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Abstract

:

Much of the literature on sustainability has tried to define the “virtuous behaviour” of “agents” (man and his social and economic organizations) so that it respects the “sustainability constraint.” This paper provides a “mirror-image” approach, based on the idea that it is above all necessary to understand why men and organizations tend to develop, at times unconsciously and dishonestly, damaging behaviour that turns into non-sustainability. In other words, to orient man toward sustainable behaviour it is indispensable to understand the “reasons” for the behaviour that produces non-sustainable effects. Regarding sustainability problems, we shall introduce the hypothesis that non-sustainable behaviour is not irrational in an absolute sense but derives from the action of three connected “behavioural archetypes” that accurately describe the “natural” behaviour of individuals in pursuing their aims: behaving in a way that will provide evident short-term advantages, both individual and local, while ignoring the disadvantages and harm such behaviour produces in the long run, at the collective and global level. To solve the problem, we shall try to identify the “levers” that weaken the archetypes and reverse their effects, thereby requiring sacrifices which are unacceptable to some. The paper presents four emblematic cases of non-sustainable behaviour and demonstrates that sustainability must become a fundamental strategic driver.
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1. Introduction


In recent years firms have been subject to increasing pressure in terms of sustainability and sustainable development—according to the well-known definition given by the WCED-the “Brundtland Commission” [1] (p. 43): “development that meets the needs of the present without compromising the ability of future generations to meet their own needs”—as regards both current processes as well as those being developed.



More that a definition, this quote is a “plea” to undertake sustainable behaviour to ensure that today’s benefits do not become harmful for future generations. It is also possible to reformulate the hopes of the Brundtland Commission as follows: if, on the one hand, agents—men and organizations—have to continually develop, on the other they must avoid non-sustainable environmental, economic and social behaviour. If such behaviour already exists, they should try to remedy the damage and above all avoid its repetition.



Over these decades, the definition of sustainable development evolved. This definition was vague but it cleverly captured two fundamental issues, the problem of the environmental degradation that so commonly accompanies economic growth and yet the need for such growth to alleviate poverty [2] (p. 1).



Why is this plea necessary? Are not human agents—men, organizations and nations—able to assess their own behaviour and choose that which does not cause irreversible harm for our future survival? Is there an “irrational” rationality? Does the non-sustainability of today’s actions and policies derive from bad faith, ignorance, individual interests? Why are man and his organizations incapable of seeing into the distant future and instead behave in a myopic manner?



The aim of this conceptual paper is to build a suitable model to understand human behaviour that derives from a myopic vision of its consequences. The attempt will be made to demonstrate that the problem of non-sustainability originates from two fundamental factors or cognitive causes:




	(1)

	
the tendency of the individual to repeat behaviour that gives him an “immediate advantage” that can be observed and measured and at the same to ignore, or not give much weight to, the disadvantages such behaviour will cause in future for the individual in question or for others.




	(2)

	
the lack of an adequate information system for individuals regarding the present state of reality and its future evolution; such ignorance blocks them from modifying their myopic thinking avoiding the disastrous effects of their behaviour.









In fact, many authors and commentators confuse causes with effects. When one asserts that global warming derives, among other causes, from CO2 emissions, or that the pollution of the seas is caused by the excessive consumption and failure to properly dispose of plastic materials, one does not explain anything; we must understand the causes that drive the economy to produce these emissions or consumers make extensive use of plastic materials and we believe in the need to investigate the behaviour of producers and consumers. The objective of this study is to present a simple but general recurrent model—an archetype—that can shed light on the motivations of irrational behaviours that produce non-sustainable effects and to outline a strategy to weaken these behaviours.



The Systems Thinking approach will be used to construct this model based on Peter Senge’s approach in The Fifth Discipline [3] (recently formalized by Mella [4]), one of the most effective instruments for observing, modeling and understanding human and organizational behaviour since it links a coherent conceptual framework and simple, symbolic language that allows one to easily build and quickly interpret operational sense-making models to describe, understand and simulate the behaviour of a wide range of dynamic phenomena [3,4,5].




2. Review of the Essential Literature on Sustainability


The concept of sustainability had its earliest origins in the international debate: “The limits to growth” [6], which centered on how man should intervene to create a curve of logistic accommodation to resources to limit exponential growth in population, food, industrial production, energy consumption and CO2 emissions and to avoid a catastrophe.



Later, in the 1980s and ’90s, serious environmental problems, such as the reduction in the ozone layer and climate changes, caused a greater focus on the concept of sustainable growth. The nature of the debate shifted from ‘limits to growth’ to the concept of sustainable development, with the publication of the more celebrated reports: “World Conservation Strategy”, published by the International Union for the Conservation of Nature and Natural Resources [7] and “Our Common Future” published by WCED [1].



The modern concepts of sustainability began to take shape during the 1990s, after which there was a growth in the number of definitions in various contexts. We have seen a proliferation in the business and management literature, with an explosion in the international literature, in which sustainability is the main theme. The term sustainability is frequently used to describe problems related to technology, economic development and managerial approaches in various fields such as sustainable technology, sustainable economics and sustainable business. To ensure a sustainable economy, several key areas have been explored, such as environmental effects and the consequences for nature from unconstrained economic growth, along with the prospects for economic activity that takes greater account of the social and environmental consequences of market behaviour [8,9,10].



Costanza and Patten [11] take the meaning of sustainability from biology, where the term originated: “Biologically, sustainability means avoiding extinction and living to survive and reproduce. Economically, it means avoiding major disruptions and collapses, hedging against instabilities and discontinuities. Sustainability, at its base, always concerns temporality and in particular, longevity”.



Sustainability is usually defined as: “a broad interpretation of ecological economics where environmental and ecological variables and issues are basic but part of a multidimensional perspective. Social, cultural, health-related and monetary/financial aspects have to be integrated into the analysis” [12].



