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Abstract

Regenerative Agriculture (RA) represents a significant approach toward sustainable and eco-friendly practices, provides
environmental, economic, and social benefits. The objective of the review is to evaluate research trends and gaps, conduct a
SWOT analysis, and explore the potential of regenerative agriculture in areas like energy conservation, food security, ecosystem
services, soil health, circular agriculture, and climate-smart, resilient farming practices. This review emphasizes the holistic
approach of Regenerative Agriculture, SWOT analysis reveals that RA offers significant benefits of environmental sustainability
and several opportunities like carbon market and food security. Despite multiple benefits, bibliometric analysis showed that
research on RA is limited, with a notable increase in publications only emerging in recent years. RA contributes to better
sustainable practices compared to other agricultural systems. RA efforts to mitigate climate change by reducing the carbon
footprint, enhancing climate adaptability, improving soil health, and providing ecosystem services. It also addresses challenges
such as biodiversity loss, food waste, and food security. Furthermore, integrating RA presents economic and ecological
opportunities, such as carbon credits and a circular economy. This approach increases resource efficiency, minimizes agricultural
waste, and promotes nature-based solutions with potential for energy conservation and healthier ecosystems. Based on our
findings, we recommend that research should focus on developing carbon credit schemes from RA, enhancing farmer’s
awareness of RA's economic and environmental benefits, and modifying RA to improve on circular economy principles for
sustainability.
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1. Introduction

Climate change and population growth are two major  productivity in agriculture. Agriculture, in compliance with
problems of particular interest for all countries [1]. Due to the  ever-increasing population and climate constraints, exerts
severe impacts of climate change, and agriculture being one of ~ enhanced pressure on biodiversity and ecosystems, thereby
the most vulnerable sectors, there are risks to agriculture from making the degradation of ecosystems profound [2]. As the
loss of biodiversity, which in turn affects ecosystems and global human population expands, agriculture is vital for food
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security worldwide. However, conventional agricultural
techniques have already harmed soils and nutrients due to
their use in farming, leading to increased susceptibility to
diseases, droughts, and climate change [3]. In response, in-
dustrial agriculture has improved overall productivity; how-
ever, it carries a significant burden, such as high energy
consumption, bulk resource depletion, and continentwide soil
quality deterioration [4].

On the other hand, farmers widely use synthetic fertilizers
and pesticides to enhance crop yields without considering
environmental consequences [5]. This unsustainable approach
has underlined the need for more sustainable agricultural
practices promoting biodiversity, which will be critical for
food production and quality in the future, especially in the
climate change context [5, 6]. As one of the more promising
farming models, the RA model practice has been introduced
alongside other sustainable initiatives [7].

Conventional farming practices generate several resource
and environmental problems, which have recently been ad-
dressed by regenerative farming. Regenerative farming works
towards improving the native ecosystem and environment
better so that the necessary inputs can be secured for crop
production. In this way, more crops can be produced using
less energy input [8]. Recycling agricultural processes such as
composting, green manuring, Cover crops and mulching are
used to restore degraded soils. It enhances ecosystem services
such as water quality, vegetation, and land productivity
through elevated biological processes [7-9]. Recently, the
focus has been on RA being an appropriate response to cli-
mate change. It is an environmentally friendly agricultural
practice that aims to improve soils, sequester carbon in soil,
and enhance the soil carbon stock while reducing greenhouse
gases emitted from agricultural soils [10, 11]. The principles
governing pool RA fit well into the organic farming concept,
which endeavors to sustain and enhance soil organic matter.
More critically, RA does not have synthetic inputs, particu-
larly pesticides, herbicides, and fertilizers, which are detri-
mental to the soil ecosystems [12]. Regenerative agriculture is
very important for food production and managing ecosystem
services and the environment more broadly [13, 14]. In addi-
tion, it helps raise the earnings of the people residing in rural
areas and increases the productivity of pastures through con-
trolled grazing [15]. Agricultural productivity, ecosystem
services enhancement, and environmental benefits are among
the numerous advantages of RA [13, 14]. Although it aims to
reduce dependence on purchased inputs, rehabilitate natural
resources, and enhance resilience in the farming systems, it
also resonates with the United Nations Sustainable Devel-
opment Goal 2, which aims to end hunger, achieve food se-
curity and improved nutrition, and promote sustainable agri-
culture. This target seeks to enable all individuals, especially
the most disadvantaged, to have enough healthy food by 2030
[16].

