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Abstract: The present work abounds in lathe comments on the ecological, economic policy. The first
refers to the layers of thermodynamics and the economic process, but does not describe the impor-
tation of analyzing the dynamics of the economic process in terms of the transfer of matter and
energy, and it is a natural system. Secondly, it is a revision of the main plant-like portraits by Marx
and Engels with the historical background that plays naturalness in the process of social reproduc-
tion. The third radical commentary on reflecting the theory of value, considering that the system
can count with a theory of value based on quantities of energy, is limited. The reason is sensible: as
long as the capital is valued at no cost from the exploration of the work, it is natural without em-
bargo as a limitation. And as in the last comment, we only see the political economy from a green
perspective. Green in the sense that to perform economic analysis, even historical ones, it is neces-
sary to include the natural resource variable and keep the manager accountable with critical info.
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1. Introduction

During the last three decades, nature has become a variable of fundamental im-
portance in studying the process of economic reproduction on a global scale. Its incorpo-
ration into the socioeconomic analysis is not a sine qua non condition, but it is fundamen-
tal in understanding the functioning of contemporary capitalism, which exploits the labor
force and natural resources[1]. And this is so because work and land make up the material
basis of social reproduction. The pressure exerted by the rate of profit has led to resort not
only to generating new methods of extracting surplus labor but also to old procedures of
appropriation and exploitation of the means of subsistence. The international division of
labor shows an example of natural resources, which has manifested itself in their deple-
tion and erosion on a planetary scale. With this, the planetary ecosystem has been dis-
rupted, causing climate change due to the increasing consumption of fossil hydrocar-
bons[2].1

To study contemporary capitalism, at least from one of its multiple edges, the set of
natural resources is considered a determining and neuralgic element in the conduct of the
economic system on a world scale. For this reason, topics such as ecological economics
must be increasingly discussed within the programs of various university degrees. And
not only there, but transcending the educational institutional borders capable of impreg-
nating society with a different form of social organization, not to perpetuate capitalism

1 The main changes are manifested in the thawing of large masses of polar ice; in the carbon, sulfur, hydrogen, hydrological cycles, among others;

increase in the temperature level of the oceans; modifications in rainfall patterns. For more details on climate change see WMO-UNEP (2007).
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and the consequent division of classes, rather generate alternative forms of the harmoni-
ous social organization of man with man and man with nature[3].

Based on the above, it is necessary to continue with critical heterodox thinking that
highlights nature. This essay offers a synthesis of what the author considers to be the main
elements of the political-ecological economy, based on four comments[4]—the first stud-
ies the socioeconomic system as an open system in terms of matter and energy. Thus, all-
natural resource users in production processes have an irreversible effect on the ecosys-
tem[5]. The second comment argues that Marx and Engels did not ignore the dialectical
relationship between man and nature, since in the first volume of the capital such, “The
work process and the valorization process,” the transhistorical law of the production pro-
cess is exposed, where man has taken from nature the necessary resources for its repro-
duction. In addition, in “The role of work in the transformation of the monkey into man,”
a constituent fragment of the dialectic of nature, the importance of work in the develop-
ment of human civilization is traced[6-10].2

The following two comments are developed based on heterodox and critical eco-
nomic theory: one is valued, and the other is praxis. The third comment focuses on the
objective theory of value, from the conception of value based on the amount of energy
incorporated in the production of goods. It is not a question of eliminating the labor theory
of value, but rather of rethinking the possibility of incorporating an energy transfer ap-
proach in the value of goods, bearing in mind the social relations of production and the
man-land relationship. And finally, the fourth comment focuses on the red-green perspec-
tive of political economy. In this way, environmental thinking needs to be self-critical
since setting aside a concomitant vision of the global and the local[11].

2. The economic process and the laws of thermodynamics

The dominant economic theory (neoclassical) is characterized by being “ahistorical,”
“mechanical,” and “reversible.” It lacks historical specificity since it does not identify its
starting point and results in a slave, feudalism, or capitalist society. It is not organic in
terms of the relationship between its component elements, since the effect caused by one
element on another is unique, unidirectional, and without return. And it downplays fu-
ture events derived from present actions[12].

The high theoretical-methodological risk is run by assuming the global economic
process as a system without historical context and linearly mechanically reversing social
phenomena over time. In addition, and in a broader sense, the risk appears with the above
and when an excessively optimistic position is assumed when observing a completely
closed economic and social system in terms of flows of matter and energy, therefore self-
sustaining[13]. Generally, the economic system is studied as a closed system in the sense
of not considering it as a whole, only as a limited set of determining elements with fixed
relationships and, above all, previously assumed. This leads us to the results of mechani-
cal processes since when taking into account only fractions of the whole; the system is lost
sight of; however, the most dangerous thing is to obtain a system that reproduces itself
perennially. Neoclassical economic theory offers us a circular diagram between produc-
tion and consumption, where nature (natural resources) does not influence the economic
process. For its part, the Marxist approach provides an analytical structure of the capitalist

2 In general, we can argue that the socioeconomic system is studied from two approaches: one is associated with the conventional tradition of the
mainstream, and considers the system's phenomena as ahistorical and reversible; the other, which we can well associate with heterodoxy, gives a
high preponderance to historical events such as social, economic, political formation processes, etc., which have their impact throughout society in

temporal and territorial terms.
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reproduction process, also without including the environment as an active agent of the
economic system. Faced with this situation, we must bear in mind that “(...) all economic
history indisputably proves that nature plays a preponderant role in the economic process
and in the formation of economic value” [14-18](see Figure 1).3
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Figure 1. Circular flow of the economy

In graphic terms, we have two representations of the circular flow of the economic
system. The first indicates the conventional perspective, while the second is the Marxist
approach; no consequence of using natural resources can be inferred from both schemes.
Figure 1 shows the physical flow and monetary ebb of an economic system from the con-
ventional approach. On the one hand, as a flow, we have the sale of the so-called factors
of production in their respective market for the production of goods and services, which
will later be sold to families and companies; on the other hand, like an ebb, the purchase
shows the payment of said transactions that is manifested in the income of the producers
and the wages of the families[19-23].