With regard to the economics of production organizations, sustainability means adequately sustaining businesses, avoiding periods of instability and discontinuity and allowing economic activity to survive over time. The basic idea is that sustainability interfaces with the economy through the social and ecological consequences of economic activities [13].



Many economic definitions of sustainability had been put forth. We can mention several recurring aspects of the definition of this term [14]:




	(1)

	
it refers to a way of observing environmental problems in relation to the economy and society;




	(2)

	
the interconnections are usually described as a triangle, a ‘three-legged stool’; or overlapping circles in a Venn diagram, where the three elements can be diversely described as the economy, environment and society, or equity, ecology and the economy;




	(3)

	
despite the fact the specific elements and their relevance can change, what distinguishes sustainability is the observation of the systemic connections and the idea that the constituent elements should be mutually sustaining and reinforcing;




	(4)

	
the focus on intergenerational equity; that is, guaranteeing to future generations the same conditions available to the present generation;




	(5)

	
a final aspect shared by the various definitions, which differs from the traditional way of observing the environment, the economy and society, is the need to go beyond the mere compatibility of existing laws and regulations.









Nevertheless, in general, as Pearce et al. [15] has commented: “defining sustainable development is not a difficult issue. The difficult issue is in determining what has to be done to achieve sustainable development, assuming it is a desirable goal”.



To increase the dissemination of sustainable objectives, numerous international, national, state and local government protocols and policies, as well as the ‘mission statements’ of corporations and NGOs, include a commitment to sustainable development. Based on the guidelines of the “Brundtland Commission” [1], the United Nations has defined a series of Millennium Development Goals. These goals aim at economic development and the elimination of poverty and the objectives include human rights, health, education and environmental questions. In this context the: “efficiencies of markets, combined with the resources and managerial expertise of large multinationals, are considered crucial success factors in achieving these goals” [16].



In addition, the Global Compact international initiative was strongly requested by the United Nations to get companies, together with UN agencies, to embrace a set of shared values and principles in the areas of human rights, labor and environmental standards. Along with this process to involve firms in promoting sustainable growth, the Triple Bottom Line has gained acceptance as a new instrument to measure company performance following three approaches: economic, environmental and social [17,18,19,20,21]. At the international level, this emphasis has led to a considerable effort to define the common standards for the drafting of sustainability reports and to identify performance indicators that could highlight the value created in the social and environmental areas as well. The GRI—Sustainability Reporting Guidelines on Economic, Environmental and Social Performance [22], are among the most widely used for sustainability reporting, with the purpose of communicating and calculating the impact of business activities on the economic, social and environmental areas.



Recently, there has been interest in making company activities more sustainable and also in developing sustainability as a driver for corporate economic success [8,23,24,25]. A number of theoretical works have conceptualized the link between environmental performance, social performance and financial performance [26,27,28,29]. In this context, Schaltegger and Synnestvedt [30] underline that corporate management would have to identify a specific set of restrictions/incentives for environmental protection and, as a second step, define objectives and goals, formulate plans targeting the cost savings and implement concrete actions. Therefore, today “there is wide consensus that the idea of sustainability figures as one of the leading models for societal development by indicating the direction in which societies ought to develop” [31].




3. Method: Senge’s Systems Thinking Approach


The logic of Systems Thinking can be summarized by this general rule [4]: if you want to understand the “world” you must observe the variables that represent the dynamics of its phenomena and link them together to form unitary, repetitive (often recursive) systems of interconnected variables whose macro-dynamics, on the one hand, derive from the micro-dynamics of the component variables and on the other condition the dynamics of these variables. To understand the global dynamics of these systems, it is necessary to investigate the “causal connections” between variables that constitute them by precisely identifying the linear chains of causes and effects, especially the circular ones and the feedbacks and loops which make the variables interconnected and interactive, so that when the values of a variable change even those of the causal, interconnected variables must necessarily change.



A formal and simple language to correlate variables and variations has been suggested by Peter Senge, who proposes to represent the cause-effect relations using oriented arrows, with the input variables (causes) in the tail and the output variables (effects) at the head of the arrow, as shown in the following Model 1.



Two interconnected variables can show the “same” (“s,” or “+”) or “opposite” (“o,” or “−“) direction of variation. The “same” direction means that an increase or decrease in the former produces a consequent increase or decrease in the latter; “opposite” direction indicates that an increase/decrease in the tail variable produces a decrease/increase in the head variable [32,33].



Two or more variables form a closed causal chain, or loop, when they are connected at the same time in two directions; the first causes variations in the second but this later causes variations in the first. There are only two basic types of loop:




	
Reinforcing loops [R], in which the values of the two variables have the same direction of variation: “s and s” or “o and o”; this interconnection—in successive repetitions of the system’s cycle—reinforces the reciprocal increases or reductions, as shown in the following Model 2:



	
Balancing loops [B], in which the values of the two (or more) interconnected variables show a different direction of variation: “s and o“ or “o and s” as shown in the Model 3:








Senge proposed a particularly useful class of Systems Thinking models he named “systems archetypes”. These are general recurrent models of relations that recur in various situations and in different environments.



One of the most important and potentially more empowering, insights to come from the young field of systems thinking is that certain patterns of structure recur again and again. These “systems archetypes” or “generic structures” embody the key to learning to see structures in our personal and organizational lives. […] Because they are subtle, when the archetypes arise in a family, an ecosystem, a new story, or a corporation, you often do not see them so much as feel them. Sometimes they produce a sense of déjà vu, a hunch that you’ve seen this pattern of forces before. “There it is again” you say to yourself [3] (p. 93).



The aim of archetypes is to rapidly increase the observer’s capacity to see the systemic problems and their structures and to accustom the regulators and managers to sharpen their perception in order to be able to easily identify the systemic structures that lead to problematic situations and the leverage effect of these structures, in order to formulate definitive solutions.



