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There is no clear consensus on what will be the ontological foundations of ecological

economics. A similar situation is valid for the epistemologies related to ecological

economics and the methodologies to be constructed afterward. In this study, evaluations

have been made on the subject area, which tries to contribute from many fundamentals.

As a result of the evaluations, it was concluded that instead of subjective judgments

about the foundation that is in the process of being formed, the ecological reality
dominated by causation can be beneficial for a more effective scientific activity.
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1 Introduction

In today’s world, economics has become
a branch of science that deals with how
economies grow, how to makes the most
optimal production, and how to distributes
wealth, which is the result of economic
growth (Stigler, 1975). Another concept,
ecology, has the same first syllable as eco-
nomics, but according to Heraclitus, the last
syllable “-logy” points to a set of rules that
have always existed in Greek, not created by
a creator or humanity. In a combined sense,
ecology points to an area-structure in which
living things interact together in a certain or-
der. In terms of economics and ecology, we
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can say that; In a sense, ecology describes
the economics of natural-given households
(Faber & Manstetten, 2009).

When economics and ecology are exam-
ined in intellectual foundations by going be-
yond etymological origins, the first funda-
mental reality that emerges is this; economics
is within the boundaries of ecology. Regard-
less of which economic system it is, the rules
within the economics cannot prevent ecolog-
ical acceptances and it must continue its ex-
istence on the axis of these acceptances. In
this context, it can be said that ecology con-
stitutes a greater existential basis than eco-
nomics.

On this existential basis, the establish-
ment of a methodology of science that is
formed on the axis of satisfaction of human
activities without taking into account the
basic constraint of these activities creates
fundamental problems regarding the analy-
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sis. Consumption of limited resources is the
backbone of the production. Well, what do
the ecological effects that occur as a result of
the transformation of this mode of produc-
tion millions of times mean in terms of eco-
nomic continuity? Considering the scarcity
of resources in mainstream economic theory
does not fully meet the dynamics of ecolog-
ical laws about the structure of the speci-
fied continuous process. The dynamics of the
post-consumption process are of great impor-
tance in terms of evaluating both reality and
a sustainable world on a better scientific ba-
sis. This important process increases the po-
tential of ecological economics.

In this century, when the climate crisis,
which emerged in parallel with the wrong
establishment of the relationship between
a basic economic activity and ecology, has
emerged as an undeniable reality, economies
want to continue their locomotives contin-
uously. Our adherence to certain ecological
laws requires the transformation of economic
activity accordingly and to investigate the
compatibility of these laws with our activi-
ties. Putting such a constraint in an economic
structure whose direction is determined by
consumption brings some basic problems,
which may result in the revision of market
economics rules.

In the plane of this revision process, some
questions arise both in this study and in the
foundations of general ecological economics.
Considering this framework, some questions
arise that need to be evaluated. The first
question to be questioned is what is the onto-
logical origin of economics and ecology. An-
other question is whether there is a differ-
ence between economics and ecology. An-
other question that needs to be investigated
is whether every material that is economi-
cal has to be ecological. The epistemologi-
cal and methodological connections parallel
to the stated questions and their derivatives
will also raise various questions within them-
selves. These inquiries have the potential to
create a scientifically beneficial and eclectic
process in terms of contributing to the es-
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tablishment of ecological economics. The sci-
entifically useful and eclectic process, on the
other hand, will contribute to the ongoing
scientific structure of economics as it is based
on a reality that will minimize the normative
assumptions on an ontological basis.

In this study, the justifications developed
for this potential will be evaluated. The con-
text of the evaluations will be in a criti-
cal place to the view that the basis offered
by ecological economics, which includes the
laws of nature on its ontological basis, to-
gether with biophysical processes will cause
social change and that only such an axis
can be established in ecological economics.
In this sense, the scientific justification of
ecological laws, which constitute an impor-
tant part of the developments that will con-
stitute the building blocks of fundamental
economics, does not necessitate the change
in social structures as a preliminary condi-
tion. The strict preconditions set in trying to
understand the ontological base in order to
maintain or change it undoubtedly contain a
limiting epistemology. On the axis of these
explanations, the links related to ontology in
the first part, epistemological connections in
the second part, methodological connections
in the third part will be examined and the
conclusion part will be discussed.

