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Abstract 

This paper provides an overview of the evolving role of fairness in economic thought and 

discusses how it is related to contemporary policy design. We first discuss the 

conceptual foundations of fairness in economics by discussing the notions of equity, 

justice, and efficiency and highlighting they’re between differences. Acknowledging the 

tradeoff between fairness and allocative efficiency we discuss how the  economics 

discipline has addressed this challenge and has provided tools that facilitate prioritizing 

and decision making. We then study how we can measure and capture fairness in a way 

that will allow us to quantify the concept and include it in our theoretical and empirical 

models as well as in experimental settings. Third, we highlight the policy implications 

associated with fairness literature. Last, the paper applies these theoretical insights to 

the governance of water resources—a sector where distributional conflicts, 

environmental constraints, and institutional complexity intersect. Relying on 



interdisciplinary research and policy examples, we uncover how fairness principles can 

shape water allocation, access, and pricing. The paper overall argues that accounting 

for fairness more explicitly into economic analysis can enrich both normative and 

practical policy frameworks, especially in resource-scarce contexts.  
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Introduction 

 

The field of economics has systematically discussed and prioritized aspects of 

efficiency, growth, and utility maximization. This has quite often come at the 

expense of fairness and justice which has raised vivid theoretical and political 

discussions. Nevertheless, looking back to history, questions of fairness were 

prevalent in the history of economic thought. Several classical economists 

such as Adam Smith and John Stuart Mill placed considerable emphasis on 

moral philosophy and distributive justice. However, these considerations had 

not systematically found their formal way to policy making and formal 

economic theory despite their importance. 

Nowadays, in the face of several challenges such as persistent inequalities, 

ecological collapse, and the rise of global dissatisfaction in relation to 

governance, the need to re-integrate fairness into economic analysis has re-

emerged. The climate emergency, in particular, further highlights the 

distributional consequences of economic decisions, both in space, time and 

across economic units, as those who contribute least to environmental 

degradation often suffer its gravest effects. 

The aim of this paper is to provide an overview of the fairness literature and 

to discuss how this applies in the context of climate policy, resource 

distribution, and global cooperation. In doing so, we will first discuss the 

broader theoretical concepts of fairness and elaborate on the differences 

between the terms, equity, justice, and efficiency. 

Then we elaborate on the tradeoff between fairness and allocative efficiency, 

and we discuss how economics have addressed this challenge and have 

provided tools that facilitate prioritizing and decision making. We then study 



how we can measure and capture fairness in a way that will allow us to 

quantify the concept and include it in our theoretical and empirical models 

as well as in experimental settings.  

Third, we highlight the policy implications associated with the fairness 

literature. Last, the paper applies these theoretical insights to the governance 

of water resources—a sector where distributional conflicts, environmental 

constraints, and institutional complexity intersect. Relying on 

interdisciplinary research and policy examples, we uncover how fairness 

principles can shape water allocation, access, and pricing.  

Fairness in resource distribution can play a crucial role in preserving social 

stability and encouraging sustainable water resource management. Life, 

agriculture, industry, and ecosystem maintenance all depend on water as a 

basic resource. To guarantee that all parties involved—farmers, businesses, 

and communities—have fair access to water, water resources must be 

distributed fairly. 

Implementing water rights and allocation systems is one real-world example 

of how to allocate water resources fairly. These systems are designed to 

ensure that water is distributed equitably among various users and to 

balance conflicting demands for water. Frameworks for water rights 

frequently take into account past water use, environmental factors, and the 

needs of vulnerable or marginalized communities. Societies can reduce 

disputes over water use and advance sustainable development by taking 

equity in water distribution into account. Similarly, other natural resources 

like land, minerals, and forests can also be allocated fairly. 

 

 

 



1. Theoretical Framework 

 

1.1 Fairness in Economics  

 

Within economics, the concept of fairness holds is one of the most hotly 

debated topic as it allows us to understanding how to allocate and distribute 

resources (Alesina & Angeletos, 2005). Having as a starting point the scarcity of 

resources-a corner stone for the development of economic theory-societies 

needed to develop ways to ethically consider how resources, opportunities, and 

outcomes should or could be distributed among individuals, groups, sectors, 

countries, or regions.  

Equity, Equality and Need 

 

Our discussion will imitate from the various dimensions of fairness that 

can be considered, i.e., equity, equality, and need. 

The concept of equity refers to adjusting the distribution of resources, 

opportunities, and treatment with the aim of ensuring fair outcomes for each 

individual, while at the same time acknowledging that different people have 

different circumstances and needs. When equity is considered, the central idea 

is to achieve parity in outcomes. Consequently, this might result in disparate 

treatment in order to address or compensate for these disparities (Sandel, 2009).  

The second concept associated with fairness is that of equality. In contrast 

to equity, equality is about providing the same level of opportunity and resources 

to all units of the economy considered, regardless of their differences in starting 

points or conditions. As a result, the implementation of this principle does not 

account for the disparities among individuals or groups; it treats everyone the 

same and relies on the underlying assumption that this will lead to fair 



outcomes. A hypothetical example of equality in action could refer to a healthcare 

system that provides the same level of care to all patients, without taking into 

account their socioeconomic status or background (Rawls, 1971).  

