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Abstract: On sustainable development, a fundamental controversy is a value assigned to environmental goods and services.
Economics approaches it from two perspectives: the traditional neoclassical approach (environmental economics) and another, more
comprehensive one, where different sciences converge (ecological economics). This work offers a critical review of conventional
economic theory associated with sustainable development, also highlights the need to assign values to environmental services for
better decision-making, in which individual and social preferences are considered, thereby it would advance towards the central
goals of sustainable development: economic efficiency, social justice, and ecological sustainability. This paper’s main contribution
and novelty are to frame a discussion about the controversy between the various disciplines involved in the commensurability of
nature. This link is a necessity of today’s world and must be considered an important issue to enhance sustainable development.
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1. Introduction

One of the greatest challenges facing humanity today is harmonious coexistence with nature. It is impossible to conceive of
the human being independent of the resources that the environment provides; its nourishment, and all the material inputs that sustain
the production of goods and life itself, are supported by the earth’s ecosystems, hence the importance of conserving them. On the
other hand, the demands of the population go beyond meeting their basic needs, including improvement in comfort levels and, in
some sectors, the accumulation of wealth. This, together with the inadequate administration of natural resources, has caused the
alteration of practically all ecosystems and the consequent impact on human well-being. Any attempt to explain this process refers
to a review of the origins of development, whose evolution responses have emerged to improve social well-being without
deteriorating resources, such as those offered by the sustainable development paradigm.

A study [1] analyzing the effectiveness of environmental programs and regulations requires comparing the costs and benefits
of reducing different pollutants or further abatement. To make useful comparisons, the various benefits from reduced pollution must
be translated into dollars. Unfortunately, estimating the dollar value of environmental damages is complicated, controversial, and
generally uncertain. Often these estimates have been misused. This paper identifies the need for benefit estimates, shows how they
are constructed, and demonstrates how they can be used to improve environmental policy analysis. Another study [2] revisits the
controversy on the economic valuation of ecosystem services in the light of two aspects that are often neglected in ongoing debates.
First, the role of the particular institutional setups in which environmental policy and governance are currently embedded in shaping
valuation outcomes. Second, the broader economic and sociopolitical processes that have governed pricing expansion into
previously non-marketed areas of the environment. Another book chapter [3] considers the triple bottom line (TBL) concept coined
by John Elkington, and now common currency recognizes that corporations add economic value (hopefully) and impact on social
and environmental value-added. These concepts correspond to the three pillars of sustainable development, which economists often
interpret as economic, social, and environmental capitals. Another research[4] reflects on the extensive literature on environmental
sustainability that has been produced over the last two decades and proposes a new approach for environmental policy that goes
beyond the cost-benefit analysis that has proved so difficult to implement for non-marginal environmental issues.

As the scale of the global economy continues to grow, demands on ecosystems are increasing, and there is more evidence of
an unprecedented global socio-ecological crisis that manifests in diverse but unequivocal ways. Examples of current unsustainable
patterns in ecosystem management include the overexploitation of natural resources[5], deterioration of environmental services[6],
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climate change[7], and the loss of biodiversity[8]. Given societal priorities for continuous economic growth, difficulties are arising
in fulfilling demands for multiple ecosystem services. As highlighted in the Introduction, ecosystem management needs to account
for the multiple trade-offs across ecosystem services and scales, among beneficiaries and between periods. Examples that illustrate
the unavoidable trade-offs between current patterns of consumption and production and its various ecological impacts are the
expansion of oil palm plantations in the tropics[9], international carbon sequestration policies, e.g., REDD+[10] and the expansion
of other commodity frontiers in the Global South[11]. The assessment of alternative policy options dealing with social-ecological
trade-offs is a complex issue, given that relevant aspects of decision-making cannot be captured from uni-dimensional
perspectives[12]. The economics community has devoted significant intellectual effort to develop extended (environmental) cost-
benefit analysis hinging on monetary valuations of the environment. The field of valuation is one of the cornerstones of
environmental economics and is generally considered the most appropriate framework for determining optimal economic decisions
in the realm of ecosystem management[13]. The treadmill of monetary valuation, cost-benefit analysis, and marketing of ecosystem
services is attracting increased recognition in environmental governance[14], whereby economic efficiency is placed at the core of
ecosystems management[15].