However, RA is diverse in its definitions and needs more
attention to practical management approaches to progress
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toward the Sustainable Development Goals [17]. There are
considerable benefits of RA, but farmers face challenges in its
application. It is essential to provide a better context and
framework for the benefits associated with RA [19]. They are
embracing contextual relations such as more than human
ethically oriented care (MTH EoC), which can be the new and
productive approach to engaging with RA [20]. In addition,
[21, 22] suggests that innovative governance, landscape ap-
proaches, and new technologies are adequate in sustainably
increasing agricultural production, carbon sequestration, and
environmental preservation, therefore causing no further harm.
For example, the need for an exhaustive scoping review be-
comes apparent when looking into RA, its long-term viable
energy-saving mechanisms, and the various possibilities that
can be harnessed for sustainable, climate-friendly agriculture
systems.

This review also aims to evaluate the exploration prospects
of the current research patterns, including their relevance for
greenhouse gas mitigation and the impact of energy utilization
and conservation on soils and food security. It will also assess
the ability of RA to provide ecosystem restoration and low-
ered energy requirements while seeking potential integrations
with circular economy (CE) areas. Furthermore, the assess-
ment will establish differences between the regenerative ap-
proaches and the current methods of agriculture, by indicating
existing knowledge gaps, and recommending future research
avenues. Ultimately, however, the goal is to contribute to the
global movement of enhancing sustainable farming practices
in line with climate concerns.

2. Materials and Methods

2.1. Data Acquisition

Data was downloaded from the Scopus database, which
was accessed on September 5, 2024; Scopus is one of the most
reliable online databases, contains over 2.4 billion documents
from more than 7,000 international publishers that are
SCl-indexed and 99% of the journals listed on the Web of
Science also being indexed in Scopus [23]. To filter the
documents, a keyword search was conducted using the
Boolean logic “A” using the word“regenerative AND agri-
culture.” 929 documents were found in the first search, which
looked for these strings in any part of peer-reviewed literature
(titles, abstracts, keywords). The search results, which in-
cluded abstracts, keywords, bibliographic information, cita-
tion details, and other pertinent data, were obtained as a CSV
file. The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) method was then employed to
assess these publications [24]. Based on the following criteria,
we eliminated a total of 339 papers consisting of duplicate
files (08), unreverent data in abstracts, titles, and keywords
that did not contain information about regenerative agriculture
(331), and documents that were not in English (28). As a
result, 590 papers, in all, were eventually obtained for further
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examination.

2.2. Data Analysis

A macro research and development review of regenerative
agriculture was conducted in this study, following the work of
[25]. We utilized a bibliometric tool developed in R pro-
gramming to analyze relevant affiliations and publication
trends. The study examined countries and authors’ keywords
using VoS Viewer, a program that creates knowledge maps
from network data and visualizes bibliometric networks. This
tool helps to construct networks of authors, institutions,
countries, and keywords and facilitates the analysis of
co-authorship and co-occurrence [26].

3. Results and Discussion

3.1. Bibliometric Analysis of Regenerative
Agriculture

The first recorded publication on RA was in 1986, with
only a few publications noted until 2015. However, there has
been a significant increase in publications since 2016, with a
maximum publication of 139 in 2024. This trend highlights
the growing interest in the field of regenerative agriculture
(Figure 1). A total of 85 countries have contributed to RA
research, with the United States leading with 175 publications,
followed by the United Kingdom (69), Australia (61), India
(45), Brazil (29), Netherlands (29), Spain (27), Canada (26),
Germany (26), and China (20) and other represented in net-
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work visualization (Figure 2). Maximum studies were affili-
ated with Wageningen University and Research, which had 30
documents. This was followed by the University of California
with 25 documents, the University of Oxford with 21, Colo-
rado State University with 17, and the University of Sheffield
with 16. Other notable affiliations included Nanjing Agri-
cultural University and the University of Campinas, each with
15 documents; the Institute of Applied Ecology and the Uni-
versity of Chinese Academy of Sciences, both with 14; and
lowa State University with 13 documents (Figure 3). The
analysis of the author’s keywords are presented in an overlay
visualization (Figure 4), which includes a total of 1,824
keywords. The size of the words in the author keyword
co-occurrence network indicates their frequency of appear-
ance; more prominent words are more commonly used and
more accessible to identify. The most frequently used key-
words are “regenerative agriculture” (196 occurrences), fol-
lowed by “sustainability” (44), “climate change” (41),
“agroecology” (34), “biodiversity” (34), “soil health” (33),
“agriculture” (32), “sustainable agriculture” (32), “ecosystem
services” (21), and “carbon sequestration” (20). The findings
indicate that earlier regenerative agriculture studies primarily
focused on land use, biochar, sustainable agriculture, per-
maculture, agroecology, land degradation, holistic manage-
ment, carbon farming, food security, and agroforestry. Over
time, research has shifted toward more specific areas, in-
cluding soil microbes, soil carbon sequestration, climate
change, machine learning, conservation agriculture, resilience,
precision agriculture, sustainable farming, bioeconomy, cir-
cular economy, and nature-based solutions.