We get this scheme’s result is a closed economic system, and we don’t know what
happens to the flow of matter and energy. However, its contribution is to identify the
transformation process: on the one hand, raw materials come in; on the other, goods come
out either to consume or produce other goods. Apparently, under this analysis, everything
is in order, but in reality, in terms of material and energy resources, knowing the result of
the said process of transformation of the raw material is unknown. We also have to answer
another question: what happens when the consumption process takes place? In studying
the economic process within the conventional approach to economics, these concerns are
not found, much less the answers[24].

Also, in the Marxist approach, the economic process is a closed system in terms of
the transfer of matter and energy. Let us take as a starting point the social relations of
production, which are of the salaried type, which implies private ownership of the means
of production. The workers, being dispossessed of the means of production, have nothing
to sell but only their physiological capacities, their labor power. In this exchange process,
the workers receive a salary, a monetary flow, but in exchange, they give up their physical
powers for a certain time to be exploited by the former. What has been affected is nothing

3 As will be presented in the next section, Marx raises the relationship that man has had with nature throughout the development of human
civilization. Based on this norm, the transhistoric law of production, economic activity has subordinated the development process to nature. A

fundamental characteristic of production is not only the exploitation of labor, but also of natural resources.
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but an ebb and flow of things; On the one hand, a monetary flow is a payment for wages.
On the other, there is a real flow that is the disposition of the workforce by the capital-
ist[25-30].

Figure 2 offers a representation of the intersectoral economic flows that take place in
the capitalist reproduction process.* Based on the reproduction schemes (simple and ex-
tended), considering two sectors (producers of means of production of consumer goods,
respectively), in global economic activity as well as two social classes (workers and capi-
talists), we have a set of flows in real and nominal terms. Still, regardless of the relation-
ship with nature, it does not incorporate the material and energy flow from the potential-
ities of nature, and neither does their reflux as waste(see Figure 2).

C2=V1+P1
Sector 1 Sector 2
Enterprise Consumers
M1=C1+V1+P1 M2=C2+V2+P2

Figure 2. Economic flows in the process of simple capitalist reproduction

To study the economic process integrally, it is necessary to consider it as a whole, but
as long as it is examined exclusively from the physical point of view. We must consider
the movement of matter and energy, which is described in the laws of thermodynamics.
With this, it is possible to determine the extent to which the closed system is determined
by external factors and the complete dependence of material production on nature. The
first of these laws is energy conservation, which states that all matter and energy are nei-
ther created nor destroyed, only transformed. The energy existing in a system does not
vary in its quantity but only in its form. The second is the law of entropy, which poses an
inaccessible energy measure of a closed thermodynamic system.> In other words, entropy
is a measure of the energy not available within a closed system, such as the economic one,
which is related to the system’s state, and that said measure varies according to the in-
crease in heat considered [31]. And by available (or free) energy is understood that over
which man could exercise almost complete control, while unavailable energy is that which
can never be used.¢

In this sense, the closed system, also called the economic subsystem, is part of the
global ecological system and depends directly on the energy flow available in it (see Fig-
ure 3). This subsystem does not produce energy; it only transforms it, since it continuously
absorbs and repels it; the difference is not merely quantitative, because what goes in “al-
ways” is equal to what goes out, but qualitative because it is characterized by the disorder

4+ M, C, V and P represent the market value, constant capital, variable capital and the mass of surplus value, respectively for the sector in question.

5 It can be said that entropy is a measure of the disorder of the available energy.

¢ For example, the chemical energy contained in a barrel of oil is free energy, since man is capable of transforming it into heat energy and therefore

into mechanical work, however in this process the energy dissipates, so man already you will not be able to use it. Keep in mind that the amount of

energy did not undergo any variation.
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of matter and energy|[32]. The energy that leaves the economic process is of a higher level
of entropy concerning the one that has entered. Exergy reaches the closed system, a certain
level of available matter and energy of low entropic level, for which the outgoing energy
is disordered and dissipated[33]. As a fundamental part of the economic system, the pro-
duction process uses natural raw materials to produce goods. The result of this process is
adverse for the matter and available energy because when using it, for example, when
burning hydrocarbons as fuel, in the short term, it cannot be ordered if it is not through a
long-term process by which the ecosystem is rearranged.”

While it is true that the economic process produces means of subsistence for the hu-
man species, it is also true that this achieves it at the cost of dissipating energy and de-
grading environmental conditions, of unbalancing the ecosystem. The generation of a
higher entropic level brings pollution and waste to nature, from where it is difficult for a
man to regain the energy represented by the materials taken from it. By incorporating the
flow of matter and energy, we will have a more comprehensive approach. In the circular
flow of the economy, for example, the chemical energy contained in a barrel of oil is free,
since man is capable of transforming it into heat energy and therefore into mechanical
work, however in this process, the energy is dissipated, so man you will no longer be able
to use it[34]. Keep in mind that the amount of energy did not undergo any variation.