Theoretical developments have been built around this aspiration or ethical principle that takes up some basic economic science
postulates. Sustainability is approached fundamentally through two approaches: environmental economics, based on neoclassical
economic thought, and ecological economics, which constitutes an eclectic perspective by taking up premises from different sciences
such as economics, biology, ecology, and sociology. The first approach is distinguished by its proposal based on property rights and
the need to assign prices to all goods and services, including nature and its derivatives, while the heterodox approach (ecological
economy) questions extreme commensurability. The objective of this article is to analyze, based on the review of the principles of
sustainable development and the associated economic theories, the feasibility of assigning values to the goods and services of
ecosystems and thereby contribute elements for the discussion about the controversy between the various disciplines involved in
the commensurability of nature.

2. Towards a definition of sustainable development

The development model that has prevailed for more than a century has modified human dependence on nature. This model has
resulted in strong pressure on natural resources that is evidenced in environmental degradation, characterized by erosion,
desertification, deforestation, loss of biodiversity and soils, as well as by pollution of water, air, and soils, generating various
problems social issues such as poverty, malnutrition, unemployment, and violence. The degradation arises since the human being
begins to use highly energy-consuming technological processes in agriculture, but it intensifies after the industrial revolution, which
leads to a consequent social problem [1]. At that time, the relative abundance of resources and scarcity was no longer limited to
land, but capital made it possible for the economy to abstract from the physical world and reduced it only to those objects of
utilitarian value for the human being.

Both specialists and society came to conceive a world without physical limits. Economic growth became the primary objective.
The essential thing was no longer the satisfaction of human needs but the accumulation of wealth, which generated a dynamic
appropriation of natural resources [1]. A productivist economic development model emerged, whose features are still in force, whose
fundamental premise is economic growth. According to this paradigm, any problem can be solved with technological advances [2].
Man'’s relationships with nature are based on an anthropocentric ethic; that is, the human being is the only one with the right to
decide what has value, which is established based on the utility that he provides [3]. Towards the sixties of the last century, economic
growth was the main objective of the countries; greater development should imply greater well-being. However, even with the
growth of economic indicators, social problems and those related to the degradation of natural resources were increasing. It was
evident that the existing system promoted economic and social inequality, as well as damage to the resources of the biosphere,
endangering their permanence. In the 1970s, various analysts began to insist on the need to propose a new development model. In
1987, the World Commission on Environment and Development proposed the integration of environmental conservation into the
objectives of social and economic development under the label of sustainable development through the Brundtland report Our
Common Future, which defined it as “one that meets the needs of the present without compromising the ability of future generations
to meet their own” [4]. The need to integrate economic, ecological, and social processes into the analysis has required the attention
of different disciplines, which has led to different definitions and, although divergences persist in terms of content, many of them
focus on ethical and moral development. Some have as a priority to influence well-being; others advocate more for the defense of
ecological sustainability. However, and following the foundations of this approach, the majority assume that sustainable
development must be balanced in three basic dimensions: social, economic, and ecological or environmental, which would allow
fulfilling the ethical and social purpose of the development, and with a more efficient provision and management of resources,
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where social planning and the proper use of environmental resources would be applied, in addition, life support systems would be

maintained.
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Fig. 1. Evolution of green movements to sustainable economics

The principles of sustainable development are an integrated approach, or with an interdisciplinary vision and solidarity with
future generations, it must be equitable and fair; joint participation of the population is required to influence decision-making; The
planet’s capacity for regeneration and assimilation must also be considered, hence the need to conserve ecosystems. The limits of
current development are not found in the technology and the number of existing resources; they have to do with social inequality,
the intensity of using natural resources, and the planet’s ability to absorb the waste resulting from production and consumption. The
sustainable development process as such is based on a healthy economy with social equity and environmental quality; Its objectives
must focus on eliminating poverty and maintaining the economy in its optimal ecological size, that is, regulating the rate of use of
resources so that it does not exceed its growth or replacement rate. Sustainable development, in this sense, goes beyond being a
scientific-technical principle; it is a normative principle that intends that human life can be perpetuated. According to Costanza[1],
it is a philosophical, ethical concept that relies on different sciences to explain and achieve its ends; its approaches demand the
management of complex systems since solutions to long-term global problems involve many disciplines and connections between

them are required.
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3. Environmental economics and ecological economics

The different development theories have been based on economic doctrines. Hence it is impossible to separate them from the
economic dimension [1]. Sustainable development uses the tools of the economy to become operational, that is, to put into practice
the elements that make it possible to achieve this aspiration or ethical principle, which it does through two approaches or approaches:
environmental economics and ecological economics. According to some authors, such as Jiménez-Herrero[5], this type of
development goes beyond conventional economics and is better adapted to the ecological economics approach. Both approaches
are described below, which aim to integrate nature into the economy, although they differ.

