis for sustainable transport policy tools. For instance,
many solutions in this field are based on a required exclusion of drivers (see e.g.
European Commission 2017; dell’Olio et al. 2019; Barata et al. 2011; Brockman,
Fox 2011: 5-6; Shoup 2008; Bond, Steiner 2006; Toor, Havlick 2004). Satisfying
transport demands depends on rivalry and excludability as well and can make
sustainable transport means more attractive (see e.g. Paradowska 2017b, 2017c,
2017d). Putting it simply, LRE determine impediments that transport users meet
while using a given transport mean. For this reason, modifications of these levels
can lead to required changes towards STB. The question is, whether these changes
express coerced behaviour or behaviour resulting from increased environmental and
social awareness of transport users, what could be a signal of PSR. In the second
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case, a real shift would be possible towards sustainable development, which requires
changes in people’s mental models (Platje 2011).
The concept of PSR has been developed based on inter alia the concepts of
Social Responsibility, Consumer Social Responsibility, Ethical, and Green
Consumerism and others (see Davis et al. 2017). Davis et al. (2017) define PSR “as
the way a person performs in his daily life as a member of the society – and not only
as a consumer – basing his decisions in a desire to minimize the negative impacts
and maximize the positive impacts on the social, environmental and economic
environment in the long run”. Based on the revision and combination of the
scientific output referring to the Consumer and Corporate Social Responsibilities,
the authors distinguished economic, legal, ethical, philanthropic and environmental
spheres as the main areas making up the PSR. Therefore, a really STB can be
analysed based on the reaction on incentives and on the transport users’ performance
in all these spheres (Table 1).
Table 1. PSR and STB
Spheres of PSR
Economic
Legal
Ethical
Philanthropic
Environmental

Examples of STB
Rationalisation of transport demand, resignation from economically irrational
transport means.
Obeying rules aimed at more sustainable transport.
Awareness of the impact of own TB on the society, acting in accordance with
social and ethical rules.
Readiness to resign from own interest in order to contribute to the public
interest.
An aware reduction of own negative impact on the environment.

Source: author’s own elaboration based on Davis et al. (2017: 159-160). .

As shown in Table 1, STB is linked to the concept of PSR. However, sustainable
transport choices resulting from an exclusion of or a decreased attractiveness of
using a car due to modifications of LRE do not necessary mean PSR, which is rather
related to aware and voluntary decisions, not forced ones. In this context, STB
should be expressed in an aware resignation from own interests and benefits in order
to achieve economic, social and environmental goals significant from the
perspective of the whole society. In this sense, the development of PSR goes hand in
hand with the paradigm of the economics of sustainable development and the
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concept of homo cooperativus. It is a necessary condition for an effective
transformation towards the sustainability of development. In a deeper sense,
sustainable transport behavior consists not only in the choice of more sustainable
means of movement, but also in conscious choice, resulting from taking
responsibility for the impact on the environment and society through own
consumption patterns, which is to contribute to the increase of awareness of the
entire society. The model used for analysis in this article is shown in Figure 1.
Figure 1. Research model

Source: author’s own elaboration.
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3. Research methods
A survey was conducted among the users of the transport system in the city of
Wrocław in the South-West of Poland, in order to gather qualitative and quantitative
data and to realise the main goal of the paper and answer the research questions. The
survey questionnaire was divided into four small parts devoted respectively to the
research questions presented above: changes in the transport system significant for
transport users, impact of these changes on LRE, TB of respondents, PSR of
respondents.
In order to grasp the difference between STB resulting from the concern about
self-interest and a real PSR, four main aspects of PSR were taken into consideration:
aware and voluntary transport choices, state-of-well-being resulting from choices,
impact on the society and the environment and being a good example to others.
The survey questionnaire was available in printed and in online versions. It was
distributed among different transport users of TSW. As the research concerns a pilot
study for initial testing of the research model, the participants were kindly requested
to forward the questionnaire to other respondents (snowball method). In order to
reduce a sampling bias, the survey was distributed among groups with different
characteristics in terms of gender and age. A total of 248 completed questionnaires
were received at the end of the research.
As the research concerns a pilot study, simple statistical analysis was carried out
(mean, median, shares of answers), in order to prevent overinterpretation of the
results. Among the 248 respondents, 47.18% were women and 52.82% men. Young
transport users were the majority – 51.61% respondents were aged 21-25 and
14.92% aged 26-30. About two-third of the questionnaires were completed by
people living in Wrocław, and one third by people living outside of Wrocław. The
share of employed people in the sample was 46.77%, 33.47% were students, 14.52%
were working students, and only 4% were pensioners. Due to the unequal
distribution of respondents in terms of these basic features, the results only provide
an indication for future research.
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4. Results and discussion
4.1 Changes in the transport system in Wrocław
In total, 206 out of 248 respondents indicated changes in the transport system.
The majority – 76.2% (189) – of all respondents claimed there was a significant
change in TSW, while 6.85% (17) matched the answer “It’s hard to say”. Both these
groups were requested to indicate what kinds of changes were the most important
for them. Multiple answers were possible to match in this question (Figure 2).