Figure 1. Publication trends on regenerative agriculture.
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Figure 2. Countries based on the number of publications on regenerative agriculture.
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Figure 3. Top 10 Affiliations based on documents on regenerative agriculture.
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Figure 4. Overlay visualization of author s keywords of regenerative agriculture.

market opportunities for RA practitioners and advances in
3.2. SWOT Analysis of Regenerative tech_nology innovation, global in_terest, resgarch, and collab-
Agriculture oration. Regardless of the possible benefits, RA confronts
various threats such as competition in international markets,
The SWOT analysis (Figure 5) points out and evaluates legislative obstructions, resistance from traditional agribusi-
many essential features of RA; among its strengths, RA  ness, and land and resource constraints.
promises to allow Long-term sustainability, improve soil On the other hand, it has some weaknesses in that benefits
health and fertility, cut down on energy and chemical inputs,  take a long time to be put into effect, and there is a knowledge
sequester carbon and other greenhouse p0||utant5’ food secu- deficit in farming practices, there are difficulties in vertical
rity, promoting restoration of biodiversity, enhancing eco- integration for large-scale farmers, there is a limited market
system services, and improving climate resilience of the ag- for regenerative products, as well as calls for farmer education
ricultural systems. On the other hand, RA provides substantial ~ and training. Although regenerative agriculture presents a
opportunities, primarily through the carbon markets, where viable and climate-friendly alternative to ordinary agriculture,
carbon credits may be earned for farmers when sequestering its successful implementation requires addressing financial
atmospheric carbon. This should create business opportunities ~ and educational constraints and overcoming threat factors
and go hand in hand with the global initiative to fight against ~ such as climate change and the global market. Government
climate change. Farmers include renewable agriculture to ~ approaches, wider opportunities to access carbon markets, and
respond to the rising demand of consumers for agricultural ~ further development of RA practices must be increased to
products that support sustainability. This trend creates new  achieve the maximum gains from RA.
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Figure 5. SWOT of regenerative agriculture.

3.3. Energy Conservation and Climate
Mitigation

Climate change remains one of the most crucial issues
among modern farmers, and the contemporary farming prac-
tice of RA is becoming increasingly popular. An essential
feature of RA is its capacity to sequester soil organic carbon
(SOC), which mitigates greenhouse gas (GHG) emissions and
increases soil carbon content. It is a step towards more ener-
gy-efficient and climate-resilient agricultural systems. Sus-
tainable and organic forms of agriculture, including conser-
vation agriculture, are also of particular importance, as di-
rectly noted by [27], who also provide more advantages of RA
over these agricultural practices. Global climate change
makes it increasingly necessary to increase soil microbial
diversity, and in this respect, RA helps to enhance soil health

and improve carbon sequestration and control GHG emissions.

With more focus and development, regenerative agriculture
has gained new importance and proven helpful in carbon
farming farms.

Regenerative agriculture, or RA, emphasizes using prac-
tices like manure application, biochar use, and organic inputs,
which significantly lower GHG emissions compared to in-
dustrialized farming practices, which cause more carbon loss
and energy usage [11]. This is known, although, in the short
run, the emission of GHGs is higher with the use of fertilizers
or manure. According to [28], emissions slowly stabilize in
long-term regenerative practices, confirming their usefulness
for long-term de-carbonization. Some techniques include
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cover cropping, no-till practice, and crop-animal integration,
which aid the soil and even help reduce the use of synthetic
fertilizers and pesticides that are costly and have a high energy
requirement. There is a reduction in GHG emissions and
enhanced carbon sequestration [29].

Moreover, when practiced with agroforestry and other
forms of low-input farming, they also strengthen ecosystem
functioning and sustainability.