The last concept to consider is that of need. This acknowledges that 

fairness may require providing resources or support to those units that are the 

most disadvantaged compared to the rest. Considering real world situations, the 

concept of need is integral to discussions on equity and justice, especially when 

considering how resources are allocated with the aim of ensuring fair outcomes. 

Addressing needs within an equitable framework might actually imply providing 

specific resources to individuals or groups in order to enable them to achieve full 

societal participation.  

Fields in Economics that Embed Fairness 

The field of economics has developed several ways and frameworks to 

embed those concepts and to understand and model fairness. Perhaps the most 

profound field is that of welfare economics which primarily aims to study the 

ways that maximize overall social welfare. The reason for this approach is policy-

based as quite often policies are designed with the aim of enhancing the well-

being of a society's members. In this field, the concept of fairness is perceived in 

terms of equalizing opportunities or reducing income inequality. Actual policies 

can include various measures such as redistributive taxation, social insurance, 

and public goods provision. It further addresses the challenges imposed by 

considerations of efficiency and equity, analyzing how alternative allocations of 

resources can have an impact both on economic prosperity and fairness across 

different segments of society (see e.g., Sen, 1999; Atkinson, 2015). The fairness-

efficiency trade-off is one of the most classical, hotly debated both theoretically 

and practically in implemented policies, in the field of economics. 

A second field that provides tools to discuss the aspects of fairness within 

the context of economics is that of behavioral economics. It examines the various 

ways in which individual preferences, biases, and cognitive limitations can guide 



and shape perceptions of fairness and ultimately decision-making. By 

incorporating psychological insights into economic models, this field departs 

from traditional economic theory and demonstrates how people frequently make 

decisions that are not in line with rational utility maximization. Examples 

include factors related to both individual biases—such as loss aversion, framing 

effects, and the endowment effect—and social preference traits such as 

reciprocity, altruism, guilt, or sensitivity to intentions. All of these can influence 

how fairness is actually perceived and eventually acted upon. Behavioral 

economists study these phenomena to understand how real-world decision-

making can lead to outcomes that may seem irrational, using the classical 

economic theory standards, but are actually consistent when we embed into the 

analysis potential psychological motivations. This approach is very helpful in 

designing better policies and interventions since it can account for actual human 

behavior rather than idealized rational actions (Kahneman et. al, 1986; Thaler, 

2015) 

A third approach is that of distributive justice theory. It revolves around 

the ethical principles that govern the fair allocation of resources within society. 

Questions that can be addressed are who should receive what portion of 

resources, based on criteria such as need, equity, and merit. Various models of 

distributive justice are discussed by philosophers and theorists in this field (see 

e.g., Rawls, 1971; Nozick, 1974) such as libertarianism (emphasizes individual 

rights and entitlements), utilitarianism, (which aims to maximize overall welfare), 

and egalitarianism (which promotes the equitable distribution of resources). 

These conversations aid in the development of laws and procedures intended to 

divide the advantages and disadvantages of society in a way that is fair according 

to various criteria. Understanding how societies can manage resources in a way 

that strikes a balance between efficiency and fairness—thereby addressing a 

variety of social and economic inequalities—requires an understanding of 

distributive justice. 



The development of all these approaches highlights the importance of striving for 

fairness in economic decision-making. Despite the fact that fairness does not 

always yield the most efficient outcomes, nevertheless it is important for the field 

to highlight the significance of fair outcomes. The reason for doing this is to shed 

light on the fact that fairness promotes social cohesion, trust, and cooperation. 

The role of these elements for the smooth functioning of a society is vital as 

argued in Crisp, 2003. Moreover, the fact that resources are allocated in a way 

that reflects societal values and norms, can enhance allocative efficiency, an 

aspect of fairness discussed in the follow-up sub-section. 

 

 

1.2 Allocative Efficiency and Fairness 

The emerging tradeoffs are a central concept in economic theory. 

Consistent with this logic, withing the fairness literature, the concept of 

allocative efficiency possesses a central role.   It entails the balancing of the 

optimal distribution of resources, on the one hand, and the maximization of 

societal welfare on the other hand (Thomson, 2018). The underlying idea is that 

when resources are allocated across alternative uses, they should maximize the 

total net benefits received by society. If allocative efficiency is hypothetically 

achieved, any reallocation of resources would in principle reduce the net benefit 

to society. This could therefore lead to a state where no one can be made better 

off without making someone else worse off. This principle is widely known as 

Pareto efficiency. 

Achieving efficiency is reassuring that there is no waste of resources, a 

rather beneficial way for achieving collective welfare. Policies ranging from 

healthcare and education to environmental regulation and tax, build on this 

condition when public and private sector decision-making is considered.  

Methods and criteria such the cost-benefit analysis are often used by economist 

to evaluate whether an allocation is efficient. The underlying idea of these 



methodologies is to assess different allocation scenarios and their impact on 

overall welfare. 

However, in order to ensure an equitable distribution of resources, the 

pursuit of allocative efficiency must be balanced with fairness considerations 

(Goel et al., 2008).    

What are the mechanisms at play that can resolve the puzzle of achieving 

allocating efficiency not at the expense of fairness? One approach is via the use 

of market mechanisms. Widely known mechanisms are price signals and 

property rights. When the forces of supply and demand allow prices to adjust, 

markets can efficiently allocate resources to their most valued uses. However, 

we still need to consider the implications for fairness, given the fact that market 

mechanisms are not unlikely to result in unequal outcomes and further 

exacerbate income inequalities. 

