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expansion of land for growing crops that deplete the soil or reduce the area of land needed to accommodate biota.
The paper presents a sequence of steps to assess the impact of the decisions of the United Nations Climate Change
Conference on biodiversity and ecosystems. The aspects of conservation of biodiversity and ecosystems in the
context of the expansion of palm plantations are substantiated. The indicators of the ratio between the available
land area for palm oil cultivation and the area threatening to reduce the biodiversity of Africa are analysed.
Environmental solutions are substantiated, which correspond to the provisions of the United Nations Climate
Change Conference in the context of biodiversity and ecosystem conservation, taking into account the expansion
of large areas for palm plantations in Colombia. The practical significance of this study lies in the development
of a methodology for the economic and mathematical assessment of the decisions of the United Nations Climate
Change Conference, which affect the conservation of biodiversity and ecosystems, and are the driving mechanism
in creating an effective control system for tracking oil palm plantations, territorial development with the least
environmental losses and high economic efficiency

Keywords: United Nations; climate transformations; territorial planning; environmental management; resource

potential; oil palm plantation

INTRODUCTION
The United Nations Climate Change Conference 29
(COP) will be held from November 11 to 22, 2024 in
Azerbaijan. This is an extremely important event to ad-
dress various aspects of climate change, biodiversity
conservation and protection, and to decide on the next
steps in combating global environmental challenges.
Recent meetings at the UN Climate Change Conference,
in particular COP 27 and COP 28, were devoted to the
issues of changing the temperature regime, which has
a serious impact on the global ecosystem, including
the structure of forests, oceans, mixed and polar eco-
system landscapes (United Nations Development Pro-
gramme, 2023). For example, rising temperatures and
changes in precipitation can lead to landslides, flooding,
and other disasters that negatively affect biodiversity.

Assessing the impact of COP decisions provides in-
sight into how effective the measures taken have been
in conserving biodiversity and ecosystems. This is im-
portant for assessing the effectiveness of policies and
identifying possible ways to improve, identifying possi-
ble conflicts between different initiatives and priorities,
and understanding which solutions require greater co-
ordination and cooperation between countries (United
Nations Development Programme, 2023).

In recent years, the world community for the pro-
tection of natural resources has been paying more and
more attention to the problem of palm plantations ex-
panding significant areas of land. First of all, this situa-
tion is caused by the fact that the demand for palm oil
is constantly growing due to its widespread use in the
food and light industries,and in the production of alter-
native fuels. The expansion of palm plantations leads
to the destruction of natural ecosystems and loss of bi-
odiversity. The destruction of forests and other natural
environments leads to the extinction of various plant
and animal species, including those that are unique or
already endangered (Kross et al., 2022).

The forests capable of absorbing carbon dioxide
from the atmosphere are destroyed. This leads to the
release of large amounts of CO,, which contributes to

climate change. In addition, reducing the number of
trees in forests can lead to the loss of other ecosystem
services, such as water conservation and maintaining
high levels of soil fertility. In particular, the cultivation
of palm plantations is associated with the use of pes-
ticides and other chemicals, which has a detrimental
effect on the health of the local population (de Men-
donga et al., 2022).

The impact of the expansion of palm plantations
on agriculture in Latin America was investigated by
A. Castellanos-Navarrete et al. (2021). The results of
the study show that industrial plantations entail risks
of disturbance and degradation of local landscapes, es-
pecially on forest borders. This leads to loss of biodi-
versity, conflicts between small-scale palm plantation
owners and the local population, which depends on the
level of ecosystem services of forests.

The features of the transformation of natural sa-
vannahs into a plantation of oil palms in the Llanos
of Colombia and their impact on the diversity of birds
are analysed by L. Lopez-Ricaurte et al. (2020). Signif-
icant changes in biodiversity and the number of bird
species were detected as a result of this expansion.
The researchers give suggestions on the formation of
a detailed monitoring system for the conservation of
natural savannahs.

The main technical and technological parameters
of palm oil certification, considering the standards of
the Roundtable on Sustainable Palm Oil (RSPO) (n.d.)
and Malaysian Sustainable Palm Oil, are described in
the paper by M.A. Hassan et al. (2024). Technological
progress in this area corresponds to the zero emissions
system and contributes to cyclical bioeconomics and
reduction of negative impact on the environment. The
expansion of oil palm plantations in Amazonian forests
leads to a significant reduction in the area of perennial
forests and degradation of unique natural landscapes,
as noted by K.C.L. da Silva et al. (2023). There are al-
most irreversible changes in land use with accelerat-
ed loss of forests and deterioration of the ecological
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situation. The management of this sector requires strat-
egies aimed at the conservation or restoration of biodi-
versity landscapes.

