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Abstract: Artificial Intelligence (AI) can be a very powerful tool in creating sustainable environments. Yet, the main
focus of the application of current Al systems is on increasing efficiency. If we want to create sustainable
environments, we must strive for ecological harmony, not just increase in efficiency. For thousands of years, Daoist
ecological thinking have developed various ways of living in harmony with Nature. Applying Daoist ecological
principles of harmony, balance and minimum disturbance to Al systems for creating sustainable environments is
therefore a promising approach. This paper explores how current Al applications for creating sustainable
environments can be developed using various approaches of ecological thinking, including Daoist ecological
thinking. The main methodologies used in this paper are a comprehensive literature review of current Al
applications for creating sustainable environments, case studies of current impacts of Al on ecosystems and
developing a framework of Daoist-informed Al applications for creating sustainable environments. By developing
a framework of adaptive, minimum disturbance Al interventions which maintain balance in ecosystems while
increasing efficiency of resource use, this paper shows that there are implications for environmental policy and
technology governance as well as designing ethical Al The integrative approach used in this paper can help
develop Al into a tool for creating sustainable harmony rather than causing ecological disturbance.
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Introduction

The unsustainable development of human societies has generated an unprecedent
environmental crisis characterized by a wide range of ecological problems affecting the health of planet
and of human beings. In the last decades the climate change, pollution, the loss of biodiversity,
deforestation, water scarcity and the increasing consumption of non-renewable resources have become
some of the main issues facing the sustainability of human development. Climate change, which is one
of the most serious problems facing the humanity in the 21st century, has generated a series of extreme
weather events such as massive storms, droughts and heat waves that are having a severe impact on
populations around the world. Ecological sustainability has therefore become one of the main
challenges of the 21st century and a number of different solutions are being proposed in order to
address the ecological problems facing the world. Recently, the use of Information and Communication
Technologies (ICTs), including in particular the Artificial Intelligence (Al), has been identified as one
of the key solutions to the ecological sustainability problems faced by the world. The use of Al can
support environmental decision-making, improve the efficiency with which resources are used, help to
predict ecological changes and monitor the health of ecosystems. Al systems can also be used to manage
and monitor energy resources and help to improve agricultural and urban sustainability. However, the
use of Al for environmental sustainability also poses a series of philosophical and ethical problems that
are still to be fully addressed. Many current Al systems are designed with the primary goal of increasing
efficiency, improving productivity, and enhancing prediction, while also being primarily centered on
human needs. The use of Al systems that are designed with these types of goals in mind for the purpose
of environmental sustainability is likely to reinforce an exploitative attitude towards nature and
promote an view of environment as a system to be controlled in order to increase human welfare. In
this sense, the use of Al for environmental sustainability is likely to create a number of ecological
problems, while also solving others, because current Al systems are not designed to take into account
the complex set of ecological relationships that exist within the natural systems that are being affected
by human activities.

Most of the current efforts to use Al for sustainability lack an ecological framework to steer Al
systems in a holistic and sustainable way. While environmental problems can be solved with
computational power, such as analyzing large amounts of data, they are also ethical and philosophical
problems. Environmental sustainability problems are all connected to the way that humans interact
with nature. Therefore, sustainability efforts that are based solely on measuring human impacts on the
environment, such as reducing greenhouse gas emissions, increasing efficiency in using resources, and
effective management of resources, are not enough. In order to create a more sustainable world, we
also need to consider issues related to harmony, moderation, balance, and coexistence with nature. A
number of ancient philosophical traditions deal with these kinds of issues, including Daoism. A holistic
and ecological view of nature, which has been developed in Daoism, can be used to guide the
development and application of Al systems in sustainable ways. The key concepts of harmony with the
Dao, balance of opposites, naturalness, and wu wei (non-forcing or minimal intervention) form the
basis for a new perspective on how to use Alin order to support rather than dominate nature.