Government intervention is another approach to balancing allocative efficiency 

and fairness (Acemoglu et al., 2008).  Government has several instruments to 

mitigate the rise of inequalities (or even reduce them). These include policies 

such as progressive taxation, social welfare programs, and regulatory measures. 

This can in turn ensure that the benefits of allocative efficiency are equitably 

distributed across actors. Progressive taxation is a prominent example as a 

means of redistribution of income and wealth, while at the same time social 

welfare programs provide support to those in need. 

Another challenge to allocative efficiency and fairness is present in the case of 

public goods and externalities (Kaplow, 2020). Public goods are considered to be 

non-excludable and non-rivalrous. Typical examples include national defense 

and clean air. As a result, market failures in their provision may arise. 

Additionally, pollution and congestion that are considered to be negative 

externalities can result in inefficient resource allocation and unjust outcomes. 

All these challenges require a combination of government intervention, collective 



action, and innovative policy solutions that can incorporate allocative efficiency 

and fairness. 

Despite being a demanding task, achieving fairness is a necessary step for 

inclusive and even effective policy implementation. Integrating principles of 

fairness into economic decision-making, allows societies allocate resources in a 

way that advances overall welfare and equity. This effort is crucial for creating a 

more just and sustainable economic system that can ultimately benefit all 

members of society. 

 

2. How we Measure Fairness: Empirical, Experimental and 

Behavioral Approaches 

 

The aim of this section is to review the literature and especially the various 

methodological approaches that economics use to measure and to proxy for fairness. 

Widely used methods include survey data, experimental and behavioral approaches as 

well as machine learning. 

 

2.1 Individual Attitudes Towards Fairness 

 

During the last decades there has been a rise into research related to 

people's attitudes towards fairness, both in economics and social sciences. The 

study of how individuals perceive fairness and more importantly how this can be 

embedded into policies relies heavily on survey data. The reason is that these 

surveys can help researchers and policy makers quantify their perceptions over 

the topic or reflect over their experiences. Importantly, they can be asked various 

hypothetical scenarios and contexts, which make interpretation more feasible 

and handy for policy making. 



As with the use of survey data, economic experiments are on the rise as 

well. The idea behind these experiments is to offer a rather controlled 

environment, within which researchers can observe participants' behavior in 

games. This further facilitates decision-making tasks designed to simulate real-

world situations. All in all, via experiments, researchers can “create” a wide range 

of data and use them to determine how fairness considerations can affect 

economic choices and social interactions. 

Survey data 

Perhaps the most known type of survey data is the World Values Survey 

(WVS).  The World Values Survey is a research project that relies on individual 

questionnaires, takes place every 5-7 years, and explores people's values and 

beliefs. The topics covered are rather rich and diverse. They include information 

as demographics and extend to topics such as democracy, gender equality, 

religiosity, and social capital. They further provide valuable insights into factors 

that shape individuals' perceptions of fairness. Importantly, as they provide 

different hypothetical scenarios, they allow us to evaluate fairness in different 

contexts. 

The WVS is cross-national and longitudinal in nature. This allows 

researchers to compare attitudes towards fairness across different countries and 

over time. The time variation gives the option to evaluate the evolution of culture 

over time as well and make intertemporal comparisons.   

These surveys also make clear that attitudes towards fairness vary across 

countries and regions. This has triggered the curiosity of researchers over the 

globe in studying the cultural, historical, and institutional factors that shaped 

people's beliefs about what is fair and just. It has also allowed them to study 

factors such as income inequality, social mobility, and trust in institutions as 

potential drivers of fairness attitudes. 

One of the earliest and most prominent studies on fairness are those of 

Alesina and Angeletos (2005, 2011) who have made significant contributions to 



the study of fairness and its implications in economics. Their work has 

theoretically examined the interplay between allocative efficiency and fairness 

and has proposed ways and rationale as to how to combine both. 

In order to study the relationship between fairness and redistribution they 

set up a framework of linear taxation. Relying on this they discuss how linear 

tax systems can be designed in such a way as to achieve both allocative efficiency 

and fairness. Their study sheds light on one of the most pronounced trade-offs 

in the literature, i.e., designing tax policies that promote equity without 

sacrificing economic efficiency.  They then extend this analysis to include the 

study of social norms and cultural factors. They argue that the latter can 

influence individuals' attitudes towards fairness and distributive justice and 

should thus be embedded into the analysis. Policy wise, this provided important 

implications for policy design that aligns with societal values and beliefs. As 

discussed above, both papers rely on the World Values Survey to capture the 

norms about fairness and redistribution.   

Figures 1 and 2 are plotted maps that are derived from the World Values 

Survey. For illustration purposes we illustrate the latest wave, i.e., 2017-2022. 

We use two questions that are traditionally used in this literature as a proxy for 

fairness. Individuals declare the extent to which they agree with the following 

two questions: 

1. Democracy: Governments tax the rich and subsidize the poor. Answers 

range from 1-10, with 1 denoting “Not an essential characteristic of 

democracy” and 10 “An essential characteristic of democracy”. 

 

2. Success: hard work vs luck. Answers range from 1-10, with 1 denoting 

“In the long run, hard work usually brings a better life” and 10 “Hard 

work doesn’t generally bring success-it’s more a matter of luck and 

connections”. 