Despite a number of studies, the problems of indi-
vidual bioregions that are most affected by the large-
scale expansion of oil palms remain rather neglected.
Another important issue is the characterisation of spe-
cific biota species, especially vulnerable to this process.
The problems of restoring degraded soils after deforest-
ation are also worthy of attention. As a result, methods
for assessing the decisions of the UN Conference on
Climate Change affecting the conservation of biodiver-
sity and ecosystems as a result of the expansion of palm
plantations should be improved (Tashiro et al., 2019).

The aim of this study is to analyse the effective-
ness of various measures taken by COP to conserve bi-
odiversity in unique natural ecosystems using the ex-
ample of the impact of palm plantation expansion in
Africa and Latin America, followed by the development
of recommendations for economic and mathematical
assessment of strategies to enhance the protection of
flora, fauna. The main problems that need to be ad-
dressed are based on the use of economic instruments
that are necessary within the framework of COP for
the protection of flora and fauna, but at the same time
may be ineffective in the context of the expansion of
palm plantations in Africa and Latin America. The use
of mathematical models in the process of conducting
economic assessments can improve the effectiveness
of strategies for protecting biodiversity in regions af-
fected by palm plantations.

It is also necessary to adapt existing COP strategies
for the protection of flora and fauna to the specific con-
ditions of a particular region, considering the features
of the expansion of palm plantations. And increased in-
vestments in innovative technologies and methods for
the protection of biodiversity can lead to a reduction in
the loss of natural ecosystems in different regions of
the world, which are subject to the expansion of palm
plantations.

MATERIALS AND METHODS

The research information base has compiled data
from the report by United Nations Development Pro-
gramme (2023), report and the COP conference’s work
streams on climate change, biodiversity conservation
and protection, and decision-making on the way for-
ward in addressing global environmental challenges.
Data from the Intergovernmental Panel on Climate
Change (2022) synthesis report were used, related to
climate crises, inefficient spatial planning, expansion
of land for crops and tree stands that deplete the soil
or reduce the amount of land needed to accommo-
date biota. For a more detailed justification of COP’s
decisions in the field of conservation and protection
of biodiversity within unique ecosystems, the provi-
sions of the International Union for Conservation of
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Nature (2023), National Adaptation Plans (2023) and
long-term low-emission development strategies (Unit-
ed Nations, 2023) were considered. The data of the Joint
Research Centre (2023) and the French Agricultural Re-
search Centre for International Development (2023) re-
garding the main indicators of the potentially serious
impact of the expansion of the palm oil industry in Af-
rica were analysed. The results of reports by RSPO (n.d.)
on market transformation in Latin America, the Dutch
non-governmental organisation AidEnvironment, Na-
tional Oil Palm Federation (2020), the non-governmen-
tal organisation Solidaridad (2022) and Rainforest Alli-
ance (2022) were studied.

The scientific research was based on economic (the
law of self-interest, the law of supply and demand), en-
vironmental laws (laws of biodiversity, climate change,
toxic and dangerous substances, land and water), math-
ematical patterns of their concepts, categories and
modern geographical theories. The paper summarises
the decisions taken within the framework of COP 28
on biodiversity conservation, considering the position
of the International Union for Conservation of Nature in
achieving the goals of the Paris Agreement in the con-
text of the areas of protection, restoration and sustain-
able management of global ecosystems. Environmental
solutions are considered, which are evaluated based on
the indicators of economic effect with the conservation
of biodiversity and the implementation of sustainable
development goals.

A systematic analysis has been applied to substan-
tiate the main aspects of biodiversity and ecosystem
conservation in the context of palm plantation expan-
sion, which are influenced by COP decisions. The rela-
tionship between the available land area for palm oil
cultivation and the area threatening the reduction of
primate biodiversity in Africa is characterised. The in-
fluence of the expansion of oil palm plantations on the
differentiation of biodiversity and the state of natu-
ral ecosystems within the territory of Africa and Latin
America is compared. In particular, environmental solu-
tions regulated by the COP in the context of the conser-
vation of biodiversity and ecosystems, considering the
expansion of large areas of land for palm plantations in
Colombia, are indicated. The study provides a rationale
for mathematical and economic methods that are used
to assess decisions and strategies related to the conser-
vation of biodiversity and ecosystems in the context of
the expansion of oil palm plantations.