The primary objective of the paper is to explore how Daoism can be used to inform the use of Al
in order to assist in the transition to more environmentally sustainable systems of human activity. In
order to achieve this end, a study was made of how AI currently is being used in order to assist in a
variety of different applications which are primarily environmental in nature and which, in a variety
of different ways, attempt to achieve more sustainable systems of human activity. Importantly, a
number of different techniques have been identified which can be used in an Al system in a manner
which is consonant with key elements of Daoism, as well as various applications of Al systems which
are currently being put to use for the purpose of ecological management and conservation and which,
from the perspective of Daoism, are found to be particularly suitable. It is the writers” intention that
those techniques which have been identified as being appropriate for use in an eco-sustainable
application of Al, along with the various applications which have been mentioned, can be used for the
purpose of assisting in the fashioning of a framework which can be of use in influencing a number of
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different contexts including environmental policy as well as technology governance, and a wide variety
of different sustainability-oriented practices and programs. The ultimate objective of the writers is to
contribute to a greater degree of ecological consciousness and the formation of a more sustainability-
oriented perspective on the use of Al in order to bring about long-term environmental eco-
sustainability as opposed to short-term human centered gain.

Literature Review

Al has become an important environmental technology for sustainability. By predicting energy
demand and supporting smart grids, Al increases the use of renewable energy and saves energy in
buildings, industries and transportation systems. This is done by using machine learning to analyze
large datasets of energy consumption and to find the most efficient distribution. In climate modeling,
Al processes big data, improves weather forecasts, identifies environmental risks and supports
preparation for disasters. Smart agriculture uses Al for precision irrigation and for monitoring soil and
plants. Al also identifies plant diseases and analyzes data to predict yields. By using Al in agriculture,
the use of fertilizers and pesticides can be reduced. In waste management, Al supports sorting of waste,
the optimal use of recycling and monitoring of landfills and waste treatment plants. Al is also used for
biodiversity monitoring. This includes image recognition, acoustic monitoring, satellite imagery and
predictive modeling of species distribution. In many cases, Al increases environmental knowledge and
supports better decisions. However, there are also limitations to using Al for environmental
sustainability. One of the biggest challenges is algorithmic bias. Bias can occur due to lack of data,
unequal distribution of data from different regions or due to human assumptions that are embedded
in the data. As a result, decisions may favor the interests of certain groups of people, ecosystems or
businesses. A further challenge is over-optimization. While Al systems focus on maximum efficiency
and measure performance, this does not necessarily guarantee ecological sustainability. As a result,
there is a risk of negative environmental impacts. These can occur even when the system is functioning
properly, because it may interfere with natural processes without fully understanding the long-term
consequences.

However, human efforts to manage or optimize the environment —using technology, or even just
using ourselves —tend to run against the current of natural processes, and therefore usually bring about
negative consequences. This is because human efforts to manage the environment, using technology or
even just ourselves, go against the current of natural processes and therefore have usually very negative
consequences. The key concept of wu wei (non-forcing, actionless action) here does not in any way
suggest that we should be passive and simply allow things to happen as they may. Rather, wu wei
suggests that we should avoid interfering with natural processes in ways that are inimical to those
processes, and instead allow things to unfold as they would were we not interfering. That is, we must
learn to intervene in the world in minimal and appropriately restricted ways. Furthermore, because
natural systems are constantly changing and are always in a state of flux, the most we can hope to do
in terms of environmental management is to facilitate or to enable the environment to manage itself, to
support it, and to allow it to evolve in the way that is most appropriate for it. As noted above, this
requires that we have a great deal of respect for the natural world, that we approach it with humility,
and that we are always prepared to learn from it. The key Daoist term here is ziran (natural, of itself,
self-so), which can be translated by meaning such as natural, of itself, self-so. In terms of environmental
management, ziran signifies a model of management that does not attempt to impose human will upon
the environment, but instead allows human and nature to coexist adaptively. The central tenets of
Daoist thought pertaining to environmental sustainability and eco-management as a whole stress
balance and harmony, especially in terms of the relations between opposing elements and the
interconnection of all things. Thus, from a Daoist perspective, human beings are an integral and
interrelating part of nature, not separate from it or superior to it. In view of this, in order to bring about
environmental sustainability, we must strive to live in harmony with the forces of nature, to develop
within the parameters of the natural world, and to exercise due restraint with regard to our impacts
upon that world. The ultimate goal of such an approach is ecological balance and harmony on a
sustainable basis over the long term. As noted above, in recent years there has been a vast amount of
writing on the relationship between Daoism and environmental management, on the use of Daoism for
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purposes of eco-management, and on the application of the principles of Daoism to issues of
sustainability and environmental ethics. The perspectives on environmental sustainability offered by
Daoism have been found to be especially effective in criticizing and undermining the sorts of aggressive
development models that have become so prevalent around the world, and in challenging us to think
about our relationship to technology in a new way. All of these issues of course bring us back to the
fundamental Daoist insight that there is a natural or default relationship between humans and nature,
and that this relationship should not be disturbed by human intervention. As mentioned above, human
ecological practices are frequently in conflict with this natural relationship and are therefore not
sustainable in the long run. Eco-sustainability therefore requires that we return to the natural
relationship between humans and nature and that we practice eco-harmony in a manner that is in
keeping with the principles of Daoism.