3.1. Environmental economics

Towards the end of the fifties and the beginning of the sixties of the last century, in the face of the deterioration of nature
attributed to the evolution of the economy, economic science recognized, in the debate on development, that natural resources could
constitute a restriction for growth, for which a new relationship between physical resources and the economy was necessary [6];
This is how environmental economics arises, with this new theoretical approach, the nature variable was incorporated into the market
without renouncing the objective of economic growth.

According to Riechmann, the biosphere performs three indispensable and irreplaceable functions: an essential source of life
and habitat for living species, a storehouse for energy and raw materials, and a waste dump. However, under the prevailing economic
paradigm, it is assumed that raw materials from the environment are inexhaustible and waste products irrelevant. This idea
encourages that the services provided by the environment do not have a price because there are no specific markets for their exchange
[7]. According to this approach, the non-existence of markets in this type of goods and services is explained by the absence of well-
defined property rights, as in public goods (the air we breathe or the ozone layer) and common resources. (open forests or unregulated
aquifers), both are characterized by non-exclusion; that is, no one can be excluded from their enjoyment. However, they differ
because there is no rivalry in consumption since their use does not reduce its availability, while it does in the second [8]. The
problem with common resources arises when they are freely accessible, which implies that their use has no cost, but unlike public
goods, their depletion or degradation is possible due to rivalry in consumption and lack of regulation availability. The market does
not indicate the value of environmental resources, and hence in many cases, they are considered free because their use and enjoyment
do not have any monetary cost. When this happens, the cost of appropriation of a good or degradation of service is paid by society;
that is, they become hidden subsidies that prevent us from perceiving the importance of conserving resources. The economic system
considers this situation an externality because it occurs when one person’s activity affects the welfare without the latter charging a
price for it if it is negative or positive [6]. Environmental economics proposes to convert these negative externalities on a scale that
is comparable to the elements of the economic system; For this; it proposes the use of some techniques that allow assigning a price
to environmental goods and services, which will be useful when designing specific instruments such as taxes, subsidies; or, for its
direct integration at a price. In this way, these negative externalities would be internalized, and environmental degradation activities
or actions would be discouraged. Environmental assessment is the tool that allows such an assignment.

Environmental economics has been known as the neoclassical economics of natural resources and environmental pollution,
and it is considered an extension of conventional economics [9]. According to some authors, such as Aguilera-Klink and Alcantara
[10], this approach does not constitute a critique of the current economic system but rather represents a specialization within
neoclassical economics. According to Azqueta, it is not about environmental economics trying to make the market define the quality
of the environment with which society wishes to live but to use the logic of the market to discover its value and where it would like
to go. Society in terms of environmental quality

3.2. Ecological economy

Ecological economics emerges as a critique of the approaches of environmental economics, and it casts doubt on the part of
the instruments of conventional economics on which it is based, given the evidence of its failure. It aims to delve into those social
and ecological aspects that conventional economics has not considered by integrating economic and ecological processes based on
efficiency and equity criteria [11]. The ecological economy was born properly as a branch of the economy in the eighties of the last
century when theoretical divergences arose in environmental economics regarding the role of the substitutability and monetarization
of natural resources [1,12]. The first contributions stem from the critique of neoclassical theory made more than a hundred years
ago by Sergei Podolinksy, Patrick Geddes, and Fredrick Soddy, who tried to incorporate energy flow analysis into economic studies;
later, Nicolas Georgescu-Roegen proposed his work The entropy law and the economic process which, despite criticism, constituted
the basis of the paradigm shift. This work indicates that the degradation of energy, through the phenomenon of entropy, is
irreversible, a postulate that becomes the main theoretical foundation of this approach [13]. From this perspective, the economy
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depends on the presence of ecosystems for its existence. Hence the survival of physical and biological processes has priority over
profitability, regardless of people’s perception; Its purpose is to study all the objects that make up the biosphere and natural
resources, which do not necessarily provide any utility to human societies: the value of environmental resources is intrinsic to them.