The systems archetypes—of which there are only a relatively small number’—suggest that not all management problems are unique, something that experienced managers know intuitively. If reinforcing and balancing feedback and delays are like the nouns and verbs of systems thinking, then the systems archetypes are analogous to basic sentences or simple stories that get retold again and again [3] (p. 81).



We can state that the problems linked to sustainability arise, are maintained and are difficult to resolve because they derive from the effect of three fundamental archetypes that guide individual behaviour to generate non-sustainable effects.




4. Three Types of Instinctive Archetypal Myopic Behaviour


The first of the two factors that produce non-sustainable effects, indicated in Section 1, can be understood from the explanatory potential of three fundamental archetypes which, while not included in Senge’s list of archetypes, when taken together provide a convincing explanation of how and when a useful, repetitive behaviour of an “agent”—whether it be a man, a territorial organization, a community, a nation) can produce non-sustainable global results even if the behaviour is rational in itself.



The first archetype, called the “Short-Term Myopia Archetype” (Figure 1) [4] (p. 234), describes the behaviour innate in all men (agents) of preferring behaviour that produces short-term advantages (considered in a broad sense) without considering the possible disadvantages from the repetition of such behaviour.



As shown from the structure of the archetype in Figure 1, a rational agent that assigns a high value to short-term advantages deriving from his behaviour (vertical arrow “s”) will most likely repeat this behaviour numerous times, thereby reinforcing the desire to obtain immediate advantages (loop [R1]) without reflecting whether disadvantages that in the long-run produce considerable harm (downward vertical arrow) accompany those repetitive immediate advantages. The perception of short-term advantages reduces the capacity to assess the long-term disadvantages and motivates the agent to continue to repeat such behaviour (loop [R2]). The two loops [R1] and [R2], acting together, reinforce short-term preferences, inevitably producing delayed and large, often catastrophic, problems when the effect of the disadvantages becomes evident. The model in Figure 1 clearly shows why this archetype is called the “Short-Term Myopia Archetype”; it represents the typical structure of the behaviour of agents who show an innate tendency to adopt a “short-sighted” rationality, thereby manifesting “temporal myopia”.



There is no way out: this archetype is always lurking and operates at all times and in all places, regardless of whether agents are carrying out repetitive behaviours. When we perceive its action, a strategy is necessary to weaken, dampen or mitigate its dangerous effects. Due to the human nature of the agent, it is very difficult to contrast loop [R1]; instead, it is necessary to weaken loop [R2] by implementing a convincing information campaign to make the decision-maker conscious of the long-term disadvantages the short-term behaviour can produce.



A second and equally frequent archetype, entirely similar in structure to the first archetype, is the “Local Myopia Archetype” [4] (p. 236): each individual-agent tends to prefer the repetitive behaviour that brings local advantages, ignoring the global disadvantages that such behaviour can cause. A third archetype, also similar in structure, is the “Individual Myopia Archetype”, so called because the agents prefer individual advantages even if the repetitive behaviour will produce disadvantages for larger groups. Local and individual evaluations provide even more incentive to repeat the behaviour that produced advantages linked to the great future global and collective disadvantages.



The “Local” and “Individual” Myopia archetypes are linked to that of the “Temporal” Myopia archetype in that the local and individual advantages from repetitive behaviour are usually perceived in the short term, while the negative effects usually occur in the long term. For this reason, we can refer to the three archetypes as particular cases of a unitary model called the “Short-Term, Local and Individual Myopia Archetypes”, shown in Figure 2.



It is natural to accept sacrifices more willingly for our family than for the collective. Local advantages or disadvantages from public works (pollution sites, dams, highways, nuclear power plants, etc.) prevail over the global advantages or disadvantages the public works will provide the larger collective or territory. “Not in my backyard” is the most common individual response to the community’s request to put up with the construction of public works for the advantage of the collective.




5. Three Strategies to Counter the Archetypes


The “Short-Term, Local and Individual Myopia Archetype”, shown in Figure 2, clearly illustrates that in many cases of repetitive behaviour the rationality of short-term, local and individual behaviour is illusory and the apparent rational decisions of the single agents are irrational in the long run in a broader context and for the entire collective. The individual advantages prevail and as long as the archetype continues to operate, every agent behaves based on his own “individual” rationality and, without restriction and adequate information, fails to perceive a “global” rationality. Figure 2 reveals that in order to deal with the problem of sustainability in individual behaviour, not only in the economic area but the environmental and social ones as well, it is necessary to weaken the loops [R1] and [R2]. The model in Figure 3, derived from Figure 2, allows us to understand that there are only three possible actions (levers) to counter the Myopia archetypes.



	(1)

	
The first solution is to eliminate or weaken loop [R1] by activating an effective system of disincentives to diminish the short-term, individual and local advantages and decrease the agent’s perception of the convenience of the recurrent behaviour, thereby producing the balancing loop [B1]. The disincentives may take the form of sanctions for the agent’s behaviour or the imposition of costs or taxes proportionate in some way to the agent’s advantages.




	(2)

	
A second solution is to eliminate or weaken loop [R2] through the balancing loop [B2] by stimulating an effective stream of information that highlights, in a persuasive approach proportional to the amount of short-term advantages, the negative long-run disadvantages the agent’s current behaviour may produce. The more relevant the agent’s advantages and disadvantages are, the more the information must be persistent over time and diffused over vast territories.




	(3)

	
A third solution operates directly on the agent’s current behaviour through the balancing loop [B3], introducing incentives (social and economic benefits, rewards, tax breaks, etc.) to persuade the agent to decrease the intensity and frequency of his current behaviour and implement processes and technologies capable of reducing the long-term global disadvantage.







The three actions that produce loops B1, B2 and B3 do not necessarily have to be implemented at the same time to counter loops R1 and R2 and directly impact Current Behaviour. The choice of which to use to control the harmful effects of the archetype depends on the type of behaviour one wants/must regulate and on the nature of the agents that produce such behaviour. In many cases, the repeated behaviour produces such great advantages for the agents that to weaken the harmful effects the joint action of all three levers is indispensable.