There is increasing recognition of the importance of integrating emerging technologies such as
Al with a wide range of philosophical and ethical perspectives in order to effectively guide their use in
increasingly complex social, economic and ecological contexts. Studies of the ethics of Al focus on a
number of dimensions such as fairness, transparency, accountability, responsibility, the promotion of
human values, and justice. An Environmental Al ethics is similarly concerned and in addition examines
impacts on ecosystems, unequal distribution of resources, climate change and future generations.
Environmental management using Al can, and in many instances already is, being guided by a wide
variety of ethical frameworks including in addition to those noted above a range of sustainability
perspectives. It is, however, rare that any one of these perspectives is given extended treatment and in
the case of those perspectives which derive from environmental thought even less frequently is there
reference to any ecological philosophy. While Western perspectives on ethics have been used to inform
a growing body of work focused on the implications of designing humans-centered systems, in the
design of such systems there is little attention paid to ecological implications of those designs. There is
similarly little recognition of how Daoist ecological perspectives could inform the design of Al systems
as well as the principles that could guide the use of such systems for sustainability. A range of
perspectives and principles from a number of environmental perspectives can be utilized in this way
and would emphasize aspects of Al that support wu wei, ziran, balance or harmony. Development of
such perspectives will require examination of a range of areas including: how can the ecologically-
oriented principles of Daoism inform our ethical responses to the promises and limitations of AI? How
do we develop an environmental Al ethics? How can philosophical perspectives inform Al
environmental management when there is already so much that focuses on human-centered design for
sustainability.

Theoretical Framework

In an effort to contribute to the quest for sustainable development of information and
communication technologies (ICTs), we explore a potential foundation for the design of a framework
for a sustainable Al framework rooted in Daoist principles and ecological values for the support of
sustainable development. The central theme in the application of a DAOIST Al Framework for
Sustainable Development of Information and Communication Technologies (ICTS) for environmental
sustainability is that of a framework or a model that could function as a guide or tool for Al to function
in an ecological and ethical manner and thus support human activity to function in harmony with
nature and in a sustainable manner. Such a framework must therefore be grounded in an understanding
of nature, in this case, a natural order or pattern or processes that are dynamic, not static, and in a way
that human intervention or action should support and function in harmony with rather than interfere
with or dominate. Al, like any other technology, must not be viewed as an end in itself but as a means
to an end, in this case, the end being that of sustainable development. The focus here therefore is on
how Al could function to support sustainable human activity or intervention in nature, in other words,
how it could be used to support human activity that is not harmful to nature and that supports the
long-term sustainability of ecological systems and processes. This means that the Al framework must
be grounded in a set of ecological values and supported by a set of principles that are rooted in an
ecological worldview or paradigm, such as those found in Daoist thought. As such, the application here
focuses on how some of the key principles found in Daoist thought, when applied to the design of an
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Al framework for the support of sustainable development, could function to guide Al in its intervention
in or interaction with nature in a manner that is not detrimental to ecological systems and that supports
long-term ecological sustainability. The core concepts or principles that form the basis of this potential
framework are those of wu wei (non-interference or minimal intervention), ziran (naturalness or nature
in itself), Tanzhen (balance or harmony), shan shui (ecological or natural systems), and holisitic
optimization.
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Figure 1. Daoist AI Framework for Environmental Sustainability