 



Both figures hint to the fact that was already mentioned in the beginning of this 

section. The world holds rather diverse perceptions around fairness. Once we 

acknowledge this, we can and should embed it into our policy making. Culture 

is now acknowledged to play an integral role in policy making rendering policies 

tailor made and thus more effective. 

 

 

 

Figure 1: Luck vs Hard Work Attitudes. Source: World Values Survey 

 



 

Figure 2: Attitudes towards Redistribution. Source: World Values Survey 

 

 

Experiments 

 

An alternative approach is that of economic experiments. Their main value 

added is that they allow for the use of controlled environments, which facilitate 

the identification of causal relationships and enable the study of fairness in 

diverse and replicable settings. For instance, Fehr & Gächter, 2000; Henrich et 

al., 2005; Kahneman et al., 1986 has argued that people often exhibit a 

preference for fair outcomes, and in order to achieve them they are willing to 

sacrifice personal gain to achieve greater equity. Such findings are essential to 



our understanding of the psychological and behavioral factors that determine 

fairness. These approaches also shed light on the mechanics of fairness in 

economic decision-making. 

Daniel Kahneman (Kahneman et al., 1986) has seminal work on these 

topics. One key finding from his work, is that people are willing to sacrifice 

personal gain in order to achieve greater equity. This actually indicates a strong 

preference for fair outcomes. And importantly, this preference for fairness is not 

limited to monetary rewards. It can also be extended to non-monetary incentives, 

such as classroom points or extra credit (Fehr & Gächter, 2000).  

Other prominent examples of experimental games that can study fairness 

and social preferences include the Dictator Game, the Ultimatum Game,  the 

Gift-exchange Game, the Trust Game and the Public Goods Game, among 

others.. Such games have been used to study fairness and cooperation even 

among different populations, ranging from standard student population 

subjects, professionals and even among traditional hunter-gatherer societies in 

such contexts (Henrich et al., 2005).   

In general, experimental studies have been extensively used to investigate 

the role of merit, luck, and concerns for equality of opportunity on fairness. Some 

characteristic examples include Almas, Cappelen, and Tungodden (2020) who 

studied the relevance of the distinction between luck and merit, Mikula and Uray 

(1973) who investigated the equity fairness Vs equality principle debate, 

Cappelen (2007) introduced the idea of pluralistic fairness ideals, Almas et al. 

(2024) extended this idea and confirmed the vast differences in fairness ideals in 

a multi-country study,  while Brands and Charness (2003) and Charness and 

Rabin (2007) focused on the role of intentions.  

Other more revolutionary approaches explore the hypothesis that social 

preferences can be explained as a result of gene-culture coevolution (Bowles & 

Gintis, 2011). This perspective sheds light on the interplay between genetic and 



cultural factors and has argued that fairness evolved as part of this evolutionary 

process (Bowles & Gintis, 2011). 

A relevant paper is Johansson-Stenman and Konow (2010) who discuss 

the relevance of fairness concerns particular in the field of environmental 

economics. People’s fairness views are based on both general rules and the 

context, where context refers to the set of variables and persons employed to 

interpret and apply the principles. They argue that fairness views are based on 

the general rules of accountability, efficiency, need and equity and they conclude 

that stakeholders suffer from fairness bias, that is they tend, consciously or 

unconsciously, to interpret fairness principles in a self-serving manner. They 

split the fairness bias in two: i) Self-centered: using arguments of fairness to 

protect interests; and, ii) Self-serving: distort own beliefs on what is fair towards 

direction of interests ( see also cognitive dissonance theory in Festinger 1957). 

1.2 v 

 

Besides the cultural, economic and institutional factors that may shape 

fairness, we need to further take into account, psychological factors that 

influence fairness perceptions and ultimately decisions. To this end the 

development of fields such as behavioral economics and social psychology were 

instrumental. Their main value added is that they offer valuable insights into the 

cognitive biases and heuristics that shape individuals' fairness preferences. 

Behavioral economics explores how individuals' cognitive biases and 

emotional responses influence their perceptions of fairness. There are several 

types of cognitive biases, e.g., the anchoring effect, confirmation bias, and the 

endowment effect. All the above result can confer an effect on individuals and 

make them to systematically deviate from rational and fair decision-making 

(Fehr and Shcmidt, 1999; Kahneman et al, 1986; Tversky and Kahneman, 1974). 

Emotions are also relevant in this context. Emotions such as empathy and 



reciprocity can actually shape people's fairness perceptions and altruistic 

behavior. 

Social psychology is another field that contributes to the understanding of 

fairness. In doing so it highlights the impact of social norms, culture, and group 

identity on people's attitudes towards fairness. Cultural differences in fairness 

perceptions and reactions to unfairness have been extensively studied, shedding 

light on the role of societal values and norms in shaping individual preferences 

for fairness (Ensminger & Henrich, 2017).  

Last, another concept that is worth mentioning is that of procedural 

fairness. This is proposed by social psychologists John Thibaut and Laurens 

Walker (1975), and emphasizes the importance of fair procedures in shaping 

people's perceptions of outcomes. It actually suggests that the fairness of 

decision-making processes, reflected in aspects such as transparency, 

participation, and consistency, can significantly influence individuals' 

acceptance of economic outcomes, even if they are not entirely equitable. 