2 Literature Review

Economics has been open to a number
of problems since its birth as an intellectual
field. In this context, the corpus of the his-
tory of economic thought continues its ex-
istence by containing both minimal intellec-
tual differences and the schools of thought
that are located in fundamentally opposite
positions. Although the literature in question
offers a very important treasure as a research
area when it comes to ecological economics,
the studies have been relatively limited.

While entering the discussion, the impor-
tant point regarding the separation of the
concepts of economics and economies from
each other is made by Spash (2019) effec-
tively and the economistic fallacy resulting
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from this mistake is opposed. According to
the author, while economics appears as a sci-
entific pursuit, economies are a given collec-
tion of social realities that emerge at a cer-
tain time. In this sense, formal economics
may not be able to say anything about a cur-
rently given economics. The reason for this
is that the ontological structure of given so-
cial realities cannot be evaluated singularly.
According to Spash, this is the misconcep-
tion that lies at the basis of the contention
of heterodox economists towards mainstream
macroeconomists or neo-classical economists.
This is because the distinction between for-
mal and substantive economics is divided
into singular and plural ontologies.

When the distinction between substan-
tive economics and formal economics is
looked at more deeply, factors such as power
relations and social structures, which are
lacking in the market economics based on
the price mechanism, are stated as the main
reason why the formal economics in question
cannot explain the current economic struc-
ture. In this context, comparing ecological
economics made by the authors (Gerber &
Scheidel, 2018) with formal economics based
on substantive economics seems erroneous
according to Spash. The ontological base de-
fined on the basis of the distinction made ac-
cording to the features specified in the work
in question should be a solid understanding
of economics combined with a pluralistic on-
tology based on understanding the wealth of
human economies rather than creating single
universal economics. In other words, it states
that the singular ontology offered by formal
economics cannot exist in substantive eco-
nomics especially in the context of ecological
economics.

In addition to the formal and substan-
tive economics discussions, when the realities
revealed by Georgescu-Roegen (1971) in his
work are examined, the dynamics that occur
after the economic process as a situation cre-
ated by the economic analysis itself are not
subject to analysis in modern economics. It
remains in place as a solid reality, while it
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is clear that its absence from the analysis is
essentially a deficiency of economic theory.
Ecological economics, the idea attempted to
be grounded by Georgescu-Roegen, ontolog-
ically tries to include the laws of ecology,
but by Spash (2011) integrating this solid
and biophysical basis into a social change
process. In addition to this view da Luz
(2011), he stated that the lack of mainstream
economists as the first law of the economics
is about the distribution of resources in the
legal framework in the market, while the sec-
ond law of the economics is that the eco-
nomics energy transformation and entropy
production determine the growth of wealth.
In this context, it seems problematic how to
justify such phenomena as the social change
process determined by evaluating the same
ontological base in different epistemologies.

In this context, as (Spash, 2012) stated
in his article, it is also stated that the on-
tological basis offered by grounding entropy
in economics cannot be a source for a pure
reductionist epistemology. The present exis-
tential basis may include physical, chemical,
and biological laws of nature, but as an ex-
ample, he says that human behavior cannot
be understood with this reductionist episte-
mology. A change is expected when ecologi-
cal laws are integrated into the economic pro-
cess, just as the reality presented by natural
sciences is defined by humans on an onto-
logical basis and transitioned to epistemol-
ogy, which is the process of information ex-
traction. While the effect of this change on
the human world may have social aspects,
it seems problematic to accept change as a
pioneer in reality. In this context, the theo-
ries that will be formed by basing the theory
of economics on an ontological basis in the
context of its relations with ecological dy-
namics can be tested and tested, the more
effective theoretical models regarding the an-
swers to ecological problems will be able to
offer (Shogren & Nowell, 1992).
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3 Ontological Links In The Context of
Economics and Ecology