Figure 2. The most significant changes in TSW in the opinion of the
respondents (number of answers)
Source: author’s own elaboration based on the survey research.

According to the respondents, the majority of changes in the transport system
referred to the construction or renovation of roads used by drivers. At the second
position, changes in the traffic organisation and facilitations for cyclists were
identified. The third important change was improved pavements for pedestrians. In
the opinion of respondents, changes in the transport system led mostly to a better
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safety, comfort, and accessibility of many places. Thus, it seems that most of
changes, predominantly aimed at improving road infrastructure, are likely to cause a
decrease in LRE. .
4.2 Changes in the levels of rivalry and excludability
Basically, modifications of elements of TSW had a positive impact on the use of
all transport means. In particular, cycling and travelling by public transport have
become more attractive (Figure 3).

Legend: -1 – negative impact; 0 – no impact; 1 – positive impact

Figure 3. Impact of all changes in the transport system on the use of different
transport means
Source: author’s own elaboration based on the survey research.

Most benefits for all transport users were associated with the construction or
renovation of roads (Figure 4). According to the system theory, the expansion of the
road system increases the attractiveness of traveling by car in the short term, and in
the medium and long term it contributes to the decline in profitability and
attractiveness of public transport, which in turn intensifies the problem of congestion
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problem (Magnuszewski 2008; Wyszomirski 2008). On the other hand, the
construction or modernization of roads could be accompanied by the separation of
bicycle paths, spaces for pedestrians and / or bus lanes, which reduces competition
for access to the transport system between these users and car drivers.

Legend: -1 – negative impact; 0 – no impact; 1 – positive impact

Figure 4. Impact of improved road infrastructure on the use of different
transport means
Source: author’s own elaboration based on the survey research.

Levels of excludability didn’t differ much as a result of changes in TSW (Figure
5). Nearly 17.5% (37) respondents claimed that it was impossible to use some
transport means after a modification in TSW, which in particular concerned the use
of cars.
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Figure 5. Exclusion of transport means resulting from changes in the transport
system
Source: author’s own elaboration based on the survey research.

As a consequence of changes in TSW, the levels of rivalry remained rather
stable or decreased with regard to cyclists, public transport and pedestrians (Figure
6). However, in the opinion of respondents, the levels of rivalry between drivers
changed in two directions – 33.33% (68) of respondents claimed that there were
fewer impediments caused by drivers to other drivers, but at the same time 31.86%
(65) of respondents argued that there were more impediments.
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Figure 6. Changes in the levels of rivalry resulting from modifications in the
transport system – impact of particular transport users on other users (shares
of answers)
Source: author’s own elaboration based on the survey research.
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4.3 Changes in transport behaviour
The majority (61.65%, 127) of the respondents didn’t change their means of
transport due to modifications in TSW. However, 26.21% (54) of the respondents
reported to have chosen new means of transport, while 12.14% (25) were indecisive.
Both these groups were asked to answer questions regarding their new choices. The
results unveiled that changes in TSW provided incentives to use always (13.92%, 11
respondents) or often (43.04%, 34 respondents) public transport. In case of the car,
the changes in the TSW provided incentives for 6.33% (5 respondents) to always
use, and for 26.58% (21 respondents) to often use a car (Figure 7). Respondents
most often resigned from other means of transport and from cycling. The share of
13.92% (11) respondents that often resigned from a car can be considered pretty
high compared to a frequent resignation from public transport or walking.
Among the 61.65% (127) of respondents that didn’t change their means of
transport, almost two-thirds travelled most often by car and over 23% by public
transport. This provides some evidence for the hypothesis that car drivers tend to be
less influenced by changes in transport systems aimed at a shift towards STB (low
price elasticity of demand for travelling by car due to the (perceived) lack of good
substitutes).
4.4 Development of PSR
In order to assess the development of PSR, respondents, who changed their
transport means as a result of modifications in TSW (26.21%, 79 of all respondents),
were divided into two groups: one group choosing most often the car (32.9%, 26
from these 79 respondents) and the second group choosing means of transport
different from cars (67.1%, 56 from these 79 respondents). Then, selected aspects
related to PSR were evaluated based on answers to questions regarding the state of
well-being of respondents (Figure 8) and the perceived significance of elements of
PSR (Figure 9).
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Figure 7. Changes in transport choices resulting from modifications in the
transport system
Source: author’s own elaboration based on the survey research.
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Legend: Likert item scale from 1 (strongly disagree) to 5 (strongly agree)