Ecological economics focuses on the physical nature of resources and their link to interrelated systems; it takes into account
the scarcity and the renewability of the same to the harmfulness and the possible recycling of waste generated; It has the purpose of
guiding the institutional framework and generating solution proposals [14]. Given the complexity of the dynamic interrelationships
between the economic system and the physical and social systems, this approach seeks to study problems in a transdisciplinary way
to construct responses to environmental and social problems. From the convergence of different disciplines, various contributions
to economic theory have been developed that lead to sustaining that ecological economics proposes, rather than modifications to
the predominant economic system, a conceptual reconstruction of the economy [15]. Ecological economics is considered as the
current paradigm and as the science of sustainability management [16]; This part of the premise that the global ecosystem (the earth)
is finite and has limited capacities for assimilation and regeneration focuses on the interaction of economic, social and environmental
systems within the framework of equity, distribution, ethics, and culture. If the economy is considered a subsystem within the global
ecosystem, open to the exchange of energy, matter, and information, then it is assumed that it is subject to the laws of nature. Thus,
ecological economics is based on three basic biophysical principles: The first law of thermodynamics states that matter and energy
are neither created nor destroyed; they only transform; that is, they remain constant in a closed system (like the earth). This implies
that when extracting resources or using energy, they must return in some way, at some point, and in the same proportion; therefore,
the production and consumption processes will always be accompanied by the generation of waste [17].

The second law of thermodynamics, or entropy, states that matter and energy continually degrade in one direction, from usable
to unusable or from available to unavailable. Therefore, an increase in entropy equates to a decrease in available energy. Every time
a process is carried out, a certain amount of energy is dissipated, irretrievable, and therefore will not be available to carry out any
future work. Thus, what gives value to matter or energy is its availability to be used. The main sources of energy on our planet are
fossil hydrocarbons that, when used, lose the possibility of being reused, which implies their imminent depletion [18].

The third principle refers to the impossibility of extracting more resources than nature can regenerate and generating more
waste than nature can assimilate. In this way, the global system is limited by the laws of thermodynamics; the world is finite, which
implies the irreversible depletion of resources and the services they provide. That is why the degree to which economic activity
must operate will be defined by scale, that is, by the capacity of ecosystems to support it. One of the elements that differentiate
environmental economics from ecological ones is precisely scaled. Ecological economics emphasizes the production times of nature,
in contrast to the production times of the economic system. The destruction of nature is expressed in the difference between
economic time and biological time, controlled by nature’s rhythm (regeneration of resources and absorption of waste). If the goods
and services of nature are introduced to the market, this difference will be altered, which will result in a high rate of deterioration,
where economic time triumphs over ecological time [19]; For this reason, some authors, within this same approach, disapprove of
the use of monetary valuation. Authors such as Ehrlich and Ehrlich have considered that the main ecological problem is
overpopulation, a position that has been highly criticized by those who argue that assuming this would indicate that natural resources
are insufficient to satisfy the population; This criticism would be meaningless in the face of the real fact that, even in the case of
abundant resources, their indiscriminate use would end up using them up[20]. The real problem then lies in consumption because
although human needs are finite and should be similar for any human being, societies have modified them according to their
historical-cultural condition. However, for some authors, the decrease in consumption would imply the decrease of the economy
and, therefore, the system’s collapse [21]. Costanza proposes exploring models where central economic, ecological, social, and
political planning. The problem of substitute goods is not solved by finding new lifestyles but by reconfiguring these, particularly
those who obtain higher incomes. ; Likewise, it would also be necessary to consider sustainability as essential for subsistence[21].

In this way, ecological economics can be considered a critique of conventional economics since it incorporates a new way of
visualizing and assuming the relationships between physical and social systems; Furthermore, its transdisciplinary nature allows us
to understand the interrelationships of complex systems and visualizes nature as an ordered set of ecosystems that need to be widely
known to guide management. It is based on physical knowledge of the biosphere to support monetary valuation and decision-making
by economic agents. Its foundations are equity, ethics, and justice, values that it takes up to understand sustainability and proposes
to measure it through biophysical indicators as a complement to monetary ones. It incorporates those aspects hidden by the price
system in the analysis, implying undervaluing environmental resources and processes and their repercussions.
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3.3. Contrasts and concordances between both approaches

While environmental economics builds valuation only on objects that provide well-being to society or are useful to it,
ecological economics extends the analysis to the rest of economic objects that cannot be translated into monetary units and
complements valuation with the physical measurement of resources in cases where monetary values are not valid. According to
authors who adhere to the ecological economy paradigm, such as Naredo and Martinez-Alier and Roca-Jusmet, environmental
economics incorporates the transformation of the natural environment as a problem of allocation of scarce resources and encourages
their monetarization. This contrasts with the postulate of the second law of thermodynamics, which states that all material
transformation is irreversible and gives rise to physical waste and dissipated energy generation[22, 23]. In addition, they consider
that the monetary valuation of externalities is applicable only in the case of reversible phenomena (such as water pollution, which
can be cleaned). Still, the value assignment does not proceed in the case of irreversible ones (such as the extraction and depletion
of a resource) or where energy processing or dissipation was involved.