RESULTS

The decisions taken within the framework of COP 28
on biodiversity conservation, taking into account the
position of the International Union for Conservation of
Nature, provided a critical opportunity to assess collec-
tive progress towards achieving the goals of the Par-
is Agreement (Lopez-Ricaurte et al., 2020). During the
discussions, proposals were made to eliminate the




existing problems of conservation and protection of
biota, considering the specific features of natural eco-
systems. The provision of the International Union for
Conservation of Nature during COP 28 regulates the
clear definition, support, and substantiation of the ar-
eas of restoration and sustainable management of
global ecosystems (United Nations Development Pro-
gramme, 2023). It is noted that any conservation deci-
sions are evaluated against indicators of economic ben-
efits with biodiversity conservation and the realisation
of sustainable development goals.

The representative office of the International Union
for Conservation of Nature emphasises the importance
of ensuring greater operational synergy in all key inter-
national policy processes governing the functioning of
terrestrial, freshwater, coastal and marine ecosystems
of the world. In particular, it is important to establish
and strengthen appropriate functional links between
key environmental management tools and their policy
mechanisms. In particular, this refers to the Order of the
President of the Republic of Azerbaijan “On Approval of
the ‘National Strategy of the Republic of Azerbaijan on
Conservation and Sustainable Use of Biodiversity for
2017-2020” (2016), Convention on Biological Diversity
(1993) and Paris Agreement (2015).

In particular, the provisions of the International
Union for Conservation of Nature contain regulatory
issues for the conservation of biodiversity and natural
ecosystems and regulate their inclusion in National Ad-
aptation Plans (2023) and long-term low-emission de-
velopment strategies (United Nations, 2023). One of the
important decisions taken at COP 27, which will further
affect the situation with biodiversity, was based on con-
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sideration of the feasibility of environmental decisions
or approaches related to ecosystem changes in general,
taking into account UN Assembly Resolution 5/5 on the
environment. In particular, it is necessary to implement
measures to mitigate the effects of reducing biologi-
cal diversity and adapting to changes in the territorial
climate regime, while ensuring appropriate social and
environmental guarantees (Decision 1/CP.27, paragraph
52 and Decision 1/CMA.4, paragraph 81) (United Na-
tions Development Programme, 2023).

The International Union for Conservation of Nature
encourages all actors implementing environmental
solutions through the market or non-market mecha-
nisms to follow a high-integrity approach when devel-
oping, verifying, and expanding such initiatives. To do
this, it is necessary to use nature-based solutions (NBS)
that contribute to the conservation of biodiversity, and
can also have additional benefits for society, such as im-
proving air and water quality, improving people’s physi-
cal and psychological health,reducing the risk from nat-
ural disasters, increasing resilience to climate change.

The problem of conservation and protection of bi-
odiversity and ecosystems should be resolved through
reliable accounting systems, which will contribute to
the observance of appropriate social and environmen-
tal guarantees. Assessing the impact of the decisions of
the UN Climate Change Conference on biodiversity and
ecosystems is critically important, since actions taken
to combat climate change have a significant impact on
the natural environment. For example, the deployment
of renewable energy sources such as solar and wind
energy can have both positive and negative impacts on
biodiversity and ecosystems (Fig. 1).

Step 1 - Identification of possible consequences of decisions

For example, when considering strategies to reduce greenhouse gas emissions, it should analyse what types
of energy are being substituted and how this may affect landscapes, water resources and biodiversity

Step 2 - Assessment of possible positive and negative impacts on biodiversity and ecosystems by ecosystems

For example, deploying renewable energy can help reduce air pollution,
but may affect the habitats and migrations of some species of biota

Step 3 - Develop strategies to mitigate negative impacts and enhance positive impacts

Applying technologies and practices that reduce ecosystem impacts, developing compensation mechanisms
to conserve and restore natural environments, and implementing sustainable resource management strategies

Figure 1. Step-by-step rational for assessing the impact
of the UN Climate Change Conference decisions on biodiversity and ecosystems
Source: compiled by the authors based on United Nations Development Programme (2023)

The expansion of palm oil plantations poses a se-
rious challenge to biodiversity, especially in the tropi-
cal regions where they are usually located. In this case,

tropical forests are often used to create palm oil plan-
tations, which leads to their deforestation and destruc-
tion of natural habitats for numerous species of plants
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and animals. This problem is especially acute for those
animal species that are on the verge of extinction or
are already in danger of extinction.