Figure 8. State of well-being of respondents resulting from a change of the
transport mean
Source: author’s own elaboration based on the survey research.
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Legend: 1 – completely unimportant, 2 – unimportant, 3 – indifferent, 4 – important, 5 – very important

Figure 9. Perceived significance of elements of PSR among respondents who
changed their transport mean
Source: author’s own elaboration based on the survey research.

The data presented in Figures 9 and 10 do not indicate significant differences
between frequent drivers and respondents travelling by more sustainable means of
transport means in terms of their state of well-being as well as the perceived
significance of elements of PSR. In addition, in both groups of respondents, PSR did
not determine transport choices. The respondents followed mainly their own
interests and changed their means of transport as a result of disadvantages of
previous transport means. Though ecology was likely to be important while
choosing a means of transport, all other aspects of PSR considered in the analysis
turned out to be irrelevant. Similar comparisons were conducted with regard to the
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respondents, who didn’t change their transport means as a result of modifications in
TSW (Figures 10 and 11).

Legend: Likert item scale from 1 (strongly disagree) to 5 (strongly agree)

Figure 10. State of well-being of respondents who didn’t change their transport
means
Source: author’s own elaboration based on the survey research.
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Legend: 1 – completely unimportant, 2 – unimportant, 3 – indifferent, 4 – important, 5 – very important

Figure 11. Perceived significance of elements of PSR among respondents who
didn’t change their transport means
Source: author’s own elaboration based on the survey research.

The results indicate, that PSR also has hardly been developed among
respondents who didn’t change their means of transport. However, this group of
people was more convinced about the advantages of their means transport means,
and that they mostly made voluntary decisions. They seemed to be more satisfied
with their choices. What is worthy to notice is that there were no differences in
assessments made by car users and users of other means of transport.
5. Conclusions
This study examined the impact of modifications of the level of rivalry and
excludability (LRE) in transport systems on the development of Personal Social
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Responsibility (PSR) in terms of sustainable transport behavior (STB). The
following research questions was addressed in this study: To what extent do changes
in the transport system in a city declaring commitment to the development of
sustainable mobility result in the desired changes in transport behavior, both in the
context of the choices themselves, and the factors determining these choices and
related to the development of Personal Social Responsibility? Four auxiliary
research questions were posed: What changes took place in TSW? What was the
impact of these changes on LRE in the access to the transport system for different
transport users? What was the impact of these changes on transport choices? Did the
changes contribute to the development of PSR? Based on the results of the survey
among transport users of the transport system in Wrocław (TSW) the answers to the
research questions are as follows:
• While many changes have taken place in TSW, the majority of them were
related to road infrastructure.
•

•

•

In general, modifications in TSW led to decreased or unchanged levels of
rivalry between transport users. Only perceived rivalry between drivers was
considered to change in two contrary directions. There were few examples
of exclusion, which affected mostly drivers.
Changes in LRE didn’t impact the transport behavior of respondents very
much – only 26.21% of them claimed decisively that they changed their
means of transport. These changes were half-way sustainable, as public
transport and a car were most frequently chosen means of transport. In
addition, car users seemed to be more resistant to changes than other
transport users.
Changes of means of transport were not accompanied by the development of
elements of PSR, except for satisfaction from the decision that respondents
made. Such aspects as ecology, concern about the local community or
awareness of doing good for people and the environment were rather
irrelevant for the respondents. PSR was also rather absent among
respondents who didn't change their means transport. Moreover, these
respondents were mainly more satisfied with their transport choices and
means of transport. The majority of them were drivers.