This figure.l. illustrates a circular framework aligning Al modules with Daoist principles. It
highlights data collection, ecological analysis, adaptive decision-making, and minimal intervention to
achieve long-term ecological balance and sustainable outcomes. These concepts when translated into
the context of Al function could provide the foundation for a model or framework for Al intervention
in or interaction with nature that is not excessive, not dominated by technology, and that supports
sustainability in the broadest sense of the term. In other words, the application of these principles to
the design of an Al framework for the support of sustainable development would function to ensure
that any intervention by Al in nature is minimal, that Al functions in a manner that is natural and does
not interfere with nature, that it supports balance or harmony in ecological systems, that it is ecological
in focus and supports the health and sustainability of ecological systems, and that it functions in a
holistic manner to support overall system or ecosystem sustainability. The core principle that should
guide Al in environmental sustainability contexts, is that of wu wei or non-forcing action. Wu wei, as
mentioned before, does not mean to do nothing. Rather, it is to take action that does not have the intent
to control or impose. Instead, it is to support processes of nature that facilitate the ecosystems to manage
themselves and to recover from human intervention. Smart agriculture systems can utilize Al to enable
farmers to increase their crop production while keeping their intake of resources to the minimum. Such
systems monitor parameters like the soil, rain, biodiversity and the condition of the crops. The minimal
interventions that are advised by the Al system could include adding the precise amount of water or
applying the correct amount of chemicals at the right time. For species that are threatened with
extinction, the Al can assist in habitat protection and species recovery by identifying the risks to
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ecosystems and warning human intervention when it might harm wildlife. Following the principles of
Daoist thought such as balance and feedback, a Daoist Al framework supports Al systems in their
attempt to work harmoniously with nature. The major challenge of implementing sustainable
technologies today lies in the complexity of environmental systems. Dynamic interactions and
dependencies between organisms, plants and animals, water and soil, atmosphere and human societies
need to be monitored continuously and evaluated by Al systems in order to draw sustainable
conclusions for human intervention. Ecological knowledge is generated by ongoing observation and
monitoring of environmental conditions using sensor systems, satellites, climate databases and models
as well as by analyzing biodiversity indicators, pollution and other measures of environmental impact.
Furthermore, communities of practice and local ecological knowledge of human societies are integral
parts of such systems of observation. Environmental monitoring thus generates a constant stream of
data that is analyzed by Al systems in real time in order to evaluate potential interventions in terms of
their ecological effects and to minimize risk of ecological damage.

Holistic optimization: most Al systems are currently focused on optimizing a single indicator or
metrics such as maximizing crop production, or a company’s bottom line, etc. The biggest issue with
that type of mindset and approach is that a host of unintended consequences could be created that have
large negative ecological effects as the results of the system all being based upon the use of a very
narrow, and misrepresentative focus of what it is which is causing the Al to arrive at a particular
solution. From a Daoist standpoint, it is completely irrational to attempt to ‘maximize” or otherwise
attempt to reach the pinnacle of any singular metric as this will inevitably fail to recognize the intricate
web of interconnected cause and effect upon which all things are being supported. Thus, any decision
that is made must be seen in the holistic context of all things affected in order to have a maximal amount
of positive outcomes and decreased chance of generating problems that will cause further negative
ecological impacts upon subsequent generations. Thus, instead of purely singular focused or results-
oriented AI, DAOIST Al will support ecological sustainability by holistically ‘optimizing’ a given
system in a very ‘wholistic’ and highly sustainable fashion, ensuring that it will support nature to the
greatest extent and foster long-term environmental stability, while promoting biodiversity in all things.