Scientific knowledge, for which the real-
ities must be the basic indicator, must also
manifest itself in economics. The world and
vitality, which are a given reality, is a neces-
sary phenomenon for the continuation of eco-
nomic activity. The criticisms made against
the ontological basis of the generally ac-
cepted economic theory, beyond the ability
to create an objective function given by re-
ality in the tendency to maximize human
profits, are generally on the foundations that
support understanding rather than explana-
tion in more ambiguous areas. Of course, eco-
nomics is inherently related to social real-
ity. However, trying to include the ontolog-
ical definition of these relations into a for-
mal analysis does not help to make an on-
tology more objective. On the other hand,
the narrow profit-maximizing context of eco-
nomic human rationality provides a concep-
tual framework in which ecological relations
are excluded. Certainly, some presupposi-
tions and abstractions are necessary for the
sake of analysis for economics, which is more
prone to quantitative analysis in complex hu-
man relations than other social sciences. The
main point that is wrong is to assume that
the result of the analysis made as a result of
the epistemology established on the axis of
certain axioms in a narrow ontological defi-
nition is completely sufficient. When we look
at the general reflection of the economic ac-
tivity of humanity in terms of ecology, which
can present pure objectivity, the view that
economic activity is understood as active and
ecological processes as passive contains onto-
logically inaccuracies.

Due to its field of existence, ecological
economics has to reach the common knowl-
edge of natural sciences and social sciences,
as it investigates how economics and ecology
function in relation to the relationship be-
tween humanity and nature. The association
of this existential basis with the normative
propositions in the social sciences to ecologi-
cal economics creates an important problem-
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atic. Various normative propositions are also
proposed for economics, which can be defined
from a biophysical basis by affecting the ef-
fects of ecological dynamics on the analysis
based on classical economic theory (Franco,
2018). In this context, basing a research field
specific to a discipline on social utopias, var-
ious ethical and ideal evaluations may create
various shifts in the reflection of this real-
ity. Ultimately, every science discipline re-
flects some of the reality (Baumgéartner et al.,
2008). The reality that ecological economics
is based on should be to accept constraints,
which are a kind of necessity as humanity,
rather than the basis of ecological boundaries
in economics through social utopias.

Ecological economics, which is on a pre-
analytical basis, is very vulnerable to encoun-
tering problems with achieving objectivity on
ontological grounds. The factors hindering
this objectivity can be either ideology-based
or scientifically based. Establishing such a
foundation of economic thought essentially
has such dynamics (Spash, 2012). Since the
ontological basis that can be defined is com-
posed of thoughts in the pre-analytical situ-
ation and lacks a specific mathematical and
empirical background, it is highly likely that
there are some illusions.

In general, economics, which is the first
social science to have a formal structure, of-
fers a structure that should be developed in
this sense but should not be sacrificed to
ambiguous methodologies. The formal struc-
ture of neo-classical economics is an impor-
tant milestone in analyzing the reality that
occurs in an economic system in which the
market economics and price mechanism op-
erate (Spash, 2019). Ecological realities, on
the other hand, play an important role in the
expansion of the economic system and trans-
formation of the formal structure into a more
robust structure by adding on this touch-
stone. According to the ontological classifica-
tion made by Spash (2012), it is categorized
as biophysical, social, and economic reality.
With ecological dynamics and realities, ac-
cepting economic constraints will take prece-
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dence over the social, as economic activity
as transformative action will be a more effi-
cient and fundamental variable. Considering
that constraints can be created by restrict-
ing economic activity socially, some freedom
problems arise. The reason for this is that the
control of the economy is not only related to
the economy but touches many points of life
(Hayek, 1976).

Due to the potential basis of ecological
economics, the imagination of a systemic
change is imposed as an additional burden on
ecological economics. To look at economics as
a science that will be created by articulating
an ontologically observed reality as a must to
create new social change damage the essence
of the matter. Changes will and should occur
when these principles are applied; however, it
is insufficient to provide a suitable basis for
carrying the belief that all problems will be
solved along a utopian axis.