It is necessary to state that the archetypes in Figure 1 and Figure 2 act at both the level of the individual and that of the collective, or population of similar agents, who, by producing similar short-term behaviour/effects produce cumulative effects that, when summed, lead to long-term collective and global disadvantages for the collective or the population considered as a whole. If an individual uses a plastic bag, he produces garbage; if millions of individuals behave in the same way, pollution of the land and sea occurs, which is not anticipated by the individual agents.



On 5 October 2017, a conference was held in Malta on “Our Ocean,” with the objective of getting governments and firms to make more of a commitment to preserving the sea from plastic and non-biodegradable refuse.



The very properties for which plastics are famed can also be considered their greatest flaw. Longevity, robustness and abundance has led to marine plastic pollution being dubbed “one of the most serious emerging threats to marine biodiversity”, according to the Convention on Biological Diversity. The scale and quantity of plastic production is truly staggering—PlasticsEurope estimates that global plastic production now exceeds 280 million tonnes each year. The industry itself is worth over US$1 trillion according to experts [35] (online).



Abandoned plastic bags have even been found on the highest peaks of the Himalayas.



Waste is an equally complex issue further up the mountain, where climbers frequent the same few routes to attempt safe ascents—and where they leave behind their refuse to avoid carrying any extra weight. Plastics, tents, oxygen tanks and even the corpses of past climbers lay scattered on the slope [36] (online).



In order to better understand the action of the “myopia archetypes”—both at an individual and collective level—and to become aware of the various forms of intervention available, it is useful to present some emblematic situations, while also recognizing that these represent only a small part of a wide range of possibilities.




6. Myopia Archetypes Describing Individual and Local Behaviour


To understand the modus operandi of the Myopia Archetypes, it is necessary to present as the first case the Temporal Myopia archetype, which acts in all parts of the world to determine the destinies of a large number of people that make recurring use of substances that bring great immediate benefits while also producing irreversible long-term harm: the hardened smokers who, to gain the benefit of nicotine intake cigarette after cigarette, year after year, increase their chances of serious long-term health damage (Figure 4).



In many countries, public health regulators have come up with two measures to combat this archetype:




	(1)

	
activate loop [B1] to discourage the perception of a benefit from smoking (current behaviour) by instituting various bans, such as prohibiting smoking in most enclosed public spaces, while driving, in offices, etc., with fines for transgressors and by gradually raising cigarette and cigar duties;




	(2)

	
activating loop [B2], with information campaigns aimed not only at habitual smokers (“smoking kills” is written on cigarette packets in many parts of the world) but also and mainly at potential smokers: youth and school-age children.









If we also consider the effect of individual myopia, the immediate individual advantages clearly produce very significant collective disadvantages: the growth in the number of people with smoke-related diseases leads to an increase in collective health costs, reduces individuals’ work capacity and leads to burdens for families.



The archetypes that regulate the behaviour of smokers can be applied to many other recurrent behaviours similar in nature—immediate benefits and considerable future harm—such as the high consumption of alcoholic beverages, drugs and stimulants (doping), sleeping pills and antidepressants and other addictive substances. Such repetitive behaviour not only causes long-term, serious harm to the health of individuals but also acts in the short term to interfere in their driving capacity or cause them to perceive an altered reality, etc. At the collective level, there clearly is serious damage to society. In these situations, it is possible to activate loop [B3] (Figure 4) to provide incentives for individuals to enter support groups and/or undergo treatment for alcohol and drug dependence. The immediate local advantages cause global damage and disadvantages in subsequent decades, as described in the model in Figure 5.



To stimulate economic development, some countries or areas within a country allow their businesses to use fossil fuels and processes that produce high levels of toxic gas emissions and polluting material. The local advantage is immediate: it allows these firms to win out over their competitors and to grow, allowing the country, or area, to develop in terms of employment and per capita income. Such permissive behaviour, when repeated over the years, produces long-term damage to the health of citizens and to the global environment.




7. The Effects of the Myopia Archetypes on Population Dynamics


The myopia archetypes act at the collective and global levels to guide the behaviour of individuals in a group or population viewed as a whole. As an example, consider the action of the Individual Myopia archetype, which guides the action of the average person who, instinctively, feels the need to reproduce, thereby gaining the immediate individual advantages of joy and pride from the birth of a child, advantages that reduce the perception of the global disadvantages and harm to the environment, society and the economy from non-sustainable overpopulation. It is important to note that “population” dynamics are not only triggered by the innate instinct to reproduce but are normally accentuated by the culture of society. Repetitive behaviour in the short term triggers an increase in population; in cases of abundant resources, this increase is an advantage for society. Once the resource constraints have been exceeded, there is the risk of overpopulation and non-sustainability for the environment, society and the economy, as shown in Figure 6.



The harmful consequences of overpopulation, which are heightened in the long run, are clear. However, it is useful to note the following unwanted harmful effects: the increase in the number of megacities, which today already number a dozen or so, the reduction in the availability of water resources, the non-sustainable exploitation of food sources and the need for a continuous increase in global activity. The most serious problems of global non-sustainability are associated with the effects of the latter, since the continuous growth in global economic activity—which is needed for employment and the production of goods to satisfy the needs of a growing population—leads to:




	(a)

	
the depletion of resources, especially non-renewable ones, above all those defined as “commons” due to the fact they are limited, of common use and freely exploitable (Section 7);




	(b)

	
the continuous increase in energy consumption;




	(c)

	
the increase in waste, especially solid and liquid waste;




	(d)

	
the reduction or exhaustion of disposal sites for solid waste and the risk of uncontrolled waste disposal in the environment (plastic in the oceans and radioactive waste buried indiscriminately);




	(e)

	
increasing pollution and the dramatic effect of global warming and rising sea levels.