Integrating this dual benefit of reducing energy use and
improving carbon sequestration puts regenerative agriculture
in harmony with broader climate change strategies. There is
much promise of regenerative agriculture in developing car-
bon markets whereby farmers can assist in lessening the
global carbon footprint. Farmers can integrate carbon farming
techniques into their agricultural practices and earn carbon
credits by capturing atmospheric carbon. This makes agri-
culture an essential industry in climate change strategies [30].
This, in turn, emphasizes the resilience of regenerative agri-
culture with social challenges to strengthen rural economies
and foster sustainable development. China and regions of
Southeast Asia have conducted research and documented
evidence on how regenerative agriculture can be practiced
anywhere in the world without a negative impact on carbon
emissions [31]. The emerging interest in regenerative strate-
gies in these parts of the world is seen as a strategy that would
stimulate the growth of carbon markets, thus augmenting
RA’s role in combating climate change [32]. This worldwide
trend affirms RA’s ability to change the agricultural paradigm
and create more climate-friendly sustainable agriculture sys-
tems. RA is a holistic approach critical in addressing climate
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change because of its capacity to reduce greenhouse gas
emissions and sequester carbon. Its adoption as an interna-
tional agricultural practice, especially related to carbon
farming and carbon markets, opens a way towards a cli-
mate-resilient sustainable future.

3.4. Soil Sustainability

RA integrates approaches that help address the critical
challenges of soil, such as soil degradation, soil fertility, and
soil productivity. According to [33], RA undertakes man-
agement practices to sustain soil quality and improve the
entire ecosystem’s health. Improving soil organic carbon
(SOC) is used in RA and promotes carbon capture, improves
soil tilth, expands soil fertility, increases water capacity, and
decreases the drought and flood risk [34, 35]. RA integrates
principles of conservation tillage, crop rotation, and other
organic farming practices to promote vital soil ecosystems
[36]. Permaculture, as described by [37], assists in enhancing
soil health through organic inclusions, increased microbial
growth, and nutrient cycling. Increased microbial biomass and
diverse fungal communities expand the potential of the soil to
sequester carbon in the long term, thus further promoting
sustainable farming practices. Such activities are critical in
restoring already damaged soils and maintaining the produc-
tivity and resilience of agriculture in the future. The principles
of RA focus on reducing the disturbances of the soil and in-
creasing the diversity of species [38]. All these approaches
can improve soil health and decrease dependence on chemical
inputs such as fertilizers and herbicides, which align with
sustainable and organic farming objectives. As reported by
[39], besides producing the topsoil, RA also increases the
water-holding capacity and the diversity of microbes and their
nutrients necessary for a robust and high-yielding agricultural
system. Apart from enhancing the health of the soil, RA also
has dormant and significant prospects in carbon sequestration,
especially in soils with high carbon sequestration potential
that are intensively managed [40]. RA, through stable carbon
retention, can address climatic challenges by incorporating
the focus on long-term carbon storage in soils. Also, using
insect frass-based fertilizers, biochar, or phosphorus bioferti-
lizers within the systems of RA is said to reduce conventional
mineral fertilizers, increase soil microorganisms, and sus-
tainably promote land productivity [41, 42]. Regenerative
farming benefits from organic matter such as worm compost
and other biofertilizers, contributing to soil microbial diver-
sity and improving overall farming system by promoting
carbon and nitrogen balance [43, 44].

Additionally, even though using biochar does not neces-
sarily help raise plants directly, it has the potential to se-
quester carbon in agricultural soils, a measure that, in turn,
contributes to lower emissions [41]. Their study [45] further
illustrated that regenerative practices enhance the soil’s water
storage and infiltration ability, reducing flooding hazards and
improving climate adaptive capacity. RA is one of the most
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essential strategies employed to enhance soil health and ac-
celerate carbon sequestration, all in a bid to increase agricul-
ture’s sustainability.