Other criticisms from the ecological economy point out that the environmental economy assumes that nature is constituted
only by natural capital, thus leaving aside the complex functions arising from the interrelation of that capital with energy flows to
which no value can be assigned to them. A central criticism is that this does not prevent deterioration even when the assigned
monetary values are very high. On the other hand, the greatest difference between approaches is the scale measurement when
assigning values, since, through this, importance is given to the assimilation and regeneration capacity of the evaluated system. The
ecological economy proposes to take as a reference a sustainable scale; that is, it does not erode the environmental carrying capacity
over time[24].

Environmental economics has considered incorporating the natural environment as a problem of resource allocation. However,
it does not contemplate the physical-chemical laws of nature. As noted, the second law of thermodynamics establishes the
irreversible degradation of matter and energy that gives rise to physical waste and dissipated energy. This implies that ultimately, it
is a problem of equity and degradation and loss of energy resources. In this framework, the waste generation should be less than the
assimilation capacity of the ecosystems and the extraction less than its sustainable or renewable yield, which is hardly the case today.
On the other hand, environmental economics implies changes induced by incorporating environmental aspects into decision- making,
a top-down strategy. In contrast, ecological economics entails modifications from society, which implies a strategy from the bottom
up [25].

According to the ecological economy paradigm, technology must be harmonized with sustainable development, and advances
in this field are necessary for the generation of clean technologies aimed at increasing the productivity of resources; that is, to
generate a greater volume per unit of resource, as well as to venture into the design of products and processes that facilitate recycling
[26]. In contrast, environmental economics considers that resources do not have to be limited, since once they become scarce,
technological innovations aimed at satisfying human needs will take place [27]. This approach assumes perfect substitutability
between natural and produced capital and requires sustainable growth that considers the non-reduction of per capita consumption
through the optimal use of resources and technology [28]. One of the most marked differences between the two approaches has to
do with territoriality. In the ecological economy, the data obtained for assigning values must be linked to a reference territory. Hence,
the use of cartographic tools such as geographic information systems is essential. In the conventional approach, focused on
rationality, a dimensionless world is conceived that evolves regardless of specific territorial references and considers figures the
most appropriate working instruments. Despite the differences between approaches, it is important to admit that their common
objective is to know and understand the human-economy-environment interaction, which leads the economy towards sustainability
[29]

4. Discussion

4.1 The valuation

The value is defined, in general, as the degree of utility or aptitude of the things to satisfy the needs or to provide well-being
or delight. Human beings give value to different elements based on our conception of the valued object’s needs. If we consider that
the environment provides a wide range of values that positively affect well-being, we can say that it acquires value for society [2].
According to environmental economics, these values, given their utilitarian nature, can be integrated into the economic system.
However, beyond their use, the true value of ecosystems lies in their ability to fulfill important ecological and environmental
functions that, even when they do not have a utilitarian value, are fundamental for life and provide essential goods and services to
satisfy the needs of the ecosystem. Human needs and their development; this capacity has been diminished by the intervention of
the human being himself. Although the renewable character allows ecosystems to re-establish themselves, the population’s needs
have exceeded the time required to make it possible, so the quality and quantity of the services they provide have decreased to such
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a degree that in some cases, their alteration is irreversible. Environmental valuation emerges as a tool of environmental economics
that considers it useful to value the services provided by ecosystems and their impact in monetary terms. That is, an attempt is made
to assign quantitative values to the goods and services provided by environmental resources, regardless of whether or not there are
market prices that allow doing so, to generate indicators that account for the importance of these resources for society [30].
According to the main authors of this paradigm, the fact that services are intangible and problems are evaluated in physical terms
does not mean that it is impossible to do so in monetary terms. Those who maintain the convenience of using this tool, although
they consider that some elements of the environment are invaluable, affirm that by not valuing them, they would fall into the error
of assuming that their value is zero, and thus they would be excluded from decision-making. Hence the need to estimate the values
to have elements that allow comparing environmental factors with social and economic ones, even when there is a risk of assigning
values lower than the real ones.