87

Monika PARADOWSKA
In the light of the research results, the answer to the main research question does
not sound favorable in the context of the paradigm of the economics of sustainable
development. The changes in the transport system in Wrocław had no significant
impact on the development of sustainable transport behaviour. The respondents who
decided to choose means of transport other than a car, still focused on achieving
their own benefits, without taking into account environmental issues and the
interests of the whole community. In conclusion, the change in intensity of rivalry
and excludability led, to a small extent, to the development of sustainable mobility,
which, however, does not mean the change of society's attitudes, necessary to
achieve sustainable development in the long term.
Concluding, it might be that measures aimed at a change in mental models and
attitudes of transport users should be developed in pair with, or forerun changes in
transport systems in order to ensure a real shift towards STB. Otherwise, concerns
about self-interest are likely prevail and hamper the transition towards sustainable
development.
References
Barata E., Cruz L., Ferreira J. (2011), Parking at the UC campus. Problems and solutions, “Cities”, vol.
28 no. 5, pp. 406-413.
Blum U. (1998), Positive externalities and the public provision of transportation infrastructure. An
evolutionary perspective, “Journal of Transportation and Statistics”, vol. 1 no. 3, pp. 81-88.
Bond A., Steiner R.L. (2006), Sustainable campus transportation through transit partnership and
transportation demand management. A case study from the University of Florida, “Berkeley Planning
Journal”, vol. 19, pp. 125-142.
Borys T. (2009), Problemy zrównoważonej konsumpcji, in: Rozwój zrównoważony, teoria i praktyka,
Fiedor B., Jończy R. (eds.), Wydawnictwo Uniwersytetu Ekonomicznego, Wrocław.
Borys T. (2011), Wyzwania dla współczesnej ekonomii, in: Kształtowanie teorii i wdrożeniowe
aspekty zrównoważonego rozwoju, Poskrobko B. (ed.), Wyższa Szkoła Ekonomiczna, Białystok 2011.
Brockman R., Fox K. (2011), Physical activity by stealth? The potential health benefits of a workplace
transport plan, “Public Health”, vol. 125 no. 4, pp. 210-216.
Buchanan J. (1965), An economic theory of clubs, “Economica”, vol. 32 no. 125, pp. 1-14.
Czaja S. (2011), Paradygmat ekonomii głównego nurtu i ekonomii zrównoważonego rozwoju, in:
Ekonomia zrównoważonego rozwoju w świetle kanonów nauki, PoskrobkoB. (ed.), Wydawnictwo
Wyższej Szkoły Ekonomicznej, Białystok, pp. 29-48.

88

THE IMPACT OF RIVALRY AND EXCLUDABILITY ON PERSONAL SOCIAL …

Davis S.L., Rives L.M., de Maya S.R. (2017), Introducing Personal Social Responsibility as a key
element to upgrade CSR, “Spanish Journal of Marketing – ESIC”, vol. 21 no. 2, pp. 146-163.
dell’Olio L., Bordagaray M., Barreda R., Ibeas A. (2019), A methodology based on parking policy to
promote sustainable mobility in college campuses, “Transport Policy”, vol. 80, pp. 148-156.
European Commission (2017), Sustainable Urban Mobility. European policy, practice and solutions,
Luxemburg.
European Conference of Ministers of Transport (2001), Transport and Economic Development, ECMT
Round
Tables,
OECD
Publishing,
http://oecdbookshop.org/browse.asp?pid=titledetail&lang=en&ds=Transport-and-Economic-Development&k=5LMQCR2K67D1 [28.01.2017].
European Union (2014), Guidelines. Developing and implementing a Sustainable Urban Mobility Plan,
Brussels,
http://www.eltis.org/sites/default/files/guidelines-developing-and-implementing-asump_final_web_jan2014b.pdf [15.03.2015].
Farley J.C. (2012), The economics of sustainability, in: Sustainability. Multi-disciplinary perspectives,
Cabezas H., Diwekar U. (eds.), Bentham Science Publishers, Sharjah, pp. 40-64.
Magnuszewski P. (2008), Myślenie systemowe, in: Przewodnik po zrównoważonym rozwoju,
Zamościńska
E.,
Gajewska
B.
(eds.),
pp.
6-18,
http://www.csrinfo.org/wpcontent/uploads/2016/07/przewodnik_zrownowazony_rozwoj.pdf [22.03.2021].
Midor K. (2012), Ekonomia zrównoważonego rozwoju alternatywą dla współczesnej gospodarki
światowej, „Wspomaganie Zarządzania Systemami Produkcyjnymi”, vol. 2 no. 2, pp. 56-68.
Ostrom E. (1990), Governing the commons. The evolution of institutions for collective action,
Cambridge University Press, Cambridge.
Ostrom E. (2010), Beyond markets and states. Polycentric governance of complex economic systems,
“American Economic Review”, vol. 3 no. 100, pp. 1-33.
Paradowska M. (2014), Problems involved in the development of instruments supporting the creation
of sustainable behaviour in transport, “Zeszyty Naukowe Wyższej Szkoły Bankowej we Wrocławiu”,
vol. 39 no. 1, pp. 255-275.
Paradowska M. (2017a), Wpływ rywalizacji i wykluczenia na rozwój zrównoważonej mobilności
miejskiej, “Studia i Prace WNEIZ US”, vol. 2 no. 47, pp. 109-118.
Paradowska M. (2017b), Wpływ rywalizacji i wykluczenia na rozwój zrównoważonej mobilności
miejskiej, „Studia i Prace WNEIZ US”, vol. 47 no. 2, pp. 109-118.
Paradowska M. (2017c), Rywalizacja i wykluczenie a postulaty transportowe – przykłady oddziaływań,
„Prace Naukowe Uniwersytetu Ekonomicznego we Wrocławiu”, vol. 491, pp. 308-322.
Paradowska M. (2017d), Zmiana poziomu rywalizacji i wykluczenia w dostępie do miejskich
systemów transportowych jako narzędzia ich zrównoważonego rozwoju, in: Trendy i wyzwania w
zarządzaniu środowiskiem, Ptak M., Lebiedź K. (eds.), Wydawnictwo Ad Rem, Jelenia Góra.