3.5. Food Security

In the agri-food sector, there is an estimated loss of food,
amounting to thirty percent to eighty percent of the total yield,
signifying poor performance in the industry. The losses high-
light the accountability the agro-food sector has to shoulder in
tackling such losses while also striving to complement the
FAO sustainable development goals. The sector, likewise, has
to conform to international efforts to address the mounting
effects of climate change due to global ecological changes
that are on the rise [46]. One of the critical answers to these
challenges is regenerative agriculture, which has promising
prospects in the changing paradigms of food production and
processing systems. Overall, RA practices provide food se-
curity and improved health and security through sustainable
practices [47]. There is worldwide acknowledgment of RA in
the context of sustainable food transition systems [48]. The
growing popularity of RA can be attributed to its ability to
satisfy the rising food demands across the globe while mini-
mizing the adverse effects associated with conventional ag-
ricultural practices. Unlike traditional practices where the
environment is usually left worse off, RA aims to rehabilitate
ecosystem functions. It encourages soil regeneration, which
facilitates carbon capture and storage, as well as biodiversity,
contributing to resilience building in farming systems [49].
This resilience is essential for mitigating climate change and
other anthropogenic pressures to support agriculture in the
long run [50]. Besides, RA has been demonstrated to have
excellent prospects for improving food security, especially
when integrated with other sustainable practices. Crop diver-
sification, organic input use, and enhanced land stewardship
are examples of such practices. They improve food security at
the household level and more robust agricultural systems [51].
In addition, RA enhances nutritional security by integrating
more organic and natural inputs to increase crops’ nutritional
content [52].

Applying the RA technique in agri-food systems offers a
holistic approach to several problems, such as food wastage.
RA can resolve food supply issues in the world by providing
sustainable, resilient, and innovative ways of enhancing food
production without compromising people’s ecosystem and
social well-being.

3.6. Restoration of the Ecosystem

Biodiversity is the diversity of the life forms that have in-
habited the earth and, has vanished in recent decades as indus-
trial agriculture has become one of the industries through which
mankind harnesses the environment. The excessive resource
extraction from the land and the associated practices of con-
ventional agriculture cause land and water resources to become
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degraded, biodiversity to dwindle, and resilience to natural
disasters and climate change to deteriorate [53]. RA offers a
new hope for the loss of biodiversity. It increases and develops
natural habitats as it encourages eco-friendly farming practices.
The large-scale implementation of RA in agricultural croplands
has shown it to enhance the welfare of the ecosystem and,
therefore, provide beneficial outputs to agriculture [54, 55].
This inverse correlation between agriculture and the ecosys-
tem’s well-being makes RA a valid option for improving bio-
diversity. Also, the RA approach significantly overlaps with
NBS, where responsive land-use planning and management
interventions that enhance farming sustainability and resilience
are promoted. Such a system increases productivity, repairs,
and maintains ecosystems [56, 57]. It has been reported that
regenerative interventions can revive degraded areas, conserve
the ecosystem, and enhance the resilience of food systems [58].
RA offers a transformative solution to the biodiversity crisis
driven by conventional agriculture. By combining conservation
and sustainable agriculture, RA promotes healthy ecosystems
and increases the adaptive capacity of agricultural systems to
cope with adverse environmental circumstances.

3.7. Ecosystem Resilience

Sustainable development is an complicated farm ecosys-
tems, complexity and the problems of the frail members
within their agricultural communities [35]. Following this,
progressive agroecology RA appeared as a viable solution and
became popular for improving agrobiodiversity, ecosystem
health, and resilience towards environmental stressors [59].
This approach offers practitioners the necessary knowledge
and techniques to improve the agroecosystem’s long-term
productivity with minimum adverse impacts on the environ-
ment due to industrial agriculture [60]. A fundamental com-
ponent of RA is its focus on improving soil microbiota, par-
ticularly Bacillus species, which facilitate plant health and
nutrients. Research has revealed that regenerative measures
can successfully manage and enhance the population of Ba-
cillus spp. This, in turn, leads to better soil conditions an
increase in crop yield and acts as a biological control against
pests and diseases [61]. Moreover, [62] emphasizes that RA
has the potential to reduce plant diseases and illustrates how
this system, in turn, enhances the health of farms. Weeds have
been managed in most caffeinated farms using herbicides as
they are easy to use and affordable. However, as the negative
impacts of herbicides on health and the environment become
more apparent, there is a demand for veritable practices. Such
practices exist in RA, which encourage measures that lessen
dependence on herbicides. These include minimization of soil
tillage, incorporating cover crops, and applying mineral ni-
trogen fertilizer at required levels. These methods not only
assist in controlling weed activities but also help enhance the
sustainability of ecosystems [63, 64]. Agroforestry systems
have been integrated with RA, expressing the promise of
controlling pest and weed infestation. Coupled with agrofor-
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estry, RA practices shift the crop latent habitats of pests to
restore balance in the ecosystem. This minimizes using
chemicals such as herbicides and pesticides, which brings
healthier crops and fewer chemical inputs [65]. From these
studies, it can be concluded and also noted that RA, in its
diversities, has the potential to be used as an integrated ap-
proach to sustainable, productive, and environmentally
friendly agriculture. RA is a holistic way of enhancing agro-
biodiversity, soil health, and ecosystem resilience. Using this
method, farmers can achieve sustainable productivity while
reducing harmful chemicals, which promotes a better and
more sustained agricultural system.