4.2. Monetary valuation and commensurability

Valuation is the process of estimating and expressing a value for a particular stock or object; in the environment, this process
focuses on allocating monetary value to goods and services of an ecosystem. It is a controversial tool since there are various
questions about the allocation of a price to nature; The difficulty or impossibility of measuring its intrinsic value is argued and the
inability to assign values to future social costs due to the uncertainty of the processes. However, according to the environmental
economics approach, monetary valuation constitutes an indispensable instrument to advance towards the balance between economy
and environment. For the ecological economy, on the other hand, it is necessary to move from market values to a type of these that
reflect the intrinsic value of nature, based on its very existence and on the environmental services it provides; in this way, the short-
term vision would be overcome to transcend future generations.

Despite the differences in the appraisals of these approaches regarding the value, it is clear that they are used in both, although
with a different vision [31]. Authors such as Castro e Silva and Teixeira suggest that social change concerning the environment
strongly links values[32]. It is possible to find a large number of indices to measure various aspects of sustainability [33-35];
however, according to Gasparatos and Scolobig, when using composite indicators, it is not It is possible to make a specific
assessment of the role of human beings, as is the case with biophysical or economic indicators, since notions of value are lost during
the normalization and aggregation of the elements that make them up[36]. In recent years, market-based instruments have been
adopted at the regional level to assess the condition of regions. However, valuation remains a great challenge; A wide knowledge
gap persists about biophysical and ecohydrological relationships that should serve as the basis for reliable modeling. Identifying the
ecosystem services provided by a region and assessing their contribution to human well-being is a daunting task [37]. However,
progress is being made in the design of instruments that consider spatiality and integrate the available economic and biophysical
information and thus allow the generation of reliable values to estimate the integral value of territories or regions. This assessment
not only makes it possible to incorporate such values into the economic system but also provides additional information to assess
how they vary across space and how, through them, it is possible to influence the design of policies that promote the recovery and
increase of the capacities of environmental services and, consequently, a favorable impact on social well-being [38, 39].

According to Haro-Martinez and Taddei-Bringas, the use of Geographic Information Systems (GIS) to identify and quantify
environmental services acquires increasing recognition for its spatial or territorial identification scope for the estimation of reliable
values and the efficient use of resources. Hence it has become a reference base for adopting Payment for Environmental Services
(PES) schemes[40]. PES schemes are the voluntary transaction of environmental services between a provider and their user, which
allows the former to be compensated for the guarantee of the service in exchange for a general economic remuneration [41]; they
constitute the first practical approach to the integration of the economic system with the social and environmental one. These
schemes have come into force in recent years due to their potential to change harmful behavior to the environment and their benefits
to rural livelihoods [11]. Currently, the valuation of environmental services occupies a central place in the political and academic
agendas of biodiversity conservation due to its usefulness in decision-making [42]. Even when the approaches of environmental
economics and ecological economics coincide in need to use this instrument, there are discrepancies regarding its design and
application; for the first, it represents a scheme to improve the efficiency of natural resource management, while for the second, it
constitutes the opportunity to reconcile decisions on natural resource management with social interests.

Due to the similarities between both perspectives, it is noted that adequate implementation of the PES scheme is possible were
linked to profitability, inter and intragenerational equity is considered [43]. This would lead to meeting the expectations of both
approaches in terms of improving the management of resources to ensure the provision of environmental services and thus have an
impact on increasing the quality of life and reducing poverty, especially in rural areas. According to Naredo, environmental
management can proceed in two ways: one, from monetary valuation, by applying the analytical approach of conventional
economics based on monetary prices, costs, and benefits; and the other, adopting the analytical approaches of the different disciplines

B < IJESP 2021, Vol 1, Iss 1, 3-15, https://doi.org/10.35745/ijesp2021v01.01.0002 P




CJJESP 10

involved in environmental problems to management[9]. The author argues that both perspectives must complement each other so
that the utility and well-being of the economic system adapt to ecological requirements and incorporates the difficulties represented
by the interaction with the rest of the systems with which it is related. This implies that the economic system relies on others that
provide it with adequate information and allow the problem to be dimensioned to affect the physical universe it is immersed in.

In this way, the object of study would be extended to other systems, and the systems that are most appropriate to the context
would be used, thus moving from the universe of monetary value to one where physical reality is included, with new predictive
models and technological options, and with new processes of social negotiation, where the discussion focuses not only on the market
but on institutions and information. As can be seen, the above does not imply a renunciation of monetary valuation. Rather, it alludes
to integrating the economic system to its biophysical and territorial environment, giving rise to a new analysis structure. This new
approach called ecointegrator leads to a conceptual restructuring of the economy by upsetting its instruments, methods, and
principles [9]. On the other hand, there is no standard measurement method evaluating externalities to be considered arbitrary. Hence
it cannot serve as a basis for the design of environmental policies. However, it is not possible that such policies are based solely on
ecological rationality since to decide, it is necessary to compare costs and benefits, which makes the assignment of values
indispensable.