It will no longer be closed, mechanical, or self-sustaining;® on the contrary, we have
a perspective where the reproduction of the socioeconomic system depends on the mate-
rial conditions given by nature. This brings us to a crucial issue: irreversibility. Given the
conditions of degradation of matter-energy, it is impossible to return it to its initial state
only through increased entropy elsewhere.® When dissipating a certain amount of energy
that needs to be returned to its previous state, a For example: “(...) when the heat of a
closed system has spread in such a way that the temperature has become uniform
throughout the system, the movement of heat cannot be reversed without external inter-
vention” [36]. Reducing the heat in a room is done through air conditioning, which re-
quires electrical energy to generate fuel.

7 “(...) the economic process receives valuable natural resources and releases worthless waste”.

8 Let's have a closed system, for example a room with an electric stove and a bucket of freshly boiled water. The entropy law tells us that the heat

from the boiled water will be continuously dispersed throughout the system, so a thermodynamic equilibrium will be reached, that is, a state where

the temperature is uniform throughout the system and all the energy is unavailable. We can make the water in the bucket hot again, but it will be at

the cost of dissipating another amount of energy, therefore increasing the entropy.

° “It is a thermodynamic quantity that indicates the maximum theoretical work that can be achieved by the spontaneous integration between the

closed system and the envi-ronment. It informs about the usefulness of the system as a source of work “.
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Figure 3. The global ecological system. The economy in the ecological vision

The analytical schemes to study the economic system place the productive process
transforming useful natural resources (low entropy) into waste (high entropy), but ulti-
mately justified. It is rational for man to take food from nature and the means to satisfy
his needs[37]. Any other non-human animal performs the same procedure, so the entropy
acquires a natural character. The increase in the level of entropy due to its social character
is what disorganizes energy irrationally. So we can ask ourselves the question: why
should this process continue? From the analysis that considers the flow of matter-energy,
the teaching is derived that man’s economic struggle is continually located in the low en-
tropy of the environment, which is found in limited quantities[38].10

Consequently, nothing could be further from the truth than affirming that the eco-
nomic process is an isolated and circular question, as represented by traditional and Marx-
ist analyses. The economic process is solidly founded on a material base subject to certain
restrictions. Due to these obstacles, the economic process has an irrevocable one-way evo-
lution. Considering the latter, it would seem that economists of both tendencies have suc-
cumbed to the worst economic fetishism: monetarism [39].

For this fundamental reason, it is necessary to call on the different generations of
humanity to contemplate in their lifestyles that natural potentialities are finite and irre-
producible with man’s work. One of the prominent studies is that of the bearing capacity
of the earth, according to Pfaudler[40].

Pfaudler’s article can be placed intellectually not only in the social-Darwinian context
but also among the ecological critiques of economic theory, since it does not use the usual
analytical tools of economists, such as the notion of “diminishing returns,” but rather fo-
cuses the economy from the ecological point of view “[41, 42].

10 Under the Marxist analysis scheme, we have that Marx himself (1885) did not include the flow of matter-energy in the global reproduction process

in the reproduction schemes. See also, once again, figure 2, where although the inter and intra-sector exchange process is described, it does not

consider the relationship that the economic reproduction process has with natural reproduction.
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In this sense, the question is: what is the calculation of the maximum population that
can live within a certain territory? For Pfaundler, the bearing capacity of the earth is be-
tween two limits. On the one hand, as the aggregate of the individual support capacities
of the territories according to their availability of materials, and on the other, attending to
the free mobility of materials[43].

2. Nature in economic activity: the contributions of Marx and Engels

Starting from these authors’ approaches to studying the historical development of
society, whether in its abstract or specific figure such as the capitalist, we have that indi-
viduals enter into social relations regardless of their will. These social relations correspond
to a certain level of development of the productive forces, but they also represent the an-
tagonism between social classes. The improvements that work instruments have histori-
cally had are the result of work itself, modifying the ways of producing, and especially
the way of organizing the production process. All these material characteristics constitute
the economic structure. But society is also made up of relations of a political nature, where
the set of formal and informal institutions rest, for example, the legal, political and social
of a non-productive nature. This set of non-material relationships is a reflection of the
relationships that individuals develop within the economic structure. The social space
where these types of relationships develop and manifest is named superstructure [44].
Now, locating ourselves only in the space of the economic structure, historically, individ-
uals need to control nature to procure their means of subsistence. Regardless of the mode
of production where we are located, these social relations are of production, so it is a gen-
eral law of a transhistorical nature[45].

It is true that nowhere in the works written by Marx or Engels is there a systematiza-
tion of the role of nature in the global process of capitalist reproduction. This document
emphasizes the interest of presenting a comment referring to identifying “relatively” iso-
lated ideas that offer the basis for analyzing natural resources in the capitalist mode of
production. In the first instance, what we have is the work process [46], where the rela-
tionship between man and nature is traced; The first takes from it the elements necessary
to satisfy his needs, that is, he appropriates the potentialities of the earth and places them
as an object of work, which will take the form of raw material after passing a certain pro-
duction process. The workforce transforms this work object through the working medium
to obtain a use-value. The conjunction of force and work environment on the object is the
work process that Marx defines as “(...) the activity of man, through the work environ-
ment, modifies the work object sought beforehand” in addition to the fact that “(...) it is
an activity-oriented to an end, that of the production of use-values, appropriation of use-
values, appropriation of the natural for human needs, general condition of the metabolism
between man and nature” [47]. Therefore, the labor process implies the imperative need
to control nature by man, but as Marx tells us, this has led to the subordination of the
industrial sector over the primary.