4 Epistemological Reflections of Eco-
logical Economics

The reason why the modern scientific
view is insufficient in the context of ecolog-
ical economics emerges as an epistemologi-
cal deficiency in revealing the relation of eco-
nomics, which is also considered as a social
phenomenon, with the objective laws of na-
ture. This shortcoming is not limited to the
economics dominated by numerical methods.
In sociology, another social science, this de-
ficiency is observed in this field as all reality
is socially constructed and evaluations are
made with a method aimed at understand-
ing more dominantly. This deficiency comes
from the unrationality of human behavior, no
doubt. But evaluations in the context of eco-
logical matters that try to link between for
instance ecology and economics has to need
a different practice of thinking. In this sense,
neither method can present a holist struc-
ture in the analysis to be made in the rela-
tionship between ecology and economics. In
short, the epistemological base should par-
allel both the information provided by the
public sphere and the dynamics provided by
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nature. In a sense, this can be considered as
the processing of reality for economics. An
epistemology to be considered in this con-
text will present a method in which the truth
is confirmed rather than a method based on
the compatibility of propositions with other
propositions. In this context, in social con-
structivism, where everything is built on so-
cial reality, currents stating that all knowl-
edge is obtained only through empirical pro-
cesses fall into an epistemic error in essence
(Spash, 2012).

It is wrong for this holist approach to
put the understanding of a certain discipline
at the center. For this reason, researchers in
other disciplines, as well as economists, make
incomplete evaluations in shaping humans,
the most dominant type of the ecosystem, on
a sustainable basis. However, the core target
of sustainability to correct is economic activ-
ity. Sociological, cultural, or ethical consid-
erations, regardless of the dynamics of eco-
nomic activity, tend to be lacking.

In this sense, although mainstream eco-
nomic theory accepts that resources are lim-
ited and needs are unlimited, it contains de-
ficiencies in terms of ecological process. This
acceptance does not contain information de-
spite the dynamics that occur after the use
of resources. The laws of nature, which we
can see the fact that resources are limited,
exhausted, and will eventually be exhausted,
are being postponed by technological devel-
opment in the economics literature. Techno-
logical change, which can be evaluated in
the context of the dynamism of markets and
the creation/sustainability of resources, can-
not hide the absolute truth. In this sense,
it is necessary to make a resource definition
in the light of the existence of absolute en-
tropy law. Because the mainstream economic
axioms accept that the resources in ques-
tion are limited, while distributing the con-
sumption of resources with efficiency, they
do not touch on the entropic situation re-
sulting from the transformation of resources.
The laws of thermodynamics provide a basis
for the existence of biophysical constraints in
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economics rather than a new understanding
of economics (Townsend, 1992). These con-
straints prompt us to look again at the basis
of the relationships that economics has es-
tablished as a science and to examine how
economic thought systems are formed around
these constraints.