 

1.3 Machine Learning and Fairness 

 

Currently, an increasing number of decisions are being controlled by artificial 

intelligence and machine learning algorithms, with increased implementation of 

automated decision-making systems. Some examples include healthcare 

(Rajcomar et al. 2018), finance and credit scoring (Hurley and Adebayo, 2016), 

employment and hiring (Raghavan et al. 2020), education (Holstein, et al. 2019), 

housing (Wachter 2019) or governance (Young et al. 2019), to name but a few.  

Given the extensive spectrum of applications of machine learning algorithms in 

every aspect of daily life, ensuring algorithmic fairness is of paramount 

importance. As algorithms tend to be trained on historical data that suffer from 

bias risk perpetuating historical injustices, reinforcing social inequalities, and 



undermining public trust in automated systems (Barocas, Hardt, & Narayanan, 

2019; Binns, 2020). To mitigate these concerns, a number of fairness metrics 

has been proposed in the literature. For instance, group fairness approaches 

include measures like demographic parity (ensuring equal acceptance rates 

across groups), equal opportunity (equal true positive rates), and equalized odds 

(equal true and false positive rates across groups) (Hardt et al., 2016). On the 

other hand, Individual fairness focuses on treating similar individuals similarly, 

based on a defined similarity metric (Dwork et al., 2012). As a consequence, 

various tools have been developed to mitigate bias which can be implemented at 

different stages of the training process of the models including pre-processing 

adjustment of training data, in-procession strategies to introduce fairness 

constraints, and post-processing methods, where a model abides to fairness 

post-training.  

Recently, tools from the machine learning literature have been extensively used 

in various fields of environmental governance (see for example Vinuesa et al. 

2020). Recent studies have explored the integration of machine learning into 

water governance, with a focus on predictive modelling, optimisation, and 

monitoring (Sit & Demir, 2019; Abdelaziz et al., 2020). However, fairness 

concerns—such as equitable access to water infrastructure and prioritization 

under scarcity—remain underexplored in algorithmic terms and therefore, 

insights from fairness in environmental economics  can guide the development 

of ML systems that not only optimize performance but also promote fairness. 

These frameworks are particularly relevant in contexts like, the Limassol Water 

Futures Lab, where as discussed below, decisions must balance social, 

ecological, and institutional constraints. 

  

 

 



 

3. Fairness Across Different Scales 

 

3.1 Fairness Over Time 

 

The concept of time introduces the dimension of intergenerational equity 

when it comes to policy making. The work of Elinor Ostrom, the Nobel laureate 

in economics, is pioneering in that respect. Ostrom has significantly contributed 

to the understanding of intergenerational equity via her focus on two aspects: i) 

her work on sustainable resource management, and ii) the governance of 

common pool resources. She highlights the importance of balancing the needs 

of present and future generations when considering the allocation and 

management of resources. 

Intergenerational equity pivots on the idea of ensuring that current 

resource allocation and usage do not compromise the ability of future 

generations to meet their needs. By acknowledging the finite nature of resources 

and the potential long-term impacts of current utilization, Ostrom's work 

underscores the necessity of sustainable resource allocation to uphold fairness 

across generations (Ostrom, 1990). 

Sustainability and long-term resource allocation present a critical 

juncture in the discourse on fairness. The dynamic allocation of resources, 

guided by principles of sustainability, raises essential questions about fairness 

and for whom such allocation is equitable. The intricate balance between the 

current and future utilization of resources lies at the heart of this debate. On the 

one hand, sustainable allocation safeguards the interests of future generations. 

On the other hand, the question of fairness in the present arises. Who should 

bear the costs of sustainable resource allocation? How should the benefits be 

distributed among different societal groups? 



This complexity uncovers the tension between short-term gains and long-

term fairness when we consider resource allocation. As with almost every 

discourse in the context of economic theory, a tradeoff arises when addressing 

the fairness conundrum in sustainable resource allocation. Specifically, the 

trade-off between short-term imperatives and long-term equity. Despite the fact 

that  immediate resource utilization may yield tangible benefits for certain 

groups, we cannot ignore the sustainability of such practices. Neither can we 

ignore their impact on future generations. 

To sum up, when considering fairness in sustainable resource allocation 

we need to adopt a balanced approach. On the one hand to acknowledge short-

term priorities while on the other hand to uphold the equitable distribution of 

both present and future benefits. The result of these considerations  might entail 

the creation of mechanisms that can compensate individuals or communities for 

short-term sacrifices in support of long-term sustainability goals, it can also 

ensure that that no segment of society disproportionately bears the burdens 

associated with sustainable resource management. 

 

3.2 Fairness Across Space and Entities 

 

This subsection explores the importance of equitable resource distribution 

across regional, sectoral, and individual-collective dimensions. In doing so we 

aim to identify the challenges and policy interventions that are needed to foster 

a fairer distribution of resources and opportunities. 

 

3.2.1  Regional and Global Disparities: Fairness Between Countries and 

Regions 

 



Regional and global disparities refer to differences in development and well-being 

between regions. The sources of such disparities can be found in unequal 

economic resources, historical conditions, and environmental challenges. The 

main idea of the fairness literature is to address such inequalities through 

targeted policies. Key measures include development aid, fair trade rules, and 

environmental justice. These efforts support sustainable development goals   and 

can help ensure that geography does not determine life chances (Stiglitz, J. E., 

2002). 