In recent years, Africa and South America have been
key regions for the expansion of palm plantations due
to their favourable climatic conditions and potential for
palm cultivation. In the region of Southeast Asia, which
used to be the main centre of palm oil production, the
limits of acceptable spatial spread and land-loading
have almost been reached. Therefore, many compa-

nies producing this product cooperate with Nigeria
and Cameroon. Latin America is becoming increasing-
ly attractive for the expansion of palm plantations.
Colombia, Ecuador, Peru, and Brazil are countries with
the potential to expand palm plantations. In particu-
lar, decisions taken during the COP and strategies to
address environmental challenges also have a signifi-
cant impact on biodiversity in Africa and Latin America,
especially in the context of the expansion of oil palm
plantations (Table 1).

Table 1. Substantiation of the main aspects of biodiversity and ecosystem conservation
in the context of palm plantation expansion, which are influenced by COP decisions

Aspect

Substantiation

Regulation of land

use of forests into agricultural land.
Support for
alternative energy
sources involved in their cultivation.

Support for local
communities

COP’s decisions include international agreements and regulations related to the use of land and forests. These
decisions may affect the location and development of oil palm plantations, including limiting the conversion

Reducing the use of petroleum products and switching to renewable energy sources may reduce the demand
for palm oil as a biofuel. This can reduce the need for palm oil production and pressure on the ecosystems

Strategies to address environmental challenges may include measures to support local communities to
promote their participation in natural resource management. This can help in the implementation of

sustainable forest management practices and reduce the pressure on forest ecosystems.

Source: compiled by the authors based on Intergovernmental Panel on Climate Change (2022)

In the context of the expansion of oil palm plan-
tations, it is important that decisions and strategies
ensure a balance between economic and social needs
and the conservation of biodiversity and ecosystems.
Only in this way can sustainability of development be
achieved, contributing to both economic prosperity
and environmental conservation. The results of studies
conducted by the Joint Research Centre (2023) and the
French Agricultural Research Centre for Internation-
al Development (2023) confirm the potential serious
impact of the expansion of the palm oil industry on
African primates. Only a few small areas in Africa are
considered highly suitable for oil palm cultivation and
have a low potential impact on the species of primates
living there (Fig. 2).

3.3 million ha or 6.2% of 100%
is land available for oil production
without threatening primate
populations

53 million
hectares (100%)
will be needed to
meet the growing
demand for palm
oil by 2050

“Areas of compromise” totalled
0.13 million ha, less than 0.005%
of the total land area of the
African continent

Figure 2. The ratio between the available
land area for palm oil cultivation and the area
threatening to reduce primate biodiversity in Africa
Source: compiled by the authors based on R. Sourokou et
al. (2023)
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Figure 2 shows a diagram of the proportions be-
tween the “‘compromise zones” suitable for palm oil
cultivation and the general demand for such land un-
til 2050. It also demonstrates the limited availability of
areas for palm oil cultivation without harming the pri-
mate population. In light of the catastrophic impact of
industrial oil palm plantations on wildlife in Southeast
Asia, a large-scale assessment of the expected effects
of oil palm expansion on the diversity of African pri-
mates should be carried out, with particular emphasis
on challenges that may arise in the future (Convention
on Biological Diversity (1993). Economic assessment is
quite difficult due to the heterogeneity of the econom-
ic value of biodiversity and difficulties in determining
economic parameters. However, several approaches can
be used to assess the expected effects of oil palm ex-
pansion on the diversity of African primates.

The development of ecotourism areas in the over-
all biodiversity conservation strategy contributes to in-
creasing public awareness and support for basic nature
conservation measures. Ecotourism provides an op-
portunity for monitoring and research on biodiversity,
which can help identify vulnerabilities and ineffective
conservation strategies. In the case of one region of Af-
rica, if primates attract tourists, their loss may lead to
a decrease in income from ecotourism. The equation is
recommended to be formulated as follows (1):

E=NxV, 1)
where E - total economic impact, N - number of tour-
ists who want to observe primates, V - average cost
of the tour.




If the loss of primates leads to a loss of genetic di-
versity, which may affect the biopharmaceutical indus-
try and other industries. The equation is recommended
to be formulated as follows (2):

G=0xP, (2)

where G - cost of loss of genetic resources, Q — number
of useful genetic properties, P - average cost of a ge-
netic resource.