3.8. Circular Agriculture

The importance of managing agricultural and livestock
waste in an eco-friendly way cannot be downplayed owing to
its severity in concern with environmental pollution, espe-
cially air pollution and global warming. This occurs through
burning cleanup during transportation and physical disposal
of solid waste on fields [66]. In response to these develop-
ments, it appears necessary to embrace more sophisticated
agricultural design principles that assist in energy savings and
promote eco-friendly approaches in agriculture [32]. The
application of the circular economy is another recommended
alternative. This strategic approach seeks to manage waste,
improve resource use, and safeguard the environment.

The application of the circular economy is especially cru-
cial in agriculture since it helps protect land resources, de-
velop effective water retention measures, and strengthen the
regional capacity to deal with climate change [67]. RA has
provided a sustainable model within the framework of circular
economy, addressing the excessive agricultural waste gener-
ated during primary production processes [68]. Adopting
agricultural waste in production cycles creates new prospects
for circular economies and seems to serve as a solution for
waste management and creating more sustainable food sys-
tems [69]. However, growing interest in regenerative agri-
culture provides an opportunity to develop nutrition-sensitive
agricultural systems compatible with the Sustainable Devel-
opment Goals (SDGs) and can help build sustainable futures.
In addition, the Latin American and Caribbean (LAC) region,
which is the largest net food exporter in the world, is strate-
gically placed to revolutionize food systems further through
circular economy and bioeconomy strategies. These strategies
can minimize waste, improve production, and employ bio-
logical resources in an environmentally friendly manner [70].
As reported by [31], Sustainable development in present
generation is moving on a different trajectory. China is
committed to the principles of the circular economy and the
ambitious goal of carbon-emission neutrality. The intersection
of the circular economy with concepts of RA has the potential
to increase the efficiency of the world economy and provide
excellent opportunities for growth in various sectors. Such
practices as incorporation of residues, mulching, and
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crop-livestock integration, all of which are enabled by RA, are
also consonant with circular economy principles.

4. Conclusions

A review of 339 research publications on regenerative ag-
riculture was conducted using the Scopus database. This
study represents a novel effort to employ bibliometrics and
SWOT analysis for a comprehensive review of the literature
on RA in the SCOPUS database. SWOT analysis reveals the
potential of RA as a strength and opportunity to be sustaina-
ble in the environment. In the economic term, it provides the
benefit of long-term sustainability and food security. Despite
its advantages and opportunities, the publication trends rep-
resent the overall shortage of research in RA as the abun-
dance of scientific research papers has increased since the
last decade. However, keyword analysis highlights that the
research related to RA was focused mainly on integrating
advanced technologies and targeted solutions, such as bioe-
conomy, circular economy, and natural-based solutions, to
enhance the resilience and sustainability of RA.

The study reveals that RA is a better alternative for cli-
mate-friendly sustainable agriculture systems that unlock the
potential of the carbon market and improve soil health, food
security, ecosystem services, ecosystem resilience, and cir-
cular agriculture based on principles of waste minimization
and resource efficiency can help deliver the circular econo-
my. Integrating regeneration agriculture into a circular
economy model fundamentally increases the potential of
energy conservation by turning agricultural waste into re-
sources, improving energy use efficiency that will dramati-
cally help to reduce carbon footprint and foster a na-
ture-based solutions approach. Based on the current review,
this study suggests a few future research directions for RA.
(1) Determine the long-term carbon sequestration of regen-
erative techniques in different climatic and soil conditions to
assist in carbon storage. (2) Evaluate the regenerative prac-
tices' economic viability, focusing on potential markets for
carbon credits to support farmers in participating in carbon
trading schemes. (3) Create and implement farmer and con-
sumer education campaigns on the sustainable benefits of
regenerative agriculture and evaluate the extent of these
campaign’s efforts on adoption. (4) Assess the capabilities of
remote sensing technologies in enhancing energy efficiency
in decision-making and resource management in regenerative
systems. (5) Assessment of new technologies and methods to
embed RA into the circular economy models for waste recy-
cling and resource efficiency. This will assist in closing the
loop for agriculture production systems and enhance sus-
tainable development.
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