In another passage, Marx offers a long paragraph where he argues that capital is not
only confronted with labor, but with anything that interrupts or hinders its development:

And every process of capitalist agriculture is not only a process in the art of depleting
the worker but at the same time in the art of depleting the soil; any advance in the increase
of its fertility during a given period, an advance in the depletion of the lasting sources of
that fertility[48]. This destruction process is all the faster, the more a country takes big
industry as the starting point and foundation of its development. Capitalist production,
therefore, does not develop the technique and the combination of the social production
process but undermines, at the same time, the two sources of all wealth: land and labor,
[in addition to] the need to socially control a natural force, to economize it, to appropriate
it or to dominate it on a large scale through the works of the human hand, which plays
the most decisive role in the history of industry [49].
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For Marx, capitalism has developed through the more efficient production and ap-
propriation of surplus-value, which has required the increasing use of more remote lands
and previously unexploited resources. In this context, the environment played a role in-
dependent of the exploitation of labor power. Still, it is impossible to conceive of a natural
limit (in the sense of material resources of the environment) to the development of the
productive forces of society. “The barriers that existed to the full realization of the poten-
tial of the resources would have been imposed by property relations and legal obligations,
and not by the endowment of the resources” [50]. In this regard, there is no contradiction
between the dominion that man exercises over nature, so “(...) from a historical materialist
perspective, it was a society that placed restrictions on human potential” [12].

So far, we have seen some elements raised by Marx. But now, our concern is to trace
Engels’s contributions to the study of the economic system, taking into account nature.
Following period research, an integral document is identified in social science and is more
complete when considering the so-called natural sciences. Research states that since the
beginning of human development, it has shaped nature, but only by understanding nat-
ural laws can one react to what has caused it. This important document is an integral part
of “The role of work in transforming the monkey into a man,” in its author argues that
economic growth does not have to damage the harmony between man and the environ-
ment[33]. The latter brings about a growing “consciousness” of man creating greater re-
sponsibilities towards nature.

For Marx, in the specifically capitalist mode of production, nature cannot be seen as
something completely external to human reproduction, and therefore to society. The labor
theory of value formed by the amount of socially necessary labor leads to the treatment of
an ontological and epistemological category [31] of the notion of nature as the objective
basis of the material processes of social reproduction. It is a transhistorical category that
allows us to understand the complexity of the social totality. For Alfred Schmidt, Nature
is the only object of knowledge. It includes both the forms of human society and, inversely,
it only appears mentally and really under those forms [37]. However, “(...) he is wrong to
consider nature as the terrain of use-values and to forget that what concerns Marx is social
use-values, or, in this case, the production of use-values in the form of a ‘produced nature’
“[51]. That is to say, those natural potentialities that man takes to transform and uses with
them. Because it takes a commodity in capitalism, it has to be conceived in terms of the
relationship between use value, exchange value, and value.

An extremely important element to add is the study of land rent, which Marx leaves
unfinished in his drafts that constitute what we now know as the third volume of capital,
published by Engels in 1894. Although not we comment on the differential, extensive and
intensive rent and absolute rent, yes, concern Marx’s importance to modern land owner-
ship[52]. The study of the rent of the land is oriented to investigate the ownership of the
land to the extent that a part of the surplus value generated by the labor force belongs to
the landlord, the owner of the land. There are two main characteristics of land rent: its
possession and ownership. With these, the conditions of production and the advanta-
geous situation of the landlord in terms of capitalist production are identified. “The pos-
session of the land appears as one of the conditions of production for the direct producer,
and his ownership of the land as the most advantageous condition, as a condition for the
flourishing of his mode of production” [53]. However, land ownership is distinguished
from other types of private property because, from the perspective of the specifically cap-
italist mode of production, it is unnecessary and harmful due to its basis at a time of de-
velopment.

With the set of elements raised, we have enough for a methodological and analytical
framework that brings us closer to a critique of political economy from the perspective of
natural resources. In the first place, if it is known that political economy recognizes the
historical specificity of the processes of social formation, the element of environmentalists
must be included. And secondly, it is possible to take a set of passages given by Marx and
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Engels that guide us in the construction of an explanatory but systematic apparatus of the
man-nature relationship, taking as a tool, for example, the theory of rent, the return on
capital, the labor process[54].

3. The objective theory of value: labor and nature

The labor theory of value is the master key of the criticism of Marxist political econ-
omy since it explains the process of creating new value that is not paid to its producer, the
worker. However, when it comes to value, nature falls outside of what Marx takes as eco-
nomic aspects, even though he has recognized that, as Petty did decades before: “(...) the
father of all wealth it is work, and nature is the mother “ [55]. In this sense, within the
framework of ecological economics, but from a critical perspective such as the criticism of
Marxist political economy, it is necessary to introduce the nature variable in analyzing the
global reproduction process. In the first part of his book Essay on the nature of commerce
in general, Cantillon (1950) suggests that both the price and the intrinsic value of anything
are determined by the land and labor involved in its production. Specifically, it states that
“(...) the price or intrinsic value of a thing is the measure of the amount of land and work
involved in its production, taking into account the fertility or product of the land, and the
quality of the work “[56].