Changes in primate diversity can affect ecosystem
services such as plant pollination or seed distribution.
The equation is recommended to be formulated as fol-
lows (3):

F=3" (Aix Vi), (3)

where F - total cost of ecosystem functioning change,
Ai - number of ecosystem services changed, Vi - cost of
each service. Equations can be modified depending on
the available data.

Thus, decisions regarding the problems of conser-
vation and protection of biodiversity in the context of
the uniqueness of ecosystems affect the solution of is-
sues of palm oil plantation expansion and primate vul-
nerability by developing environmental criteria for the
transformation of land. This approach can be an effec-
tive key to minimise the species-specific impact on the
expansion of oil palm plantations. In particular, such
environmental criteria may include:

1. Prohibition of the placement of plantations in
particularly vulnerable areas - legislative restriction on
the placement of oil palm plantations in areas where
vulnerable primate species live or where their biodiver-
sity is especially significant.

2. Creation of natural corridors — preservation and
creation of natural corridors that provide a link between
the tracts where primates live, to facilitate migration
and the spread of populations.

3. Primary forest conservation is the prevention of
deforestation of primary forests and the preservation of
these environments as irreplaceable habitats for many
primate species.

4. Setting boundaries for plantation expansion -
definition of boundaries for the expansion of oil palm
plantations to avoid habitat loss and destruction of
ecologically important territories for primates.

These conservation criteria can be effective tools to
ensure the conservation of primates and other species
in the wild in the face of increasing pressure on land
resources to expand oil palm plantations. Although the
palm oil-producing countries in Latin America do not
lead the global palm oil market, they successfully main-
tain relatively stable indicators of consistency. This sit-
uation is developing because this region has the high-
est percentage of certified palm oil in the world, which
is about 35% according to RSPO (n.d.) experts in Latin
America. It is important to note that in Latin America,
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palm oil plantations are mostly located in forested ar-
eas that are unsuitable for other crops, and tree stands
and are degraded or unproductive. This afforestation
concept is in line with COP directions in the context of
preserving forest ecosystems and implementing effec-
tive conservation measures.

Despite the high level of environmentally safe
palm oil production and, in general, effective territorial
planning of plantations of this type of stand, neverthe-
less, experts of the National Oil Palm Federation (2020)
note the threat of deforestation for the cultivation of oil
palm. Thus, in the period from 2021 and 2022, 23,311
hectares of forest were burned around these planta-
tions to make room for their further expansion. Cur-
rently, the territory of Colombia is involved in solving
issues of maintaining the stability of palm oil produc-
tion. National Oil Palm Federation (2020), the NGO Sol-
idaridad (2022) and Rainforest Alliance (2022), and the
initiators of the review, correction and improvement of
methodologies of the International Union for Conser-
vation of Nature and the Dutch NGO AidEnvironment.

The RSPO uses various procedures, including the
Remediation and Compensation Procedure (RaCP), to
prevent deforestation and ensure regeneration. RaCP
covers companies that control lands of high conser-
vation value) and require restoration or compensation
for lost value. This may include direct restoration of
sites or support for conservation projects funded over
25 years. This mechanism is considered as a form of
‘green washout”, emphasising the need to improve the
quality of medicinal products through cooperation with
other product certification standards. Environmental
decisions regulated by the COP in the context of bio-
diversity and ecosystem conservation, considering the
expansion of large areas of land for palm plantations in
Colombia, may include the following aspects:

1. Zoning strategies - identify and protect areas
of high biodiversity, such as nature reserves, national
parks,and other unique landscapes. It is also important
to consider the potential of migration corridors to en-
sure the conservation of species diversity.

2. Use of sustainable forest management - contin-
uation and development of sustainable forest manage-
ment programmes that contribute to the conservation
of natural forests and their ecosystems instead of cut-
ting them down in favour of palm plantations.

3.Certification and standardisation - the application
of certification standards such as the RSPO,which estab-
lish requirements for sustainable palm oil production,
including the conservation of forests and biodiversity.

4. Ecosystem restoration - support programmes for
the restoration and rehabilitation of ecosystems dam-
aged as a result of the exploitation of palm plantations
to restore biodiversity and environmental sustainability.

5. Risk management - identification and reduction
of potential negative impacts of palm plantation ex-
pansion on biodiversity and ecosystems.
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Assessment of COP decisions affecting the con-
servation of biodiversity and ecosystems as a result of
the expansion of palm plantations can be carried out
using mathematical and economic methods. Modelling
of biodiversity loss occurs through the use of mathe-
matical models to assess the impact of palm plantation
expansion on the diversity of species and ecosystems
in a particular area. Models can include factors such as
changes in land use, loss of natural habitats of species.