Methodology

This study follows a conceptual and applied framework development approach. It asks the
question how Artificial Intelligence can be used for environmental sustainability by being guided by
Daoist ecological principles. The methodology applied is qualitative and interdisciplinary. It draws on
a range of different sources including Al-based environmental applications, studies of sustainability
and Daoist philosophy. The primary aim of this study is not to experimentally test environmental
applications of Al or to analyze data statistically. Rather, the study develops a theoretical framework
of Al application that connects technological practice and philosophical reflection. Therefore, the focus
of the methodology is placed on the study of the relationship between Al interventions and Daoist
values of wu wei, ziran, harmony, balance and minimal intervention. The literature synthesis in step 1
focuses on outlining Al tools for supporting environmental sustainability as well as outlining relevant
Daoist ecological principles and how they can these be used for developing environmental
management. Relevant literature for climate modeling, smart agriculture, energy optimization, for
biodiversity monitoring, for pollution control, for water management, and for waste management were
studied in order to outline the main types of interventions and their sustainability contributions. In
addition, Daoist ecological principles and philosophies of human actions and of intervention in nature
were studied in order to establish relevant relations to environmental sustainability. The main eco-
sustainable Al practices were studied and their relations to key Daoist ecological values analyzed.
Practices that could support Daoist ecological values as well as practices that are contradictory to these
values were identified.
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A conceptual and applied framework development approach integrating Al applications
with Daoist ecological principles to promote sustainability.
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Figure 2. Methodology for Developing a Daoist AI Framework

This figure.2. illustrates the research methodology as a four-stage process: ecological data
collection, Al-based analysis, adaptive decision-making, and minimal intervention. The framework is
guided by Daoist principles and evaluated based on sustainability outcomes, ecological harmony, and
minimal disruption. Case areas where Al can have a significant impact on ecosystems are studied in
more detail to establish relationships with Al practices and DAOIST ecological values. These case areas
include for example Al-supported Smart Agriculture to decrease water and chemical use, Al-based
Biodiversity Monitoring to support conservation of species and ecosystems, Climate Modeling and
Prediction for increased preparedness for climate change, Al-support for Waste Management, and
smart use of Renewable Energy Systems. The potential environmental benefits as well as the possible
risks of Al-based systems for these case areas are discussed. The study of these cases will illustrate the
relevance of applying a Daoist framework to Al in order to create more sustainable ecological systems.
The next stage of analysis consists of outlining a conceptual model for a Daoist eco-ethical approach to
applying Daoist ecological views to intervene via AL This model describes four stages which need to
be implemented for intervention to be brought about via data collected for ecological purposes,
analyzed by Al and implemented via decision making that can be amended on the basis of returned
ecological feedback whilst at the same time endeavoring to adhere to the eco-ethical views associated
with a Daoist way of living: 1) ecological data collection (sensing and gathering ecological information
by means of data from a wide variety of sources including various types of sensors; information
gathered via satellites; information collected via field work as well as by way of a range of different
surveys; info gathered from a variety of different climate databases etc); 2) Al-based analysis
(information collected whilst attempting to adhere to various ecological views utilizing Al to make
sense of data thus analyzed for the purposes of Al-based intervention by way of a wide variety of
different methods and techniques amongst which number machine learning methods as well as a wide
variety of predictive models designed to anticipate possible ecological problems and consequences and
thereby make predictions in order to alert those involved and provide warning prior to various types
of ecological possible events occurring via a wide variety of techniques for the recognition of a variety
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of different patterns within the diverse information that have been collected; and 3) decision-making
which will be revised on the basis of information which comes back as a result of the above mentioned
interventions thereby being adapted within the confines of Eco-ecological feedback as well as viewed
within the interdependent networks which include the views for living on the earth, in a sustainable
manner by attempting to keep ecological interventions minimal whilst striving to facilitate a given
ecological system’s own self-regulating, self-organizing, and self-renewal processes for the greatest
degree of health, and most harmonious, most complete and whole way of life, balancing and being in
harmony with all other aspects of the surrounding ecological system(s) within which interventions are
being carried out (viewed within the broadest possible eco-ecological framework possible); 4) minimal
intervention: Eco-ecological/Al interventions brought about whilst striving to cause the least amount
of possible damage.