3.2.2 Sectoral Fairness: Equitable Distribution Across Economic Sectors 

 

When we refer to the concept of sectoral fairness, we actually consider the 

distribution of resources and opportunities across various economic sectors. 

Such sectors include agriculture, manufacturing, and services and the 

underlying idea is to prevent imbalances that could destabilize the economy. An 

equitable approach ensures that the is no particular burden place on a particular 

sector. To achieve this, balanced fiscal policies, targeted subsidies, and sector-

specific development programs can come at play. This approach creates both a 

resilient economic structure and also supports long-term sustainability by 

diversifying national economic bases (Porter, M. E., 1990). 

 

3.2.3 Individual and Collective Fairness: Balancing Individual Needs with 

Societal Welfare 

 

A fundamental ethical dilemma in policy-making is posed by the balance 

between individual needs and societal welfare represents. This dimension of 

fairness requires to strike a balance to the challenging task of respecting 

individual rights while promoting the collective good. Public health policies are a 

prominent example, since individual compliance contributes to community 



health benefits. As a results both ethical frameworks and legislative measures 

need to carefully weigh individual freedoms against the benefits of collective 

outcomes (consider e.g., the cases of vaccination programs and public safety 

regulations (Rawls, J., 1971)). 

 

3.2.4. Fairness across different levels of social vulnerability  

 

Another dimension of fairness is social vulnerability to climate change, a 

multidisciplinary concept, resulting in various terminologies and definitions. The 

IPCC's understanding of vulnerability has evolved over time, initially focusing on 

hazards to human well-being and then incorporating natural systems. The Fifth 

Assessment Report expanded the definition to include sensitivity, susceptibility, 

and adaptive capacity (Otto et al., 2017). The concept of social vulnerability was 

introduced to differentiate between biophysical and human dimensions within 

this broader context. It is determined by factors such as the population's 

capacity to respond, recuperate, and adapt to hazards and its susceptibility to 

them Fussel, 2012; Cutter and Finch, 2008; Schellnhuber et al., 2016).  Social 

vulnerability is shaped by both internal and external elements such as age, race, 

and health and is dynamic, adapting to evolving environmental and societal 

situations. Comprehending socio-ecological feedback is essential, as key 

thresholds may lead to substantial disturbances. Migration and relocation are 

progressively acknowledged as risks associated with climate change. 

Social vulnerability indices (SVIs) are frequently employed to identify and 

quantify social vulnerability. Mah et al. (2023) sought to map the literature on 

social vulnerability indices and found that among the most common domains 

used to measure social vulnerability were at risk population (older adults, 

children, dependents, etc.), education, household composition, employment and 

housing. However, certain factors are not readily quantified, like emotional 

issues or abuse (Shah et al., 2015). These are frequently obscured or 

intentionally hidden, rendering them challenging to quantify, despite their 

significance (Arora et al., 2015).  This necessitates the development of scales or 

calibration methods for these variables.  

The impact of social vulnerability factors significantly differs among crisis 

phases and country contexts, underscoring the necessity of context in 

comprehending the precursors, processes, and consequences of social 



vulnerability (Rufat et al., 2015). Evaluating social vulnerability on a larger scale 

is impeded by alterations in the social environment and insufficient 

comprehensive data (Mavhura & Manyangadze, 2021). Social vulnerability is a 

fluid metric that fluctuates over time and across different contexts, evolving at a 

faster rate than physical vulnerability (Girasole & Cannatella, 2017). An 

equitable approach to address social vulnerability would be prioritizing high-

vulnerability areas for water resilience investments or designing socially 

inclusive adaptation programs (e.g., targeted subsidies or free water access 

programs).  

 

4. Fairness in Policy Making 

 

Understanding the various factors that shape fairness perceptions is of the 

utmost importance for economic decision-making. Policymakers and economists 

can take advantage of this knowledge in order to design interventions and 

policies that align with people's fairness preferences. This is essential for 

promoting not only greater societal acceptance but also adherence. 

The design of taxation systems is a rather relevant context. Ιnsights from 

behavioral economics can inform the framing and communication of tax policies 

in a way that enhances their perceived fairness (Keen and Slemrod, 2017; Alm 

and Sheffrin, 2016). The utilization of progressive taxation systems is one 

prominent example. The scope of this system is to redistribute income and 

wealth via imposing higher tax rates on higher-income individuals. Naturally the 

tradeoff between efficiency and fairness arises. As it is a quite debated topic it 

has attracted lots of attention in research. The effectiveness of progressive 

taxation in reducing income inequality-and importantly-while minimizing its 

impact on economic efficiency has been extensively discussed in empirical 

research. It is thus important to be able to account for individuals' cognitive 

biases and emotional responses. As such policymakers can reflect how tax 

reforms are presented so that perceived unfairness is mitigated greater public 

support is achieved. 



Social welfare programmes are a relevant context where the concept of 

fairness is central. Typical examples include unemployment benefits, healthcare 

subsidies, and conditional cash transfers. These policies, that are nowadays 

widely use across countries are designed to provide a social safety net and to 

decent standards of living for societal members. At the same time, they are 

argued to potentially operate again economic incentives, thus attracting heated 

discussions.   