The assessment of economic losses is determined
due to the economic value of the loss of biodiversity and
ecosystem due to the expansion of palm plantations.
This may include the loss of environmental services
such as air and water purification, soil fertility main-
tenance. The analysis of the cost of losses and income
from palm oil production is carried out by comparing
the economic cost of losses of biodiversity and ecosys-
tems with the profit from palm oil cultivation. This will
help to understand the economic acceptability of COP
decisions related to palm plantations. The development
of mathematical models or optimisation algorithms to
find strategies takes place to minimise the loss of bi-
odiversity and the ecosystem, ensuring economic sus-
tainability (Fig. 3).

Modelling the
distribution of diversity

Risk assessment using
stochastic modelling
techniques

Geospatial
analysis

Optimisation
methods

Figure 3. Mathematical methods used
to assess decisions and strategies related to the
conservation of biodiversity and ecosystems in the
context of the expansion of oil palm plantations
Source: compiled by the authors

Considering the information from Figure 3, it is
possible to create mathematical models that include
factors affecting the distribution of diversity, such as
loss of the natural environment and fragmentation of
local ecosystems. Stochastic modelling methods can be
used to assess the risks associated with the expansion
of oil palm plantations for biodiversity. This allows con-
sidering the uncertainty and randomness of the impact
of these actions on ecosystems. Mathematical optimi-
sation methods can be used to find optimal strategies
for resource management and land use for biodiversity
conservation. This may include maximising biodiversity
conservation while limiting losses from the expansion
of oil palm plantations.

Scientific Horizons, 2024, Vol. 27, No. 4

Mathematical methods of geospatial analysis can
be used to identify areas with high levels of biodiversity
that are most at risk due to the expansion of oil palms.
This method simplifies the adoption of important envi-
ronmental management decisions to preserve ecosys-
tems. These mathematical methods can help in assess-
ing the impact of decisions and strategies adopted at
the Conferences of the Parties (COP) on biodiversity in
Africa and Latin America, in particular in the context of
the expansion of oil palm plantations. The economic
assessment of COP decisions affecting the conservation
of biodiversity and ecosystems as a result of the expan-
sion of palm plantations can be made up of several key
elements.

The cost of loss of biodiversity and ecosystem in-
cludes losses of ecosystem services, economic losses,
threats to human health and well-being,and a decrease
in the potential of environmental management, which
cannot be estimated in monetary terms. Therefore, the
protection and sustainable use of natural resources, in-
cluding the management of palm plantations, should
include careful sustainability and measures to minimise
negative impacts on biodiversity and ecosystems (4):

C=27.(PixQi), (4)

where Pi - economic value of the lost biodiversity or
ecosystem for a species or ecosystem, Qi - amount of
lost biodiversity or ecosystem.

One of the main reasons for growing an oil palm
is the high productivity of this plant in relation to the
oil it produces. Palm oil is widely used in various in-
dustries, including the food industry, cosmetics industry,
household chemicals and fuel industry (5):

B=R-C, (5)

where R - total profit from the sale of palm oil.

The cost of alternatives (A) may include the loss of
other ecosystem services (water and climate manage-
ment, biodiversity maintenance) that can be provided
by natural landscapes occupied by palm plantations (6):

A=37.(Q), (6)

where ¢ - cost of loss of biodiversity or ecosystem for
alternative j.

The cost estimate of conservation measures (E) in-
cludes the costs of establishing and maintaining nature
reserves, national parks and other areas where eco-
nomic activities are prohibited or restricted, including
palm plantations. In addition, the costs of monitoring
the implementation of legislation in the field of envi-
ronmental protection and compliance with sustainable
management standards should be considered (7):

E=3.(Ck), (7)




where Ck c- cost of conservation measures for a species
or ecosystem k.

The Economic Sustainability Index (ESI) allows a
balanced assessment of the economic aspects of the
expansion of palm plantations and their impact on the
sustainable development of the region. This indicator
helps to identify potential risks and problems, and op-
portunities to improve business practices to achieve
more sustainable results (8):

B+E

ESI =222 % 100%, 8)
B—-E

where B - economic benefits of palm plantations, £ -
cost of conservation measures.

The use of equations 1-8 helps to identify new op-
portunities for the creation of innovative economic in-
struments, models, development strategies and financ-
ing mechanisms that contribute to the conservation of
biodiversity and ecosystems. However, indicators of the
potential for the development of ecosystem services
markets will increase. There will also be the creation of
compensation funds and programmes to support sus-
tainable land management.