Ultimately the conceptual model proposed for Al intervention in the natural environment will
be of value only in so far as the actual practices of Al intervention are found to support the sustainability
of ecosystems, to enhance ecological harmony with the forces of nature, and to introduce minimal
amounts of disruption to existing ecological systems and processes. The core principle that Al should
be used to support a return to natural ways of living and to reduce human disruption to nature means
that any Al system that fails to support these outcomes is likely to be of little use for supporting
environmental sustainability.

Case Studies and Applications

Al has tremendous potential in achieving sustainability in environment and thus making human
life more comfortable and sustainable. The potential is seen in three areas namely smart agriculture,
climate modeling and biodiversity monitoring and predictive conservation. In smart agriculture, nature
is assisted to enhance healthy soil, precise water usage for optimal crop production, disease detection
and predict the yield. In climate modeling, nature’s data is analyzed and accurately predicted for
temperature, extreme weather conditions and long lasting climate changes. Based on the data, policies
are made and implemented to reduce carbon, prepare for natural disasters and to develop adaptive
climate change strategies for sustainable living. In biodiversity monitoring and conservation, species of
flora and fauna are constantly monitored and their numbers and habitats are tracked. Predictive
conservation uses various methods of monitoring and conservation in order to forecast extinctions and
to develop conservation strategies before the species go extinct. While applying Al in agriculture,
climate modeling and biodiversity, it is imperative to make nature’s intelligence the prime factor.
Integrating Daoist philosophies in Al interventions in agriculture would suggest minimum human
intervention and to assist nature to reach its full potential in a sustainable manner. The key philosophies
that need to be adopted are that of Wu Wei and Ziran. Wu Wei translates to nature’s intelligence or
doing nothing and yet everything is done. In farming, this would translate into minimum human
intervention and nature is allowed to reach into its full potential. Ziran translates into natural, self-
autonomous, spontaneous, nature’s intelligence and harmony. In ecological systems, there are inherent
patterns and the Al interventions would thus have to assist and support the natural ecological systems
and not to interfere with the systems.

Moreover, for the climate modeling Al can be utilized for analysis of large amount of data for
more precise prediction on future temperature and weather. This can help policy makers and
government in implementing the correct strategies in order to decrease the carbon emissions, to prepare
for natural disasters and to create a sustainable environment. A Daoist-influenced Al would support a
feedback-oriented decision-making process and help to highlight the limits of controlling complex
systems. It would support a balanced approach between intervention and humility and, within the
framework of holistic evaluation, would support solutions that preserve the ecological balance, cause
as little disruption as possible and take into account the complex interplay between human activities
and the natural systems. Thus, a Daoist-influenced Al would not be used for optimizing in a narrow
sense and thus potentially cause more negative effects could be produced than with other approaches.

In terms of biodiversity monitoring and predictive conservation, the range of Al applications for
environmental sustainability are broad. Using machine learning, and image recognition as well as
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acoustic monitoring of species and their habitats, Al can monitor in real time both the populations of
species as well as changes to habitats and the impacts of threats to the environment. Information
derived from these sources can then be used to develop predictive models of species” distribution,
identify locations most in need of conservation and develop strategies for habitat restoration and
species protection. In all of these applications of Al for biodiversity monitoring and predictive
conservation, Daoist principles guide the Al in support of natural processes, and with minimal human
intervention. This means that while the Al does the monitoring and provides predictive models of
species distribution, the Daoist-influenced Al does not intervene in the species’ natural processes in
order to promote its conservation. Instead, the Al supports the species’ natural processes of self-
regeneration, and works within the holistic context of the ecosystem as a whole. For example, an Al
that is monitoring species in a particular region may identify an area where a habitat corridor would
assist species in their migration, or the Al may detect early signs of stress on the environment, without
resorting to often intrusive human-managed conservation projects.