Policy makers have several tools in their hands to comprehend and 

address these issues. Examples include e.g. the "ultimatum game" experiments  

or psychological mechanisms (Falk and Fischbacher, 2006). In the ultimatum 

game, two individuals must agree on how to split a sum of money. The 

experiment has consistently shown that people are willing to reject offers that 

they perceive as unfair, even at a cost to themselves.  

As to the psychological mechanisms, these entail understanding cognitive 

biases and emotional responses. Policymakers can design nudges and cues that 

appeal to individuals' inherent sense of fairness. Support for nudges is closely 

linked to the perceived fairness of these interventions rather than just their 

efficacy (Thaler & Sunstein, 2008; Hagman et al., 2015). Nudges are more a 

discrete intervention. They aim to change behavior without coercion and as such 

they have been a subject of debate due to concerns about autonomy and 

effectiveness (Sunstein, 2014). The interesting element about nudges is that they 

can be autonomy-preserving and effective. At the same time there are mixed 

findings on their impact on autonomy and public acceptance (Grüne-Yanoff, 

2012). When nudges are considered, a crucial element that determines policy 

acceptance or not is the framing of information (Tversky & Kahneman, 1981). 

All these tools and approaches make policy implementation richer and 

more tailor made. They also shed light on individual preference on fairness 

aspects being a fundamental consideration. In this era, the fairness literature 

suggests that fairness should be an integral part of policy considerations. 



 

5. Applications to Water Management Systems 

 

In this section we focus more explicitly on the application of fairness 

principles in water management systems. In such a vital resource it is essential 

to ensure equitable access and sustainable use. Water management is further 

complicated as it is inherently intertwined with ethical considerations. Therefore, 

it requires a comprehensive approach that harmonizes regional, sectoral, and 

individual interests with collective societal goals taking into account social 

vulnerability parameters. Thus, the aim of this section explores is to practically 

integrate concepts of fairness into water management strategies that are just 

and efficient. 

The aspects of regional and global disparities that were already discussed 

in a broader framework, are even more relevant challenges of water management. 

The reason is the vast variations in natural water availability. Economic and 

historical inequalities exacerbate the difficulties associated with water 

management, as they require cooperation across national borders. International 

treaties on transboundary water resources have a dual purpose. To secure 

mutual benefits while safeguarding the rights of all parties involved. In regions 

where water scarcity risks trigger or aggravate conflict these agreements are 

vital. 

The sectoral aspect is also present in water management challenges. Given 

the scarcity of water, the distribution of water across agricultural, industrial, 

and residential users should also apply to an equitable allocation. This is a 

prerequisite for sustainability, economic stability and growth. To this end, tools 

from the field of economics, such as differentiated water pricing and usage 

quotas, can be use in this framework. Their aim is to guide the allocation of water 

based on sector-specific needs and impacts.  



A third aspect is the balance between individual rights to water and the 

collective needs of communities. Individual access to safe and clean drinking 

water is a basic human right. At the same time, community and national 

interests, such as food security and economic development, require managing 

water resources in a way that supports sustainable agricultural and industrial 

use. How then do policy makers combine both, in the face of scarcity? An option 

to address this difficult challenge is to encourage public participation in water 

management decisions. This tactic can enhance the legitimacy and acceptance 

of policies, as it aligns individual behaviors with broader environmental and 

economic objectives. Nudges are an alternative option. They can provide 

information about water conservation techniques and offer incentives for 

reduced water usage. As such they can motivate individuals to make choices 

that align with collective sustainability goals. 

In addition, different social groups may be subject to varying degrees of 

climate change that can lead to reduced freshwater availability or salinisation of 

groundwater in coastal areas. This is due to the sensitivity to water impacts, as 

communities or individuals can be affected at various levels; for instance, 

farmers dependent on rainfall or irrigation are particularly vulnerable to drought, 

and women and children in certain regions may be disproportionately impacted 

due to their roles in water collection and utilisation. Ensuring that access to 

water is fair for everyone requires measures, such as investing in climate-

resilient water infrastructure, establishing early warning systems, formulating 

drought preparedness plans, and engaging women, farmers, and marginalised 

communities in the decision-making processes for water resource management 

and climate adaptation. 

 

Below we focus primarily on economic to view some approaches to the 

topic as discussed in the related literature. 



5.1 Institutional Design for Fair Water Governance 

The role of institutions has been rather prominent in the field of economics  

(Acemoglu et al., 2008). In the context we study, water management institutions, 

are central in shaping how individuals and societies interpret fairness and more 

importantly how fairness is applied in practice. Ostrom (1990) for instance, has 

argued that institutions that provide forums for participation (e.g., water user 

associations or basin-level councils) can enhance legitimacy and support 

equitable outcomes. These tools  can be valuable in many water systems, 

especially under stress or scarcity. In such contexts, perceptions of fairness 

significantly influence compliance and cooperation.  

Then the question arises, how can we design fair water institutions? This process 

involves setting rules that capture core fairness principles, i.e., accountability, 

equity, and need. At the same time, they allow for contextual adaptation. To be 

more specific, tiered pricing systems or targeted subsidies can address 

distributional concerns without hampering conservation incentives. Resorting to 

case studies from community-based irrigation systems we find that when users 

are involved in rule-making and monitoring, then the use of resources becomes 

more sustainable and equitable (Meinzen-Dick & Appasamy, 2002). This 

underlines the fact that when embedding fairness into institutional structures 

we can improve system performance and raise trust among users. 