In this way, in preclassical thought, we already have nature conceived as a central
element in the production of wealth. For this author, the objective theory of value is de-
termined by land and labor, so that it is a theory of land-labor value. This conception has
nature and works as a determining unit of the substance of value:

[...] the intrinsic value will be proportionate to the land and labor, but the price will
not always follow this proportion [...] The land is matter and work in the form of all prod-
ucts and merchandise, and since those who work it necessarily have to subsist on the
product of the land, it seems that a relationship could be found between the value of work
and that of the product of the land [...] [57].

After the first half of the 18th century, we find an incipient economic thought in iden-
tifying space and matter in creating wealth, which implies the creation of value. Through
its main representative Francois Quesnay, the Physiocracy school postulates that the gen-
eration of wealth and value is carried out in the primary activity: agriculture. The merit
of this school, especially its contribution to economic thought, is to identify society as
asymmetric, divided into social classes, and therefore identify one as productive. Of
course, the rest of society is sterile in this scheme.

That said, another advance of the Physiocracy school in analyzing the economic sys-
tem is to conceive it as a global organic unit where it is produced, distributed, and con-
sumed. The zig-zag scheme proposed by Quesnay represents the set of economic flows in
society. On the one hand, we have the real flows, represented by the transit of raw mate-
rials from agriculture to manufacturing, food to the rest of society, and articles from this
sector to all social classes. The backflow is represented simply as the monetary payment
for the purchase of merchandise. As we know, there are two great theoretical-methodo-
logical advances of preclassical thought in the field of ecological economics[58]. The first
concerns the identification of nature as a generator of value and, therefore, wealth; the
second is the identification of a social sector as productive (another as sterile) in the gen-
eration of wealth, as well as social reproduction. However, in both cases, nature plays a
minor role[59].

From the seventies of the eighteenth century to the entire first half of the nineteenth,
classical economists developed a set of theoretical-methodological ideas never before seen
in the history of human civilization. The most influential thinkers are Adam Smith and
David Ricardo, who in their respective propose an objective theory of value based on hu-
man labor. For Smith, the value of a commodity is represented by the amount of labor
necessary for its production, but he also accepts the idea of commanded labor, that is, the



Elham Ataei, Nima Norouzi

10 of 18

ability of a commodity to acquire others. On his side, Ricardo expresses that utility is es-
sential for work, although it is not his standard of measurement, since things, because
they have utility, get their exchange value and because of the amount of work required to
manufacture them. But there are goods with a value determined exclusively by their scar-
city since labor cannot vary their available quantity. To this extent: “In the initial stages of
society, the exchange value of goods, (...), depends almost exclusively on the comparative
amount of workers employed in each one” [60].

Following the classical approach, the value of goods results from the amount of work
necessary for their production. Marx says that the value of all merchandise is determined
by the amount of abstract labor socially necessary for its production, taking into account
the normal conditions of production in society, and with an average degree of skill and
intensity of work, within the framework of a certain level of scientific development and
its technological application[61]. Once the goods are produced, they are exchanged for
their monetary equivalent as a producer, in such a way that he obtains the same amount
of work materialized in the merchandise, but in money. However, this exchange of equiv-
alents is not always carried out since productive units will appropriate a greater quantity
of surplus value concerning the quantity produced. This phenomenon results from the
individual conditions of production possessed by capitalists, that is to say, of their organic
composition of capital concerning its average. While this discussion is important, it is not
the nerve center discussing the value-generating substance[62].

Taking as a reference Marx’s objective theory of labor value as that of greater refine-
ment concerning that of the classical economists, let us reflect on and with it in terms of
an objective theory of value that incorporates both human labor and the aspect of re-
sources. Beforehand, let us remember that we intend a new objective theory of value from
afar, nor do we intend to redo Marx’s proposals. As proposed by Alvater, our reflection
points to an ecological critique of political economy within the theory of value. In other
words, taking the capitalist mode of production as the stage, not only at present but
throughout its existence, the exploitation of labor power and nature has been reported. To
develop this, the capitalist has availed himself of the increasing appropriation of the
means of production and thus has led the proletariat to sell its physiological capacities[63-
70]. Historically, what has been determined is a social relationship of production charac-
terized by wage labor, but what is the relationship between capital and nature? It is clear
that with the exploitation of labor power, capital appropriates value that does not corre-
spond to it since it is not the result of work; In the case of nature, how is it that capital
obtains wealth if it is not the result of work?

For nature to be conceived as a creative source of value, we have to structure an ob-
jective theory of value. One of the possibilities is that this theory could propose incorpo-
rated energy as the direct source and substance of value. This approach would be con-
sistent with the first law of thermodynamics, the law of conservation of energy. The pro-
posal consists of the following. Costanza states that by assuming that prices reflect pro-
duction costs, they see incorporated energy as the source and substance of economic value.
“A theory of the value of incorporated energy postulates that a perfect functioning of the
market, through a complex process of evolutionary selection, would arrive at prices pro-
portional to the intensity of incorporated energy” [71]. Embodied energy better explains
the total and relative costs of goods for energy value theorists based on this approach.