Note that the archetype in Figure 6 can also produce the opposite effect on the overall population. When the individual, repeated behaviour is less frequent and intense, then the global effect can be a reduction in the population, which can become non-sustainable when it does not allow the levels of economic growth, employment and welfare to remain unchanged and alters the fiscal and pension system equilibriums, thereby making it more difficult for new generations to maintain their quality of life at the level attained by the previous generations.



It is difficult for regulators to identify the actions that can affect the archetype in Figure 6 since this model describes behaviour belonging to the affective—and instinctive—sphere of agents in the social contexts in which they operate. In the case of overpopulation, a system of incentives and punishments to avoid new births is quite improbable; the introduction of laws or constraints to limit the birth rate has been experimented with but the joy from having new children has shown itself to be much stronger that the laws to combat this. Laws to limit the birth rate were adopted by the People’s Republic of China, which, in 2001, implemented the “one-child policy” for the control of demographic growth with a law that forbid families from having more than one child. This policy was revised in December 2013, thereby allowing Chinese couples to have two children.



When the archetype has led to a non-sustainable decrease in the population, policies were introduced to spur population growth by activating various forms of economic incentives to produce large families, such as occurred in Italy from the end of 1925 to the end of the Second World War and by instituting measures to reduce infant mortality, improve living conditions and health, provide assistance to new mothers, increase the number of nursery schools, etc., as occurs today in many European countries with low birth rates.




8. Myopia Archetypes Describing Collective and Global Behaviour: The Tragedies of the Commons


The overpopulation effect has been noted by Garret Hardin regarding the problem of the exploitation of the “commons.” Hardin states:



Ruin is the destination toward which all men rush, each pursuing his own best interest in a society that believes in the freedom of the commons. Freedom in a commons brings ruin to all. [...] As a result of discussions carried out during the past decade I now suggest a better wording of the central idea: Under conditions of overpopulation, freedom in an “unmanaged commons” brings ruin to all [37] (p. 1244).



In the exploitation of common resources, the main problems of sustainability derive from the need of individuals, usually productive organizations (the appropriators), to employ ever greater quantities of scarce resources in their processes to obtain the economic advantages from their use [38]. The continued and growing exploitation of non-renewable resources makes them even scarcer, so that in the long run their use becomes globally non-sustainable, as illustrated in Figure 7.



We can easily see that the free exploitation by individuals of non-renewable, scarce resources lessens their global availability for the collective and their use becomes increasingly less efficient and “less economic”. To maintain their production and economic standards, the appropriators must intensify the search for residual resources, no matter how scarce, with increasing intensity in order to invent and utilize new methods of research and exploitation, as shown by loop [R3] in Figure 7. Such an effort leads to the complete depletion of the resources, producing the initial “tragedy”: the interruption of the economic activities that were using the depleted resources, with negative effects for individual and collective outcomes. On the other hand, it is precisely this increase in population that, in almost all situations of scarce common resources, accentuates the effects of myopic behaviour, since the non-sustainable effects of the exploitation can cause conflicts among the appropriators, which represents a “second tragedy”, as testified to by the numerous wars over water, oil and gold. It is thus appropriate to give the archetype in Figure 7 the title: “The Tragedies of the Commons”.



The archetype in Figure 7 recurs to such an extent that the model which describes it is known in the literature as “The Tragedy of the Commons Archetype”. As with all archetypes, this one is always operating and understanding it is indispensable for identifying the causes of the Tragedies of the Commons and finding remedies [4] (p. 250). The fish in waters with limited populations of fish, the search for precious materials in a limited area, the reduction (often due to fires) of the tropical forests due to the needs of the local inhabitants to create space for arable land, the lowering of the water levels due to the need for intensive irrigation and the drying up of rivers due to the withdrawal of water to irrigate rice fields: these are all examples of this archetype.



The action of the archetype in Figure 7 is inexorable. Is there any way to combat the Tragedies of the Commons archetype? In general, individuals, producers and consumers must be informed about the long-term global non-sustainability of their current behaviour so that they may undertake educational campaigns to modify lifestyles and production processes, as indicated in the model in Figure 8.



Other actions which directly impact the appropriators are:




	(1)

	
delimiting the area of exploitation of the common resources and limiting the appropriators; this measure often produces conflicts among the potential appropriators, who are trying to guarantee themselves the maximum availability of the scarce resource;




	(2)

	
specify the admissible technologies and processes to exploit the resource;




	(3)

	
set up an outside authority to encourage collective participation and draft common regulations for the appropriators, with precise rules for resource exploitation;




	(4)

	
discourage conflicts among appropriators and set rules to resolve conflicts in a peaceful manner.










9. Myopia Archetypes and Global Warming


Global warming is a global phenomenon that has led to a rise in average temperatures on land, the oceans and at the Poles. This increase in temperature is the result of agents’ economic activity, his consumption and his production processes, which emit greenhouse gases in the atmosphere (carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride), thereby producing a greenhouse effect that traps the heat [39,40] and heightens the effects of solar radiation.



To understand how the myopia archetypes intervene in this process, we require a slightly different model than that in Figure 2; one that puts in the foreground Global Economic Activity (GEA) as recurring global and collective behaviour, year after year. Therefore, it is useful to use the model in Figure 9—which represents a variant of Peter Senge’s model [3]—which, though seeming to be different, corresponds in fact to the general model.



The upper part of the model in Figure 9 also shows the variable “population”, connected in direction “s” to GEA. This means that the dynamics of this last variable depend on those of the “population” and not vice-versa (Section 7); the connection is in a single direction and does not form a loop. Inserting “population” as an exogenous variable is significant: it is difficult to control or reduce Global Economic Activity when population increases. On the other hand, it is precisely this increase in population that, in almost all situations of scarce common resources, accentuates the effects of myopic behaviour.