In general, the economic assessment of COP deci-
sions on biodiversity and ecosystem conservation in the
context of palm plantation expansion plays a key role in
making informed decisions that contribute to achieving
sustainable development. It provides a framework for
the development of effective strategies and activities
that consider both economic and environmental as-
pects and contribute to the achievement of global goals
to combat climate change and preserve biodiversity.

DISCUSSION

The expansion of palm oil plantations has a serious im-
pact on biodiversity, as it leads to the loss of forests, the
destruction of habitats for numerous species of flora
and fauna, and a decrease in their diversity. Such dy-
namics are becoming a threat to unique natural eco-
systems, which can have negative consequences for the
entire planetary environment and human well-being.
This study helps to understand the complex relation-
ships between the expansion of palm oil plantations
and changes in natural ecosystems. This helps to un-
derstand the scale of the problem, determine the main
factors causing the destruction of biodiversity, and
identify vulnerable areas. The results obtained help to
identify key ecosystems and species that require special
attention and protection, as demonstrated by the exam-
ple of Africa and Latin America. These substantiations
allow developing a strategy for the conservation and
restoration of natural resources and increasing the re-
silience of ecosystems to the effects of anthropogenic
activities. It is important for the public to understand
the problem associated with the expansion of palm oil
plantations and their impact on biodiversity and natural
ecosystems. Overall, this study is a critical step towards
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the sustainable use of natural resources and ensuring
the ecological stability of the planet.

During the COP, various approaches to reducing the
impact of the expansion of oil palm plantations on bio-
diversity are discussed. The decisions taken at the COP
are important for the development and implementation
of policies, laws and strategies aimed at protecting bio-
diversity and countering forest loss due to the expansion
of oil palm plantations. The same conclusion in their
research was reached by Z. Jia et al. (2024) and E. Mei-
jaard et al. (2023). This is important because biodiversi-
ty is a key component of sustainable development and
ensuring the ecological sustainability of the planet, ac-
cording to M. Cordella et al. (2022). Conservation of bio-
diversity is essential for ensuring food security, support-
ing ecosystem services and adapting to climate change.

The assessment of the impact of the expansion of
oil palm plantations in Thailand on biodiversity has a
significant impact on the conservation of the diversity
of bird and insect species in five regions of the country,
which is substantiated in the paper by U. Jaroenkietka-
jorn et al. (2021). Scientific research contains data on
the availability of biota species, and on available land
use areas to determine the relationship between these
two elements of the ecosystem. Special attention is fo-
cused on the deforestation of oil palm forests, which is
considered the greatest threat to wildlife according to
N.Boke Olén et al. (2021). The results of the study show
that the possibility of survival of animals in former
mangrove forests is higher compared to other types of
forests after occupation. It was also found that deforest-
ation in the northern region leads to fewer species
losses in the area. It is impossible to disagree with the
fact that the impact of expansion of palm oil plantation
areas on faunal species diversity depends on the par-
ticular taxon and the combination of region and forest
type. This study provides a substantiation for the case
in Africa, where there is a problem of primate conserva-
tion, caused precisely by the need to expand the area of
land for the cultivation of oil palms. At the same time,
the characteristics of a particular region and type of
forest are considered in order to preserve biodiversity.

The European Commission expresses strong argu-
ments on palm oil production’s potential negative im-
pacts on land use, in particular, due to changes in the
scale of production that could lead to deforestation of
tropical forests according to B. Azhar et al. (2021) and
M. Romero et al. (2019). Representatives of the main
producing countries, such as Indonesia and Malaysia,
argue that the measures proposed by the EU may create
excessive barriers to environmental initiatives in the
industry and violate the principles of free trade. These
issues were considered by Y. Xin et al. (2022). However,
the solution to this problem, which correlates with COP
initiatives, is to reform land use policies for the main
producing countries due to the mandatory division of
land with farmers who have lost land for some reason
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or are forced to change their location. These mecha-
nisms will help reduce deforestation and encourage
the use of existing palm plantations for agricultural
purposes (Naime et al., 2020; Bai et al., 2023), and the
strategy is consistent with the requirements of palm oil
certification for social and environmental sustainability
(Vincenza et al., 2024).