89

Monika PARADOWSKA
Paradowska M. (2019a), Rivalry, excludability and positive transport externalities – case study of a
private university in Poland, “International Journal of Sustainability in Higher Education”, vol. 20 no.
7, pp. 1290-1312.
Paradowska M. (2018), Rivalry and excludability as characteristics of tools aimed at making cycling in
cities more attractive, “Ekonomia i Prawo”, vol. 17 no. 2, pp. 169-181, DOI:
http://dx.doi.org/10.12775/EiP.2018.012.
Paradowska M. (2019b), The impact of rivalry and excludability on transport choices: a preliminary
research, “Ekonomia i Środowisko”, vol. 69 no. 2, pp. 160-178.
Platje J. (2011), Institutional capital – creating capacity and capabilities for sustainable development,
Wydawnictwo Uniwersytetu Opolskiego, Opole.
Platje J. (2012), Current challenges in the economics of transport systems – a stakeholder and club
good approach, “Logistics and Transport”, vol. 15 no. 2, pp. 37-49.
Poskrobko B. (2011), Przedmiot, paradygmat i kategorie zrównoważonego rozwoju, in: Kształtowanie
teorii i wdrożeniowe aspekty zrównoważonego rozwoju, Poskrobko B. (ed.), Wydawnictwo Wyższej
Szkoły Ekonomicznej, Białystok.
Poskrobko B. (2013), Paradygmat zrównoważonego rozwoju jako wiodący kanon w badaniu nowych
obszarów ekonomii, „Ekonomia i Środowisko”, vol. 46 no. 3, pp. 10-24.
Romer P.M. (1990), Endogenous technological change, “Journal of Political Economy”, vol. 98 no. 5,
pp. 71-102.
Samuelson P. (1954), The pure theory of public expenditure, “Review of Economics and Statistics”,
vol. 36 no. 4, pp. 387-389.
Shoup, D. (2008), The politics and economics of parking in campus, in: The implementation and
effectiveness of transport demand management measures. An international perspective, Ison S., Rye T.
(eds.), Ashgate Publishing, Aldershot, pp. 121-149.
Stiglitz J.E. (1999), Knowledge as a global public good, in: Global public goods. International
cooperation in the 21st century, Kaul I., Grunberg I., Stern M.A. (eds.), Oxford University Press, New
York, pp. 308–325.
Stiglitz J.E. (2000), Economics of public sector, 3rd ed., W.W. Norton & Company, London, New
York.
Toor W., Havlick S.W. (2004), Transportation and sustainable campus communities. Issues, examples,
solutions, Island Press, Washington D.C.
UN-Habitat (2013), Planning and design for Sustainable Urban Mobility. Global report on human
settlements 2013, Routledge, Oxon, New York.
Wyszomirski O. (ed.) (2008), Transport miejski. Ekonomika i organizacja, Wydawnictwo
Uniwersytetu Gdańskiego, Gdańsk.

90