The complexity that surrounds the interrelationships of the various systems involved has led to the consideration and use of
the multicriteria decision theory [42], which proposes to evaluate all those criteria necessary for decision-making, these can be of
various kinds: assessment, monetary, weightings of the different factors involved, consensus. The possible solutions are organized
in a matrix, and a practical judgment based on the capacity for perception and knowledge is used to make the final decision.

As can be seen, under this logic, there is no single solution to the problem; rather, it depends on the relative weight or
importance given to each criterion [44-48]; This allows us to maintain that for an informed and adequate decision-making aimed at
solving complex problems, it is necessary to develop solid instruments, useful for the evaluation of the different elements involved
and their interrelationships. The most accepted and used method is the multicriteria approach, which implies the individual
evaluation of each element. To be valid must be based on reliable information; monetary valuation is one of the tools that can
provide this information. In short, making sustainable development operational requires the convergence of the proposals of both
approaches. Both the tools proposed by ecological economics and those of environmental economics should be complemented to
obtain better and more information regarding decision-making consistent with the principles of sustainable development: equity,
justice, efficiency in the use of resources, and that it corresponds with the natural load capacity of the system being evaluated[49].

4.3. Sustainability in the allocation of monetary values

According to Naredo, the object of study of ecological economics is sustainability without necessarily having to resort to a
single type of value expressed in numbers. Valuing the environment is useful, although not necessary; This approach does not
renounce some economic objects’ valuation but rather limits it. Thus, some of these objects have monetary values , and others may
be expressed in physical units. It is necessary to consider some basic problems that green economics addresses, from which the
valuation must be made. According to this approach, the basic challenges are sustainable scale, fair distribution, and efficient
allocation. The first refers to the fact that the scale or magnitude of human activities must be ecologically sustainable; it refers to
the natural capacities of the ecosystem to regenerate inputs and absorb waste on a sustainable basis. The second is related to the
distribution of resources and just property rights, both of the present generation and between this and future generations, as well as
between humans and other species; here, the mechanisms can be taxes, social security payments, or payment schemes for
environmental services, among others. The third and last one suggests allocating resources between final uses of the product
(includes market resources such as purchased goods and non-market such as environmental services) according to individual
preferences determined by the individual’s ability to pay. Even when allocation and distribution are treated by conventional
economics, the scale has been practically excluded, so it is necessary to consider both allocation and distribution around ecological
sustainability [44—46].

The preceding is relevant in the valuation framework from the ecological economy since this approach opposes the
internalization of external costs through market prices because this implies undesired effects on income distribution. Transferring
externalities to society through the market entails social injustice since distribution through the market, in principle, is not fair. This
approach, therefore, considers that distribution and allocation should be kept separate, in such a way that for the former to be fair, a
transfer policy is necessary (property, taxes, collection for social security, payment of environmental services, etc.) that should be
agreed based on social benefit. On the other hand, the prices determined by supply and demand would be the base mechanism to
carry out an efficient allocation. Thus, if the distribution is based on monetary values, social injustice is incurred by transferring the
costs of using resources in the productive processes to society; However, if these values are used for the allocation of resources,
those who would pay for these externalities would be the owners of the means of production. Thus, distribution and scale must be
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supported by social consensus. The decision elements can be diverse (biophysical, social, and economic indicators); Among these,
weights of monetary or numerical values can be considered for decision-making. Once these two problems are solved, market
mechanisms can be used to allocate resources efficiently. These three elements should be treated in an interrelated way as this will
allow compliance with the principles of sustainable development.

In summary, to make the green economy approach operational and then meet the goals of sustainable development, it is
essential to take into account three factors: sustainable scale, fair distribution, and efficient allocation of resources; These would
have to be considered in an integrated manner and the following order: first, set the ecological limits of the sustainable scale, which
could be achieved through the creation of policies that ensure that the growth of the economy remains within those limits; second,
to establish an equitable and just distribution through policy instruments, which allows reducing the degree of inequality; and third,
use market mechanisms to carry out the allocation [47].