 

5.2 Behavioral and Experimental Insights for Water Policy Design 

In earlier sections we have already discussed the importance of behavioral and 

experimental insights (Fehr & Schmidt, 1999; Falk et al., 2005). In water 

governance, it is particularly important to stress that policies ignoring fairness 

may fail not because of poor incentives, but due to perceived illegitimacy. As in 

the broader context, similarly in water management, experimental methods help 

isolate such effects and test how different framings or rules influence user 

behavior. 



The underlying idea from field experiments in water management hints to the 

fact that even minor institutional changes can reinforce cooperation as long as 

they are perceived as fair. Transparency promoting interventions or interventions 

that promote collective choice can increase compliance with water restrictions 

and investment in maintenance (Baldwin et al., 2019; Janssen et al., 2012). 

Behavioral approaches also reveal that fairness biases—such as self-serving 

interpretations of equity rules—can undermine collaborative solutions 

(Johansson-Stenman & Konow, 2010). Acknowledging and accounting for these 

behavioral dynamics can lead to more robust, context-sensitive water policies 

that achieve the desired outcome, i.e., to align individual behavior with collective 

goals. 

5.3 Economic Mechanisms for Fair Water Allocation 

 

Standard economic theory can contribute to several economic mechanisms that 

can facilitate fair and efficient water allocation. Examples include pricing 

strategies, market and user-based allocation, regional based allocation, 

transboundary water management, applications from behavioral economics and 

procedural justice and public involvement. Analytically: 

i. Pricing Strategies: Several studies emphasize the role of pricing strategies 

in achieving fairness in water management. Dudu and Chumi (2008) and 

Portland Press Ltd (2013) highlight market-based instruments and cost 

recovery approaches as tools to promote economic efficiency and 

equity. These studies illustrated that designing pricing mechanisms 

carefully can balance the need for sustainable water use with equitable 

access. 

ii. Market and User-based Allocation: Dinar et al. (1997) examine two types 

of mechanisms: a) market allocation, and b) user-based allocation 

mechanisms. They find that these approaches can both reinforce 



economic efficiency and address equity concerns. They argue though that 

local contexts and regulatory frameworks matter for the final outcome. 

iii. Regional Allocation Systems: Regional allocation systems are argued to 

play a central role. Reddy (2004) and Dinar et al. (1997) discuss balancing 

sectoral distribution mechanisms as well as individual vs. collective 

rights. What all these studies highlight is the complexity of water 

allocation across different sectors (e.g., agriculture, industry, domestic 

use). They also highlight the need for frameworks that can address diverse 

stakeholder interests. 

iv. Transboundary Water Management: Water (and in particular river) sharing 

at an international level is discussed in Ambec and Ehlers (2007). Their 

study introduces concepts of core stability and fairness criteria. They 

suggest that these principles can guide equitable water distribution across 

national boundaries. 

v. Behavioral Economics Applications: Syme and Nancarrow (2008) and 

Johnson et al. (2007) acknowledge the potential for behavioral economics 

to inform policy design. These studies focus on two aspects: a) institutional 

arrangements, and ii) enforcement mechanisms. Their findings suggest 

what is highlighted in other contexts. Understanding social perceptions of 

fairness can lead to more effective and accepted water management 

policies. 

➢ Procedural Justice and Public Involvement: Procedural justice and public 

involvement in water allocation decisions are discussed in Syme et al. 

(1999) and Johnson et al. (2007). These studies suggest that inclusive 

decision-making processes can enhance the legitimacy and acceptance of 

water management policies. 

 

6. Applying fairness principles in the Limassol Water Futures Living Lab 
 



The ERC Water Futures project seeks to establish a novel theoretical and 

practical paradigm for the design of intelligent urban drinking water systems 

that are socially fair, economically efficient, and ecologically resilient. This 

approach integrates real-time monitoring and control with long-term planning, 

utilising techniques from water science, systems and control theory, economics, 

decision science, and machine learning to facilitate decision-making under 

profound uncertainty.  The project case study is situated in Limassol, Cyprus. A 

living lab has been established to examine the structural demands and issues 

confronting the newly constituted Limassol District Local Government 

Organisation. In collaboration with partners from all backgrounds and sectors, 

it aims to co-design solutions that are both effective and equitable. This 

participatory approach unites stakeholders from various economic sectors and 

societal and organisational groups (public authorities, regional and local 

governments, private enterprises, farmers, NGOs, civil societies, and research 

institutions) aiming to harmonise their interests towards a shared vision. The 

participants exhibit varying sensitivities to the water concerns, so enhancing the 

talks with this element. 

7. Concluding Remarks 
In this paper, we explore the many facets of fairness and how they have 

taken root within the field of economics. Given the trade-offs that emerge 

throughout the decision-making process, identifying ways to strengthen support 

and compliance with policies has become a central goal.  

Nowadays, this effort has matured, and the concept of fairness is firmly 

established. A variety of methods have been developed to reflect this dimension—

methods that allow fairness to be measured, approximated, and tested across 

different contexts. 

Finally, we examine how these ideas apply to water management, a 

particularly complex area due to its geopolitical sensitivity and ethical 



dimensions. Our study presents economic tools that can help promote not only 

equity but also efficiency in the allocation of water resources. 
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