In an order where production and con-
sumption processes are carried out on the
axis of resource transformation and entropy
is dominant, research to be conducted with-
out entropy dynamics in knowledge infer-
ences is not economically and epistemically
optimal. The transformations that have been
going on since the beginning of life are un-
der the grip of entropy, including processes
in which human beings are not involved. Ab-
solute degradation exists in every activity,
and it is impossible to reach a zero entropy
level (Georgescu-Roegen, 1971). It is about
the size and dynamics of entropy that should
be examined here. In his book The Entropy
Law and the Economic Process, Roegen ex-
amined the process in both philosophical and
analytical platforms. The main result is that
economic activity should be created within
the boundaries provided by nature. Roegen
says in his book that economic activity in the
context of production-consumption relations
consists of only two streams; low entropy
producing input and high entropy producing
output. Stating that the mode of production
that feeds life itself produces low entropy,
Georgescu also says that the product that en-
ables people to enjoy life causes high entropy.
In this context, economic growth constitutes
an irreversible and continuous process that
transforms humanity’s low entropy into high
entropy. In this process, only agriculture and
mining operations at a low entropy level. In
his interpretation of economic value, the au-
thor stated that value can actually be mea-
sured by the level of entropy; The value at
the low entropy level is zero because the ac-
tivity at this level is not an activity in which
production is based on human pleasure, but
an activity related to the continuation of life
(Georgescu-Roegen, 1971).
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Since the transformation of the bound-
aries provided by nature also depends on
the laws of thermodynamics; this new epis-
temological foundation, which is formed by
taking the laws in question into the in-
tegrity of knowledge, can help to create a
more scientific structure in order to complete
the shortcomings of economics and provide
a better understanding of economic growth
(Missemer, 2016). According to Missemer,
the main purpose of Georgescu’s injection
of entropy into economics is not economic
shrinkage, which is a controversial issue but
to create the material dimension of economic
development. In this context, an economic
shrinkage will certainly occur, but this will
be a qualitative change, not a quantitative
change. When analyzed on the basis of this
distinction, the methodology also differs de-
pending on the epistemological basis. The re-
ality accepted by qualitative change is the
manifestation of an economic understanding
formed within ecological limits. The point
that should be taken into consideration in the
name of ecological economics is that the epis-
temological connection established adheres
to the realities on the ontological basis and
does not create a kind of epistemic mistake
(Spash, 2012). It is predicted that access to
information will be more effective in episte-
mology, which will be created by not break-
ing away from the ontological base.

5 Methodological Reflections of Eco-
logical Economics

Even if its ontology and epistemology
are well-grounded, the pursuit of the po-
tential of ecological economics coexists with
many additional methodological challenges.
The merging of society and nature in such
a broad framework raises problems of vari-
ous complexity. In solving such complexity,
it is important to be open to other method-
ologies and to examine their methods of ob-
taining information. In this context, ecologi-
cal economics can strengthen the ability to
explain interdisciplinary methods open to
learning because the field of existence re-
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quires the knowledge of more than one sys-
tem. Within this domain of existence, there
are both precisely defined biophysical pro-
cesses and social processes that are unclear
but where trends can be identified, for exam-
ple (Franco, 2018). In this sense, when deter-
mining the content of the interaction, being
open to other disciplines on the methodolog-
ical basis to be formed should not be consid-
ered as method chaos. The conditions under
which the effective method in question will
be determined should include an eclectic pro-
cess. In this context, methodological plural-
ism is not open to an endless understanding
of method freedom (Spash, 2012).

Regardless of pluralism, determining the
concept of value in the method to be deter-
mined methodologically is one of the first
striking points in terms of both difficulty
and importance. Whether the concept of
value can be limited to monetary aggregates
presents a key point. At this point, the is-
sue that the value to be attributed to natu-
ral resources and vitality cannot be explained
by monetary evaluation is dominant. In this
context, in the analogy used in the study on
the determination of the value of a songbird,
he states that the value of the bird in ques-
tion contains the value in a monetary sense
but does not reflect all of its value. By con-
tributing a little to the analogy in question,
since every living thing has a share in the
survival of life, a living thing may have a
value for the system far beyond monetary
values, and we may not be able to measure
it (Funtowicz & Ravetz, 1993). The inexpli-
cable value may be faced with the obligation
to be understood.

In a methodological sense, what this situ-
ation tells us is that the dichotomy between
explaining and understanding must be over-
come as ecological economics. In essence, a
sharp reality emerges here. The necessity of
a living thing for the ecosystem is more than
making metaphysical evaluations of it. It can
be associated with a relatively more objective
space in the ambiguous terrain of meaning.

In this sense, different parameters have
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been proposed for the measurement subject
in methodological evaluations. Energy is an-
other criterion proposed as an alternative to
today’s world economies, where everything is
measured in money. In this context, since the
evaluation of energy, as the basic criterion
will be a physical reductionism, it is highly
likely that it will contain a deficiency in re-
flecting the essence of reality (O'Neill, 2004).