The Loops [R1] and [R2]—due to economic development necessarily driven by the growing “population”—describe the advantages from the repetition of GEA, both for individuals and production organizations. The GEA produces employment and wages for workers, who then undertake consumption, while for production organizations GEA represents the source of investment opportunities in productive activities and consequently of profits, also providing tax revenue for public organizations.



Nevertheless, GEA also has some disadvantages, since it is one of the sources of the emission of CO2 and other greenhouse gases, which produce Global warming and its expected long-term environmental damage: increases in sea levels, weather disturbances, the breakup of glaciers, drought, more frequent hurricanes, etc.; phenomena that appear to be occurring sooner than predicted. For Maslin [39], these effects are accompanied by more intense economic activity: houses to rebuild, entire cities to be moved, new products, etc., with a new increase in global economic activity. Global warming cannot be easily controlled through individual actions directly on global temperatures; instead, global actions are required to intervene on the causes of this phenomenon at the global level. Therefore, supranational actions are needed to identify and implement a strategy to limit emissions, as shown in the model in Figure 10, which highlights the three classes of possible strategic interventions (boxes 1, 2 and 3).



There is a simple interpretation of the challenging model in Figure 10. When the use of sophisticated measuring instruments revealed the global warming phenomenon and its associated disastrous effects on the environment, economy and society, a “social alarm” became ever more intense (s) and the nations tried to impose a series of tolerance limits to greenhouse gases (s) through international agreements such as the Kyoto protocol (signed in Kyoto on 11 December 1997, by over 160 countries at the COP3 Conference during the United Nations Framework Convention on Climate Change. These treaties obliged industrialized countries to intervene in their economies to reduce the emissions of polluting substances by at least 5.2% from 2008 to 2012, with respect to emissions in 1990 (base year). The recent Bali agreement (2007) established a drastic reduction (25–40 percent by 2020) in greenhouse gases. More recent agreements (Paris, 11 December 2015) have modified the percentages originally agreed upon while leaving unchanged the sense of urgency and danger from global warming.



The Nations that signed the treaties activated several operational levers [34] (pp. 284–289). One of these was investment to finance concrete actions to reduce CO2 emissions below the maximum tolerance limits (box, 1 (these measures are too many and varied and thus are not detailed in the model), thereby producing loop [B1]. The “social alarm” also activates two other powerful measures: on the one hand, fostering the development of a culture that favours a change in consumption habits (box, 2), trying to get people to consume goods whose production takes place with limited emissions of greenhouse gases (loop [B2]); and on the other hand, fostering a change in production processes (box, 3), encouraging production organizations to reduce emissions of CO2 and other greenhouse gases (loop [B3]). The function of these three balancing loops is to counter the two original reinforcing loops, [R1] and [R2], that produce continual global economic activity. If the three classes of strategic actions (boxes 1, 2 and 3) are successful and there are no emissions of greenhouse gases from other sources, there will be a reduction (sense o) in CO2 emissions which will allow the system to achieve the maximum allowable limits (Kyōto, Bali, etc.).



It is intuitively clear that the archetypes in Figure 9 never cease operating to counter the strategies imposed by the supranational regulators; in order to change consumer habits the structure of products and the production methods must be changed and this requires resources for the new productive structures for distribution. The individualistic behaviour of consumers and entrepreneurs results in an unwillingness to accept the necessary costs. Thus, the strategy for global intervention must contain disincentives for producers who do not change their products and production processes (for example, a carbon tax) as well as incentives for consumers (bonus for energy saving, incentives regarding the prices of new products, etc.) that will modify their consumption function. The archetype of local preferences is particularly active. The strategy to counter global warming must be adopted worldwide by a supranational authority; unfortunately, because of local interests not all nations have joined the various conventions aimed at carrying out a collective, global strategy against the emission of greenhouse gases. Moreover, there is a tendency to spread out over time any strategic measures, clearly displaying a short-term mentality.




10. Sustainability as a Strategic Driver


Attention to sustainability has led to an expansion of the concept to include more aspects. It has become a value-laden concept comprising many ideals such as equity, choice, confidence and quality. Given that the term now has environmental, economic, social and political dimensions, a broad, undifferentiated use of the term makes sustainability difficult to understand. Sustainable growth does not represent an option but is rather a necessary condition for success in the medium-long term; social responsibility becomes an important strategic factor [41]. Growth and development must be compatible with the needs and expectations of the citizens: consensus and social legitimization favour the conditions of trust necessary to achieve earnings and competitive advantages [42]. Sustainable development approaches everything in the world as being connected through culture and territory to the quality of life. For example, an island community may have to focus among other things on sustainable fishing, whereas a community dependent on forest products will have a different priority. Quality of life (QOL) is affected by internal or personal attributes of people and by the external or societal environment in which they live. The external/societal impact on QOL directly links quality of life to sustainability) [43,44].



It is appropriate at this point to redefine the concept of sustainability for production organizations, which are the fundamental actors in global economic activity. In general, corporate policies for sustainable economic development growth that respect environmental sustainability cannot be left to the discretion of entrepreneurs but must be guided and, where necessary, imposed on them. The sustainable economic development fits into the company’s ethical conduct, within the framework of corporate social responsibility when adopting socially responsible behaviour [45], fulfilling the economic, environmental and social expectations of all stakeholders [46].



If, on the one hand, the rules of corporate governance, from the Cadbury Code [47] to the Sarbanes-Oxley Act [48], aim at stimulating the adoption of codes of self-discipline and favouring more ethical management behaviour [49], other institutional rules, in particular in the environmental area, constrain firms to adapt their behaviour, as for example in the case of the European market for emission permits, which obliges firms to act in line with the principles of sustainable growth [50]. Moreover, larger, publicly-quoted firms are asked to increase their sustainability and to publish their results in the economic, environmental and social domains. The Communication on the EU Strategy for Sustainable Development (15 May 2001) [51] invited all publicly-quoted companies with at least 500 staff to publish a “triple bottom line” in their annual reports to shareholders that measures their performance against economic, environmental and social criteria. In general, the quantity and quality of international, national and local environmental legislation has increased significantly and international agreements, as the Kyoto protocol, was the impetus to start a global policy change. However, as we can observe, the results are still scarce. Highlighting the opportunities this presents to companies, considering in particular the concept of sustainability as a strategic driver to introduce innovations in products/services and thus achieve a competitive advantage [52,53].