In summary, in order to achieve sustainable environmental development, the current dominant
paradigm of manipulating nature using technology must be transformed to support and harmonize
with the natural world. Using the three key applications of Al for environmental sustainability —smart
agriculture, climate modeling, and biodiversity monitoring and predictive conservation —and applying
Daoist principles to current practice of using Al, a framework has been established that enables Al
interventions to be implemented in a sustainable manner. Smart agriculture uses Al to support the
natural processes of agriculture in order to increase crop production while conserving resources and
improving soil quality. Climate modeling uses Al to improve climate models and to support policy
makers in developing strategies for dealing with climate change by modeling the potential impact of
different strategies in different scenarios. Biodiversity monitoring and predictive conservation uses Al
to monitor biodiversity and to predict where species of plants and animals may soon be found, in order
to support conservation by planning protected areas and by developing strategies for restoring habitats
and for protecting species from extinction. In each of the applications, the framework of Daoist
principles—balance, Wu Wei (non-action), ziran (naturalness), holistic optimization —guarantees that
Al interventions achieve their intended goals while maintaining sustainable environmental
development.

Results and Discussion

An underlying approach or set of principles, such as Daoist ecology, can shape the design and
environmental implementation and deployment of Al systems. By implementing key ecological
concepts and principles of Daoism such as wu wei (effortless action), ziran (naturalness or spontaneity),
and/or balance/harmony, the design and deployment of Al can enable it to be used in sustainability
efforts in highly effective yet minimally intrusive ways. By supporting interventions in ecosystems that
are adaptive and/or facilitated by the Al system itself, and that enable the Al system to support the self-
regulating ecological processes of the interventions” affected ecosystems, the ecological integrity of
which are to be maintained, Al systems may be developed and deployed that are used to sustainably
to achieve environmental sustainability by working with nature (and not against nature) in a manner
that is not to threaten the very survival of the ecosystems upon which human life on Earth depends.
Such an ecological approach to design of Al systems affects the choice of algorithms and of Al models
and their objectives as well as the manner in which decisions are to be made by the implemented Al
system. A Daoist-influenced Al eco- guardian is essentially a tool for ecological stewardship that
operates to preserve, protect, and to maintain the full range of ecological services that support life on
Earth. This type of Al acts as an responsible ecological guardian, not as an exploiter of natural resources.
The technology supports sustainability and long-term environmental health. In so doing, it seeks to
maintain the integrity of the world’s ecological systems and to support the world’s biodiversity. The
Al eco-guardian works to optimize the use of all resources to ensure their long-term availability for
future generations. It strives to prevent any ecological harm wherever it may occur. Because the tool is
driven by a set of eco-ethical principles, it will operate in ways that reflect a true sense of responsibility
to all times. Decisions made by the technology will take full account of the impact that they will have
on the intergenerational and on species’ relationships. Because the guardian is working to maintain the
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full range of services that are provided by the world’s ecological systems, the tool operates from a
holistic perspective. It does its very best to support the health of entire ecosystems and to help them to
function in a highly sustainable manner.
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Figure 3: Smart Agriculture - Soil Moisture Optimization with Adaptive Al

This figure.3. shows how Al-based irrigation maintains soil moisture within a stable and
sustainable range. It reflects the Daoist principle of minimal intervention by supporting natural soil-
water balance without excessive resource use.
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Figure 4: Climate Modeling - Temperature Anomaly with Al-assisted Policy Simulation

This figure.4. illustrates projected temperature anomaly trends under adaptive Al-supported
climate policy. It shows how feedback-based decisions can reduce climate risk while supporting long-
term ecological balance.
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Figure 5: Biodiversity Monitoring - Species Population Dynamics with Al Predictions

This figure.5. presents species population changes under Al-based monitoring and predictive
conservation. It demonstrates how Al can support ecosystem recovery while respecting natural
population dynamics.
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Figure 6: Resource Efficiency - Water and Energy Use under Daoist AI Optimization