4.4. The values of sustainability

According to what was suggested by Costanza[1], the valuation of ecosystem services based on efficiency, justice, and
sustainability should be based on three types of values:

1) The “E” value, based on efficiency, is based on individual preferences that are assumed to be fixed. It is assumed that these
preferences exist, and their value is determined by the willingness to pay for the good or service given; Under this consideration,
the best estimate of what people want to pay would be what they pay in the real market. In cases where there is no market
price, such as in environmental services, this can be estimated from information obtained with questionnaires where individuals
answer how much they are willing to pay for the good or service in question.

2) The value “F” (fair or just in English) is based on justice, where the subjects express their preferences as members of the
community, not as individuals. There should be consensus on the values that would be fair for all community members and
other species, both in the present and future. Scientific information about the future consequences of assigning such values is
incorporated into consensus-building discussions.

3) The “S” value, based on sustainability. It would require an evaluation of the contribution to the ecological sustainability of the
resource in question; This value is linked to the physical, chemical, and biological role within the long-term functioning of the
global system, so it is necessary to have scientific information about the functioning of the global system and to build a
consensus in this regard. The individual expresses his preferences as if they were representative of the entire system (individual,
community, and other preferences) instead of expressing current individual preferences.

With what has been analyzed so far, it can be assumed that the value of services based on economic efficiency implies less
difficulty for decision-making; however, the preferences of all community members would not necessarily be reflected in it, so the
value is based on justice would be more appropriate. However, despite the benefits of the F value, the role of the life support system
is excluded, that is, the environment where the relationships between the social and the economic take place. The sustainable value
tries to interrelate in the long term the physical aspects with the social and economic ones through knowledge, considering the
preferences of the system as a whole, which would ensure sustainability in the long term, since the aforementioned basic goals
would be met: scale sustainable, fair distribution and efficient allocation[48,49].

5. Conclusions

More than a science or technique, sustainable development is an ethical-philosophical-normative principle that perpetuates
human life. Hence, this paradigm does not incorporate the conditions to become operational, so it requires reliance on various
disciplines such as economics, from which two approaches emerge: environmental economics and ecological economics. The first
seeks to integrate the elements of sustainable development through the traditional reasoning of neoclassical economics, while the
second, recognizing contributions from the former, transcends it and proposes a conceptual restructuring. The ecological economy
paradigm bases its proposals on values such as efficiency, equity, justice, and the capacity to regenerate and assimilate the global
ecosystem in a sustainable way. The theoretical review carried out allows us to sustain, with Jiménez-Herrero, the existence of
greater compatibility of the ecological economy with sustainable development goals; however, it is evident that this approach also
uses the tools of environmental economics a complement to its own. Thus, ecological economics endorses the proposal to
operationalize sustainable development by estimating sustainable value based on the system’s preferences (individual, community,
and other beings’ preferences). The use of sustainable value would imply its integration into the decision-making system and would
ensure long-term sustainability. The sustainable value can include the values of efficiency (E) and justice (F), which would be used
as instruments to base the social decision (consensus), both in distribution, understood as the use of instruments by the state to
promote equity, as in a scale, understood as the carrying capacity, assimilation, and recovery of the planet.
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On the other hand, maximizing efficiency in allocating resources would be based on market mechanisms. Thus, putting into
practice or making sustainable development operational implies considering three types of values, one from the tools and principles
of environmental economics (E) and two from ecological economics (F and S); These values would make it possible to generate
criteria that in turn would base decisions to define a sustainable scale, a fair distribution and an efficient allocation of resources.
Thus, it is possible to argue that progress can be made towards sustainable development by implementing the instruments proposed
by both streams. The values calculated in monetary figures and those produced by logical reasoning, scientific information, and
those derived from social consensus constitute essential and complementary elements for comprehensive decision-making. In this
sense, it is proposed to transcend the false dilemma between the positions that disqualify the tools of one or the other of both
approaches analyzed. Much of the existing empirical valuation works could be framed indistinctly in environmental economics or
ecological economics. When reviewing them, it is noted that most remain in the generation of the E value, thus limiting themselves
to a vision circumscribed to the traditional economic perspective. This limitation can be solved by obtaining the S and F values by
constructing models that integrate them into sustainable development goals: sustainable scale, efficient allocation, and fair
distribution. This integration will make it possible for the development of values not to be limited to the generation of a monetary
value or weightings by regions, but rather to form analytical models to support decision-making, based on scientific information
and social consensus, so that it is possible to have more adequate tools to advance on the path of sustainable development.

As a recommendation for future studies following cases can be mentioned: Future studies could analyze rural sustainability in
more depth since this literature is essential for economic development in poor regions. Future studies could use other techniques,
such as main path analysis, to compare findings. Future research could investigate (in-depth) other papers as a literature review.
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