According to (Ehrlich, 1989), an ecolo-
gist, in terms of understanding the value of
the resources that nature gives to human-
ity, economists should take into account the
roles of physical, chemical, and biological
rules governing the actual world in resource
consumption. The suggestions whispered by
economists in the ears of policymakers con-
stitute the exclusion of such roles. In addi-
tion, Ehrlich states that the new ecology-
economics paradigm, which needs to be es-
tablished, should give priority to the real or-
der on earth, and that this can be achieved
by taking an education in which economics
professors are aware of the basic rules of the
earth. This education can provide a first-
hand contribution to understanding how eco-
nomic activity is dependent on ecology. This
mechanism of understanding can also more
effectively embed the value of the ecosystem
in the views of economists whispering in pol-
icymakers’ ears.

6 Conclusion

Humanity has enjoyed its freedom in eco-
nomic activity for a very short time in the
time that has passed since the formation of
our planet. During this time, without the
transformative activity of human beings, vi-
tality continued its activities with ups and
downs, within its own rules. One has to re-
alize the reality of these constraints in this
regard, eventually. This situation, which ev-
ery living thing is exposed to as a necessity,
is a reality that ecological economics is based
on. The set of relationships that this reality
is based on is important in terms of being the
subject of analysis both in pieces and with in-
teractions within the system, in order to en-
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lighten the aforesaid reality and to create a
sustainable basis for the connection between
the fundamental laws of the world and eco-
nomic activity.

In this relationship, a one-way interaction
process from ecology to economics is created
as a result of considering the opportunities
offered by the ecological system as a pas-
sive and given factor. In this context, the
two-way evaluation of the interactions within
the system is essential to increase both the
existing ontological basis between economics
and ecology and the development of scientific
understanding that serves to understand the
world on this basis.

Ecological economics, which has great po-
tential because of the answer to how and
in what ways the damage to the ecological
system will be compensated by the effects
such as the ongoing climate crisis, and the
objective basis of the foundation of ecolog-
ical realities in the economics, is in an on-
going phase of ontological, epistemological
and methodology. The solid determination
of the said ontology will affect epistemology,
and the effectiveness of the connection es-
tablished with epistemology will affect the
methodology. There will be traps, ideologi-
cal views, and subjective evaluations in this
process, of course, but each process should be
evaluated well both philosophically, econom-
ically, and ecologically in order not to move
away from the scientific basis of the process.
Of course, there are acceptances that the es-
tablishment of an ecological economic system
requires social. However, these assumptions
should not prevent situations that ecologi-
cal economics will scientifically affect. In this
context, the base and axioms that will be
formed by not compromising causality and
by understanding the boundaries of scientific
knowledge will both increase the explanation
of the mainstream economic theory and help
to justify a greater reality in economics in
general.

In this study, examinations and evalua-
tions regarding these processes were made on
the basis of not going beyond the boundaries
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of scientific thought and various suggestions
were made in parallel with these. These sug-
gestions summarize the approaching of the
existing potential of ecological economics in
an objective manner. In this sense, since the
grounding of the objective base provided by
ecology in economics will provide a relation-
ship with natural sciences, the fact that the
point of view does not break from this base
prevents the distortion of understanding the
ontological structure offered by the scientific
ground. Since today’s economic theory does
not base ecological processes on a theoretical
basis, looking at ecological economics with
a viewpoint that prioritizes another purpose
other than scientific pursuits in eliminating
the deficiency in this sense may harm the in-
tended reality. In this context, first of all,
the examination of the ontology covered by
the objective base, its justification, and the
examination of how the dynamics that will
emerge will affect the society through eco-
nomic activity is a more consistent and ro-
bust process.

In this context, efforts have been made to
contribute in order to establish the link be-
tween ecology and economics in an effective
and truly sustainable manner. As a result, in
the essence of the study, the desire to trig-
ger a social change process by incorporating
ecological realities into the economics corpus
as a scientific endeavor or its presentation
as a necessity was critically evaluated onto-
logically, epistemologically, and methodolog-
ically. The conclusion reached in this context
remembers the necessity to approach a scien-
tific reality on its own material basis. In ad-
dition, it states that determining the change
that the said reality will create as a precon-
dition will harm the potential of ecological
economics.
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