For this reason, Daly responds that this approach presupposes the absence of mo-
nopolistic imperfections in the markets for raw materials and finished goods, and in all
those markets for sources and types of energy used in production, including solar energy,
is fundamental in eco-systemic reproduction [69]. Even more worrying is the search for
the quantitative Holy Grail of a simple primary input, where the energy approach pre-
supposes that all-natural resources can be reduced to a homogeneous unit in pure energy
terms. Therefore, the energy approach would be nothing more than a reductionist proce-
dure of the value of inputs and products, which leaves aside social relations.
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The energy theory of value approach has a severe lack of criticism of reductionism
and the role of the market. The reductionism to amounts of energy of the use-values of
nature as production inputs presents two assumptions in material and entropic terms. The
first refers to the energy incorporated, directly and indirectly, required in the production
of material structures[11]; the second suggests that this energy incorporated in material
structures is taken as a measure of the degree of organization, but considering the low
level of entropy it contains. If these two points clarify something, the search for a primary
input on the energy theory of value is driven by its reductionism of the value question,
independently of the historical specificity of the relations of production. But this approach
is a small step to see that money and markets are just right for registering these exchange
values as energy values. The uncritical stance of the theoretical approach to energy on the
commercialization of nature is also reflected in its different inexplicable appeal to the ne-
oclassical theory of utility with its correspondence between market prices and subjective
valuations of nature[53].

To have a better analytical scheme of economic value under capitalism, we do not
need this economic system to be fully accounted for in terms of nature. It is important to
remember that capital exploits all the elements at its disposal within the capitalist valori-
zation process, including natural resources. In this way, based on Figure 4, let us illustrate
the determination of integral value, which conceives work and nature as direct determi-
nants of wealth. On the one hand, we have the mercantile value determined by the amount
of human labor, with which Marx derives a set of categories, among which is the surplus
value as the amount of value (work) not remunerated to the worker. From this angle, the
value represents a social relationship between the capitalist and the worker; It is a rela-
tionship of subordination where the owner of the means of production decides the form
and proportions of the distribution of the result of work(see Figure 4)[58].

/

Added value
Gain
Determination of value Capital
based on human labor Crisis
A Credit

\

Integral value
(determined by
work and nature)

Value

s
v Without added value

> Determination of value Social gain

based on nature Ecological capital
Ecological crisis
Econsystem

\

Figure 4. Determination of the mercantile value

The eco-Marxist approach does not develop the mediation of the appropriation of the
natural conditions of capital through the social separation of workers from the system of
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conditions and the alienated form of their unification as an employment relationship[23].
The result obtained in this approach is the attempt to attribute value directly to nature,
which is within the contradictions of the capitalist system when it tries to explain how
said value appears once it has been extracted. To understand the specific forms of use and
valuation of nature in capitalism, we do not need a theory of value concerning other his-
torical forms. The construction of an integral theory of value requires considering one of
the liveliest debates in ecological economics. This refers to the second law of thermody-
namics, the law of entropy, and with it, we have to develop an approach that relates eco-
nomics and entropy. According to Burkett, a Marxist analysis of the nexus between econ-
omy and entropy begins with the specification of production’s social and material rela-
tions [44].

Indeed, in transhistorical teres, a theory of value is not required to study the exploi-
tation of natural resources. Still, the analysis of the appropriation and result of work in
the capitalist mode of production does not need an objective theory of energy value. This
is because, between nature and capital, there is no relationship of the kind that exists be-
tween labor and capital. Even more, studying contemporary capitalism based on the laws
of thermodynamics is adequate; however, reducing nature to an energy value is a later
moment than what has to be studied: the process of expropriation of man’s natural re-
sources by man[17]. It is true that if a fraction of society has been deprived of its natural
resources for survival, it will only have its physiological capacities for itself, which will
come to the thief. At an advanced stage, this capitalist process experiences periodic eco-
nomic crises rooted in the stresses of capitalist accumulation and natural conditions, in-
cluding human and environmental conditions. Still, considering the entropic ecological
dynamics of capitalism, these crises are endless and can only be overcome by the commu-
nalization of production and its material conditions employing producers and their com-
munities [19].

4. Political economy: a green-red perspective

Having an analytical approach that allows critically studying the historical process
of exploiting natural resources leads us to consider capitalism’s first and second contra-
dictions. The first consists of the struggle between labor and capital, that is to say, the
historical class struggle for the distribution of the result of work[17]. This contradiction is
expressed in an economic-sociological category, the rate of exploitation, which expresses
the relationship of economic, political, and social power that the capital exercises over-
work. Likewise, this category, together with the rate of return of capital, presents an in-
herent tendency to the crisis on the part of capitalism that can be different and realization,
of overproduction, underconsumption, disproportionality. Still, above all, it is a crisis of
over-accumulation. The process of capitalist reproduction, which, as Marx had said, is
dynamic, develops the productive forces, constantly the same amount of capital requires
a lesser amount of living labor for its valorization[18]. “The first contradiction of capital-
ism is internal to the system; it has nothing to do with the conditions of production,
whether they are interpreted economically or in socio-political terms “[17]. As this first
contradiction is fully defined in terms of value, the capitalist economic system demands a
greater quantity of other people’s labor, but with the other, what it does is repel it by
increasing the dead labor in the production process—a place where value and wealth are
created.

The second is the requirement for more complex terminology in terms of use-value.
Unlike the first, this second contradiction does not identify any variable as the most prev-
alent or with which the interruption of the development of the capitalist economic system
is identified[21]; not all the analysis variables have comparable theoretical importance.
This contradiction consists of the fact that the development of the capitalist economic sys-
tem erodes, and up to a certain point, destroys the general production conditions. In this
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scenario, the capitalist valuation process is hit by the cost of production, since when wit-
nessing an “externality,” some capitalists will raise their costs in defense of their benefits,
causing the collective capitalist to be disadvantaged in their valuation. In other words, the
second contradiction of capitalism lies in the fact that the ecosystem places natural and
unbreakable limits on the capitalist reproduction process; the spur of capitalism, the rate
of profit, leads us to consider as merchandise everything that is not produced by labor. In
other words, the destructive and predatory capitalism of natural resources assigns a price
to what has no value, but what it sells is nothing but the material base on which it stands,
on nature[23].