We propose adopting for this purpose Systems Thinking as a powerful instrument to guide the firm toward the objectives of sustainable growth and the creation of shared value. Several interesting models should be mentioned that have recently appeared in the literature on this topic.



According to Nidumolu et al. [54] in the future, only the companies that will make sustainability a goal will achieve competitive advantage. That means rethinking business models as well as products, technologies and processes. The authors propose a five-stage process needed to emerge from the recession and make the firm sustainable [54] (pp. 2–12):




	Stage 1:

	
Viewing Compliance as an Opportunity




	Stage 2:

	
Making Value Chains Sustainable




	Stage 3:

	
Designing Sustainable Products and Services




	Stage 4:

	
Developing New Business Models




	Stage 5:

	
Creating Next-Practice Platforms.









Porter and Kramer [55] emphasize the importance of redefining the purpose of the corporation in order to orient it toward the creation of shared value.



The purpose of the corporation must be redefined as creating shared value, not just profit per se. This will drive the next wave of innovation and productivity growth in the global economy. It will also reshape capitalism and its relationship to society [55] (p. 4).



Therefore, the authors propose a model illustrating three key ways that companies can take to create shared value opportunities:




	(1)

	
Reconceiving products and markets;




	(2)

	
Redefining productivity in the value chain;




	(3)

	
Enabling local cluster development.









Thus, firms should “look at decisions and opportunities through the lens of shared value. This will lead to new approaches that generate greater innovation and growth for companies—and also greater benefits for society” [55] (p. 15).



On the other hand, as Baumgartner and Ebner [8] (p. 6) point out, management should pay more attention to several aspects that are indispensable for achieving business sustainability, such as:




	a.

	
Innovation and technology, in order to reduce environmental impacts from new products and from business activities;




	b.

	
Collaboration with the various business partners (for example, suppliers, R&D institutions, universities);




	c.

	
Knowledge management, to implement the organizational knowledge base;




	d.

	
Processes, that must be planned and roles assigned in order to integrate sustainability into daily business life;




	e.

	
Purchase, being aware to sustainability related issues and relations with suppliers, in order to improve business sustainability;




	f.

	
Sustainability reporting, in order to evidence the results achieved [56].









In conclusion, we hold there are good opportunities for firms who effectively base their activities on the fundamental principles of sustainable growth. In this sense, the concept of sustainability could be broadened by indicating the positive effects in terms of greater innovation and competitive advantage for firms that adopt sustainability as a goal. Thus, corporate sustainability could be defined as the capacity of the firm to adequately sustain its business and improve the medium-long term economic, environmental and social conditions. If effectively adopted as a goal and properly implemented in the production of goods and services, sustainability can represent a strategic driver to develop innovation and achieve competitive advantage.



To this end, we feel it useful to allow firms to share their objectives of change in view of the actual interests of their stakeholders. In the interests of firms, it is necessary from this perspective to consider the strategic potential of sustainability to produce innovation and achieve competitive advantage.



A sustainable world, too, will only be possible by thinking differently. With nature and not machines as their inspiration, today’s innovators are showing how to create a different future by learning how to see the larger systems of which they are a part and to foster collaboration across every imaginable boundary. These core capabilities—seeing systems, collaborating across boundaries and creating versus problem solving—form the underpinnings and ultimately the tools and methods, for this shift in thinking [57] (p. 11).




11. Conclusions


The main contribution of this paper is having shown that the problems of non-sustainability derive from agents’ widespread “myopic behaviour” based on a simple and powerful systemic archetype whose modus operandi remains unvaried over time and space.



The action of such archetypes clarifies that the non-sustainability can be conceived of as the consequences of many (apparently rational) decisions that guide agents’ behaviours. In particular, the paper has presented models for three archetypes, defined as the archetypes of “agents’ myopic behaviour” (Figure 1 and Figure 2):




	(1)

	
Archetype of Short-term preferences (Temporal myopia)




	(2)

	
Archetype of Local preferences (Local myopia)




	(3)

	
Archetype of Individual preferences (Individual myopia)









These archetypes almost always act jointly and are mutually reinforcing (Figure 2). Facing the problem of non-sustainability means not only recognizing the action of those archetypes that produce non-sustainability but above all identifying those strategies that can oppose their actions and reduce their negative effects, as shown in Figure 3. Among the countless number of non-sustainable phenomena, we have presented those for which Global Economic Activity represents the engine that produces the non-sustainability of several relevant effects although many other more serious scenarios, often catastrophic, are possible:



Global catastrophes threaten the long-term sustainability of human civilization. The stakes are astronomical, given that humanity could potentially colonize space and achieve results of great value across the universe. Most research on global catastrophes has focused on preventing the catastrophes from occurring [58] (p. 1475).



Figure 11 correlates the action of three archetypes with three fundamental areas: environment, economy and society [59]. The joint action of the three archetypes clearly shows that individualism and localism prevail in human social behaviour, which can also become a form of “selfishness” that can run counter to the common good. Towards the environment, the prevailing behaviour involves the “short-sighted” and localistic use of environmental resources of all kinds, from materials to the territory.