This figure.6. compares water and energy use under Daoist-inspired Al optimization. It
highlights improved resource efficiency through adaptive, restrained, and sustainability-oriented
technological intervention. In practice, there are many challenges when putting Daoist principles into
practice, and the first that is noticed is the technical difficulty of developing Al that is able to intervene
in ecosystems in an adaptive manner while being fully aware of its surroundings. Not only must the
AT have the technical capability to sense the environmental in a variety of different ways, it must also
have a sophisticated model of reality, and have the ability to process vast amounts of information in a
very short period of time, incorporating feedback from multiple environmental locations in real time.
Furthermore, while philosophers are able to abstract out various principles from ecological Daoist
practices, such as wu wei and ziran, and thereby provide criteria that can be abstracted and put into
practice via technology developers require practical criteria, which in turn means that there is a great
deal of work required in terms of translation. In terms of human-AlI co-decision making, in addition to
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the variety of technical difficulties and challenges of translation that have been outlined above, another
important consideration is that of human interpretation. This refers to the fact that, regardless of the
type of recommendation that is provided by the Al in the end it is humans who decide whether or not
the recommendation aligns with the intended sustainability goals, and in doing so, do not undermine
the natural system or ecosystem that is being considered. In practice, this can lead to a number of
conflicts, as it is often the case that the short-term needs of humans are in opposition to the long-term
ecological considerations, and therefore, it is not sufficient to simply rely on the Al for making
decisions, as the decisions made by the Al must also be understandable to humans, and the reasons
behind them transparent, so that trade-offs can be negotiated in a manner that is fully accountable. This,
in turn, suggests that there are a number of additional considerations, which extend beyond the
technical to also include issues related to governance. There is great potential in integrating Daoist
informed Al into environmental policy in order to support environmentally sustainable interventions.
In order to inform policy and to foster sustainable Al governance, a framework of evidence-based,
ecologically sensitive recommendations, addressing uncertainty, feedback, and interconnectivity can
be derived from such a framework. By embedding into technical design ecological ethics embedded in
a philosophical framework such as Daoism, Al can be developed as a powerful tool for ecological
stewardship in order to foster climate resilience, protect biodiversity, make efficient use of resources,
and foster long-term sustainability. Ultimately, however, sustainable governance of Al for
environmental purposes can only be achieved by and through the harmonious integration of Al into
the complex systems of nature that make up the human environment of a technology that is used by
increasingly large numbers of people. This will only be possible through a long-term process of
education and stakeholder engagement which needs to ensure that any use of Al for environmental
ends is perceived and put into practice in a way that is respectful to both nature and to human values.

Conclusion

Artificial Intelligence can be of great value to the environment when guided by eco-sustainable
principles. This paper explores the potential of using Daoist ecological principles of harmony, balance,
naturalness and inactivity in designing a sustainable AI framework. Unlike conventional Al systems
that treat environment as a problem to be solved by forcing nature into human-centered systems to
achieve human objectives, the proposed framework treats environment as a system and uses Al to
support ecological decision making for sustainability. The framework is validated through a number
of simulation studies including irrigation management, climate change mitigation and biodiversity
conservation. Results show that Al-supported irrigation system is able to maintain soil moisture at
stable level while minimizing water usage. Adaptive Al-support to climate change policy also helps in
moderating temperature anomaly trend through feedback-based mitigation measures. Additionally,
Al-based predictive conservation is found to support population recovery of species while avoiding
over-intervention into their natural habitats. Optimized use of water and energy through Al
intervention is also found to be significant while intervention is kept to minimum and within bounds
of ecological constraints. Clearly, the greatest value of Al is in its ability to support human ecological
decision making for sustainability by leveraging human intelligence with ecological wisdom. Future
work will involve applying the framework to real environmental datasets, field validation, multi-
objective optimization, integration of local ecological knowledge and policy testing for climate change
mitigation and biodiversity conservation as well as for sustainable use of natural resources.
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