We cannot argue that of the two contradictions of capitalism, the first is endogenous
and the second exogenous to its operation, since both are inherent in the development of
capitalism, in addition to being inherent to the development of capitalism, only that in
one capital is confronted with work, while in the other is based on available natural re-
sources. Figure 5 illustrates the two types of economic crises from a Marxist perspective.
The first type is the result of overproduction due to the realization crisis; the second is the
crisis of underproduction due to the destruction of the general production conditions.
Having reviewed capitalism’s first and second contradictions as the basis of the green and
red approach to political economy, let us comment on their characterization[24].

Trade union and

socialist movements
seek to change the
Production force relations of
production
Overproduction Crisis-induced
r duce More transparent
P . (= achievement restructuring of the S
Traditional Marxist . - . social forms
crisis) Economic Crisis productive forces .
theory . . (potentially social
(= shortage of and the relations of
. democracy)
demand) production
For example
Production planning,
relationships nationalization,
profit sharing
New social Venues: M.
movements that seek process of
to change the reproduction of
conditions of production
production conditions
Policies on the body
Production force and the family,
and production feminism, urban
relations movements,
environmentalism

- Crisis-induced
Overproduction

(= liquidity crisis)
(= destruction of Economic crisis

restructuring of
production
conditions (defined

Ecological Marxist
Theory

production

as forces and

conditions) .
relationships)
Production
conditions
(= everything that is For example
not produced as permanent yield
merchandise but is forests, land
treated as such) reclamation,

resource planning,
population policy,
health policy, toxic
waste disposal
planning.

External nature
Workforce
infrastructure, space
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Taking O’Connor’s arguments as a point of reference, it is ironic that today many
people conceive that with the fall of the socialist bloc, a little over a decade ago (1989 with
the fall of the Berlin Wall and in 1991 with the dissolution of the socialist bloc commanded
by the former USSR), the analysis developed and proposed by Marx is dead[27]. On the
threshold of the 21st century, today, one hundred and forty years after the first edition of
capital, the dominant theoretical current imposed by neoliberalism has insisted on dis-
daining any social scientific study that has a heterodox analysis as its starting point, espe-
cially if it is Marxist Political Economy. At the beginning of the century mentioned above,
the prospects for green-red political movements in the central countries are not encourag-
ing since the growing economic and ecological crises since the eighties have led to the
reconstruction of structures of global domination by capital. The ways of conducting eco-
nomic policies have been substantially modified in favor of methods of overexploitation
of the labor force and natural resources|[39].

The transformation has not led to new vehicles of social assistance, nor has itled to a
profound reform of social and political institutions, much less a revolutionary change in
favor of society. We have an overwhelming neoliberal global state that excludes broad
segments of society from the distribution of wealth and polarization and subordination
not of countries but entire regions. It is a state that seeks to favor capitalist profitability at
all costs, preferably non-productive ones. Faced with this situation, society generates an-
tisystemic movements capable of resisting capital’s onslaught but responding to them
through alternative forms of social organization. One of them is the social movements of
the green and red types [47].

A red-green political movement has two basic assumptions. One is an understanding
of the current contradictions in the world economy, especially the changing position of
the United States in global capitalism, and thus the scope and possible limits of radical
green politics. The second is a reflective understanding of the parts and potentialities that
constitute the movement [67].

The result of this is that the greens have been adopting a redder discourse, and the
reds have incorporated elements of the green discourse into theirs.

The formation of the green and red movement has many challenges, and with reser-
vations, it is asked if it is possible to organize it. This challenge is huge in the international
arena, but the answer would lead us to establish new ways of life: democratically, with
ecological and economic rationality, and socially equitable. The challenges are diverse,
and such is the case of linking economic, social, political, cultural problems, etc., in a the-
oretical and practical sphere, in such a way that they facilitate alternative development
paths for the future of society. As a highly alienated, individualized, and alienated society,
we must overcome the division of opinion to conquer capital’s power. We have to over-
come the differences of the different antisystemic social classes since, with social synergy,
we do not seek a consensus with the current hegemony but rather discard its old struc-
tures to preserve power. For this, we require green and red approach to thinking and po-
litical work[51].

The title of one of Burkett’s books poses Marxism and ecological economics as a sin-
gle body of analysis, where he calls for a red and green Political Economy. He provides
us with a broad development of a set of economic issues of capital importance related to
ecological economics, but within the framework of the work developed by Marx. We find
from the problem of value, natural capital, and the law of entropy to sustainable human
development and the Marxist approach to ecological conflicts and crises. However, as Al-
vater discusses[70, 71]:

[...] Is there a rational need for this type of color composition between ecological
economy and political economy? It would seem that a contemporary economic analysis
assumes that red is the critical aspect, while green is the incorporation of natural resources
into the analysis. However, given the development of social democracy and green parties
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and movements, as well as the recognition of both theoretical efforts and ‘progress’ to-
wards a red and green political economy, they are disappointing, at least in Europe, then
What justification can we give for such a theoretical-political position?

If so, you have to give answers on direct the theoretical discussion and the daily prac-
tice.