When you begin to expand boundaries, you will start to see underlying limits and new forces at play, such as the increasing costs and risks of oil-based feedstocks (DuPont) or the need to reduce waste (Alcoa) or to conserve water (Coke and Alcoa). Many of the limits were there all along but have been obscured by previously assumed mental models, such as “We’re in the oil and gas production and marketing business, not the energy business and certainly not in the renewable energy business”. Additionally, the day when we’d need to take these limits into account seemed far enough in the future that they were easy to ignore and most companies did just that. But that day is here or rapidly approaching for many, often more quickly than people’s mental models are changing [57] (p. 189).



In the economic area, all three archetypes influence human behaviour; preference for a short-term perspective for production, consumption and the satisfaction of needs and the existence of individualistic and localistic attitudes often inhibit the economic integration of different areas, a focus on long-term social needs and forms of fair trade.



There are two clear consequences of the action of these archetypes:




	(a)

	
the problem of sustainability is not perceived at the individual level in the short run and in circumscribed environments; instead, the problem must be dealt with by “public (collective) regulators” oriented toward protecting the long-run collective interests;




	(b)

	
the need for people to be educated regarding sustainability in order to produce generalized cultural change.









In this sense sustainability must be associated with social innovation which refers to new ideas that resolve existing social, cultural, economic and environmental challenges for the benefit of people and planet. A true social innovation is system-changing—it permanently alters the perceptions, behaviours and structures that previously gave rise to these challenges. Even more simply, a social innovation is an idea that works for the public good [60,61].



Social innovation is an initiative, product, process, or program that profoundly changes the basic routines, resource and authority flows or beliefs of any social system (e.g., individuals, organizations, neighbourhoods, communities, whole societies) [62] (p. 259).



For consumers whose behaviour is strongly affected by the action of the myopia archetype, cultural change leading to a change in their preferences and consumption standards cannot easily be imposed by national or supranational regulators through laws but must occur at the collective, social and individual levels. For example, it is not enough to forbid by law the consumption of whale meat (since whales are in danger of extinction), forbid their hunting, or close down restaurants that cook them. Neither is it enough to forbid the use of plastic bags, which are convenient for shopping. It is necessary for consumers to become aware of the problem and to modify their consumption habits. Cultural change must receive incentives and support at the global level over a long period, since it must overcome the breaking power of the short-term and individualistic preferences.



Clearly evident is the importance of both extensive and convincing information on the negative long-term effects from short-term behaviour and extensive instructional systems to sensitize the individuals-agents in assessing the individual and global consequences of their behaviour and to modify this from a sustainability perspective. The OECD is aware of the importance of consumer education and recommends developing a policy of education in the use of new technology to enable “informed consumption” to be implemented and emphasizes: “growth in the use of online technologies for work, leisure, electronic commerce and other activities has greatly increased the need for consumers to develop digital competence” [63] (p. 12). The hope is that the consumer able to inform himself in an appropriate manner will become more aware and implement a consumption policy that does not conflict with the non-sustainability of his choices [64,65].



We feel that, in order to be effective, information and instruction must be spread over a vast territory and be very detailed, uniform, credible and convincing. Cultural change represents the definitive solution that exploits the potential of informed and educated individuals.



The advantage of systems thinking derives from the leverage effect—seeing in what way the actions and changes in the structures can lead to long-lasting, meaningful improvements. Often the leverage effect follows the principle of the economy of means, according to which the best results do not come from large-scale efforts but from well-concentrated small actions. Our non-system way of thinking causes significant specific damage because it continually leads us to concentrate on low leverage effect changes: we concentrate on symptoms of higher stress. We correct and improve the symptoms: but such efforts are limited, when things go well, to improving short-term factors, while worsening the situation in the long run [3] (p. 131).



Without such change, normative and structural efforts run the risk of being merely symptomatic interventions on individual variables and thus of not producing the leverage effect on the myopia archetypes needed to deal with sustainability.



Finally, in many cases the use of a single myopia archetype, while making it easier to understand the effect of the causal relation “repeated actions of agents”/“global systemic consequences”, is not enough to describe complex situations in which two or more archetypes often act together. In this case, the behaviour of agents’ changes, producing consequences which at times are combined and at other times interfere to such extent as to make it difficult to grasp the global effects. In such circumstances, the systemic consequences of different types of repeated actions produce unpredictable effects in the Environment, Economy and Society subsystems which at times are “counter-intuitive” (Figure 11). In these cases, for a thorough understanding of the variables that produce the effects of non-sustainability the observer must make an effort to identify and explain his point of view. The present paper has not dealt with this possibility, whose analysis would go beyond the aim of making the modus operandi of non-sustainability explicit.
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Model 1. Direction of variation in cause/effect relationships. 






Model 1. Direction of variation in cause/effect relationships.



[image: Sustainability 10 00021 g012]







[image: Sustainability 10 00021 g013 550] 





Model 2. Reinforcing loops. 
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Model 3. Balancing loops. 
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Figure 1. Archetype of Short-term preference (Temporal myopia) [source: [4] (p. 235)]. 
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Figure 2. “Short-Term, Local and Individual Myopia Archetype” [source: [4] (p. 236)]. 
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Figure 3. Actions to weaken the “myopia archetypes” that make it difficult to perceive the problem of sustainability [based on: [34] (p. 39)]. 
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Figure 4. The “myopia archetypes” that guide the behaviour of smokers and consumers of intoxicating and narcotic substances. 
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Figure 5. The “Short-Term and Local Myopia Archetype” that guides the local behaviour of areas packed with industries, which, to produce at low costs, use materials and processes with high levels of pollution. 
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Figure 6. How the archetypes of myopia produce the non-sustainability of “population” increases. 
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Figure 7. The Tragedies of the Commons. 
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Figure 8. Actions to counter the non-sustainability of the appropriation of the Commons and avoid the Tragedies of the Commons. 
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Figure 9. Global warming [source: based on [3] (p. 345)]. 
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Figure 10. Strategy to counter global warming [source: based on [34] (p. 286)]. 
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Figure 11. Impact of the three archetypes on Environment, Economy and Society. 
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