What is happening with the contributions to political economy by the Greens is that
they are practically non-existent, or worse still, since they are based on postmodern liberal
or neoliberal approaches. By far, we are faced with a critical stance from organizations
and institutions that claim to protect the ecosystem. And it is not surprising that political
parties like the greens in Germany, or the environmentalist green in Mexico, in the words
of Alvater, are tending to the colors of the Jamaican flag: yellow, black, and green. These
parties generate the gear for a political coalition with the neoliberals (yellow) and the con-
servatives (black). These green organizations do nothing but reject the class perspective,
not only them, since a wide swath of the world left is characterized by a strong critical
political disorientation, the more so of the care and preservation of natural resources. Fur-
thermore, contemporary movements, both red and green, identify less and less with the
ideals of communism and thus are constantly less supportive[71].

Generating an efficient green and red movement requires that both the greens and
the reds not only think globally and act locally, but also think locally and act globally.

For Greens, “think globally, actlocally” means (among other things) “think about the
effects of what you are doing on the global environment” [...] “think globally, act locally”
must also take into account the reality that certain localities define themselves, or acquire
self-definitions, both cultural and environmental, in such a way that they are also consti-
tuted by world capitalism [33].

Having a red-green perspective is a process of self-management social organization,
preserving the harmony of human development and ecosystem development.

The result of this is that the greens have been adopting a redder discourse, and the
reds have incorporated elements of the green discourse into theirs.

The formation of the green and red movement has many challenges, and with reser-
vations, it is asked if it is possible to organize it. This challenge is huge in the international
arena, but the answer would lead us to establish new ways of life: democratically, with
ecological and economic rationality, and socially equitable. The challenges are diverse,
and such is the case of linking economic, social, political, cultural problems, etc., in a the-
oretical and practical sphere, in such a way that they facilitate alternative development
paths for the future of society. As a highly alienated, individualized, and alienated society,
we must overcome the division of opinion to conquer capital’s power. We have to over-
come the differences of the different anti-systemic social classes since, with social synergy,
we do not seek a consensus with the current hegemony but rather discard its old struc-
tures to preserve power. For this, we require green and red approach to thinking and po-
litical work[37].

The title of one of Burkett’s books poses Marxism and ecological economics as a sin-
gle body of analysis, where he calls for a red and green Political Economy. He provides
us with a broad development of a set of economic issues of capital importance related to
ecological economics, but within the framework of the work developed by Marx. From
the value problem, natural capital, and the law of entropy to sustainable human develop-
ment and the Marxist approach to ecological conflicts and crises. However, as Alvater
discusses[39]:

[...] Is there a rational need for this type of color composition between ecological
economy and political economy? It would seem that a contemporary economic analysis
assumes that red is the critical aspect, while green is the incorporation of natural resources
into the analysis. However, given the development of social democracy and green parties
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and movements, as well as the recognition of both theoretical efforts and ‘progress’ to-
wards a red and green political economy, they are disappointing, at least in Europe, then
What justification can we give for such a theoretical-political position?

If so, you have to answer how to direct the theoretical discussion and the daily prac-
tice[69].

What is happening with the contributions to political economy by the Greens is that
they are practically non-existent, or worse still, since they are based on postmodern liberal
or neoliberal approaches. By far, we are faced with a critical stance from organizations
and institutions that claim to protect the ecosystem. And it is not surprising that political
parties like the greens in Germany, or the environmentalist green in Mexico, in the words
of Alvater, are tending to the colors of the Jamaican flag: yellow, black, and green. These
parties generate the gear for a political coalition with the neoliberals (yellow) and the con-
servatives (black). These green organizations do nothing but reject the class perspective,
not only them, since a wide swath of the world left is characterized by a strong critical
political disorientation, the more so of the care and preservation of natural resources. Fur-
thermore, contemporary movements, both red and green, identify less and less with the
ideals of communism and thus are constantly less supportive[70].

Generating an efficient green and red movement requires that both the greens and
the reds not only think globally and act locally but also think locally and act globally.

For Greens, “think globally, actlocally” means (among other things) “think about the
effects of what you are doing on the global environment” [...] “think globally, act locally”
must also take into account the reality that certain localities define themselves, or acquire
self-definitions, both cultural and environmental, in such a way that they are also consti-
tuted by world capitalism [11].

Having a red-green perspective is a process of self-management social organization,
preserving the harmony of human development and ecosystem development.

5. Conclusion

The elements on which the study method of social phenomena places greater empha-
sis depending on the historical moment of the development of human civilization. At pre-
sent, the path that the process of social reproduction on a planetary scale will follow is
uncertain since the overexploitation of natural resources and their consequent depletion
have taken an important role in the theoretical, methodological, and empirical study of
the social sciences and government policies. Methodologically, it is no longer possible to
exclude natural resources in studying the behavior and direction of contemporary capi-
talism.

In this document, four fundamentals of the political, ecological economy have been
synthetically presented. First, mention the emptiness of conventional forms in the study
of economics by incorporating thermodynamic flow in the production and distribution
process. Second, Marx and Engels’s main contributions in the incorporation of nature
within the capitalist reproduction process. The transhistorical process of production and
the role of labor in the development of society, and the theory of land rent as a tool for
analyzing the competition. Third, the objective theory of value is determined exclusively
by work, energy (following the laws of thermodynamics), or an integral vision. And
fourth, the green-red vision of political economy emphasizes the search for alternative
forms of social organization, where man lives in harmony with nature. The green move-
ments will have to assume a critical position, while the red ones will incorporate the na-
ture variable in their analysis.

The history of human thought has characterized man in different ways, according to
his profile. According to the political essence of it: zoon political. Attending the reproduc-
tion and distribution processes: human economics. Currently, commanded by capitalist
valorization and the destruction of the ecosystem: homus devastus.
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