Mitigation of the risk of negative land use change in
palm oil production is a high priority. Indeed, indicators
of qualitative and quantitative parameters of land re-
sources also affect effective territorial planning, which,
in turn, depends on the uniqueness of natural ecosys-
tems and the location of diverse biota (Liu et al., 2022).
Thus, R. Sourokou et al. (2023) examined the relation-
ship between the available land area for palm oil culti-
vation and the area threatening to reduce primate bio-
diversity in Africa. It has been possible to establish that
there is limited availability of areas in Africa for palm
oil cultivation without affecting the primate population.

C. Basnou et al. (2020) investigated the features of
the development of a spatial distribution plan that con-
siders the expansion of oil palm plantations and the im-
pact of this expansion on biodiversity. A detailed study
of the situation in Colombia revealed that there are ter-
ritories where the expansion of the oil palm is fraught
with a variety of vertebrates that are under threat of
extermination. Especially low biodiversity indicators
and risks are observed in the territories of Serrania de
la Macarena, the transition between the Andes and the
Amazon, Darien and the Tumaco forests. So these terri-
tories should be avoided when planning the expansion
of oil palm plantations. That is why the application of
an approach to effective territorial development may
be acceptable for other countries facing the expansion
of oil palms to ensure a balance between production
and conservation of biodiversity.

The situation in Colombia regarding the place-
ment of palm oil plantations and their expansion has
also been investigated in this study. Indeed, the issue
of effective territorial planning is extremely important
in solving problems of conservation and protection of
biodiversity. Thus, within the framework of the COP
for the conservation of biodiversity and ecosystems
in Colombia, possible conservation measures include
zoning strategies. This means the identification and
protection of areas with high biodiversity, such as
protected areas and national parks, as indicated by
K. Xu et al. (2020) and J. Yuan et al. (2023). In addition,
according to G. Guzman et al. (2022), it is important to
consider possible migration routes to ensure the con-
servation of species diversity.

The main areas of conservation of important terri-
tories to improve communication in support of biodi-
versity conservation, adaptation to climate change and
the rights of indigenous peoples, which is a key area
of environmental policy, which, in turn, is regulated by
the Convention On Biological Diversity (1993). These
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issues were analysed by S. Yeasmin et al. (2021). The
researchers considered the main provisions of the Kun-
ming-Montreal Global Biodiversity Framework, recently
adopted and aimed at the need to preserve up to 30%
of terrestrial and marine territories by 2030, using in-
terconnected and fairly managed conservation and con-
servation systems. Through various methods, including
a literature review and consultations with stakeholders,
six favourable conditions have been identified for the
successful implementation of the programme (Serra-
no-Ramirez et al., 2021). These conditions include the
interaction and involvement of indigenous peoples, the
establishment of clear commitments, stable financing
and compliance with international legal norms, and the
development of appropriate large-scale criteria for the
development of monitoring reports (Cao et al., 2020).

The decisions made at COP on the Convention on
Biological Diversity (1993) are important to the global
community for several reasons. First of all, cooperation
between countries is being stimulated to jointly solve
biodiversity problems. The decisions taken at the COP
create international obligations that force countries to
work together to preserve the natural ecosystems of
the entire planet. Participating countries are obliged to
implement these solutions in their national legislation,
which contributes to solving biodiversity problems at
the local level. The COP establishes monitoring and
reporting mechanisms to monitor progress towards
achieving set goals and respond to changes in biodi-
versity in a timely manner.

The above aspects are measures for the occurrence
of environmental disasters, as in Malaysia or Indonesia.
It is important to consider experience and take control
and regulatory measures to avoid repeating mistakes
in these regions. Only through a coordinated approach
and by all stakeholders can the sustainable develop-
ment and conservation of natural resources in Africa
and Latin America be ensured during the massive trans-
formation of forests into oil palm plantations.

CONCLUSIONS

Thus, the expansion of palm plantations leads to a sig-
nificant decrease in biodiversity, as these large-scale
monocultures mainly displace natural ecosystems such
as tropical forests. That is, there is a loss of the natural
environment to accommodate the numerous species of
flora and fauna living in these ecosystems. This pattern
leads to a decrease in the level of populations of cer-
tain species or increases the level of their extinction.
Notably, the ecological balance in the relevant region
is disrupted as a result of the increase in the area of
palm plantations, as has already begun to happen in
South America or Africa, due to the destruction of nat-
ural ecosystems that perform important functions such
as maintaining a high level of soil fertility, the quali-
tative properties of aquifers and combating countless
degradation actions.




The results of this study confirm once again that
the issue of conservation of biodiversity and ecosys-
tems should be addressed and correlated with envi-
ronmental policy and sustainable climate goals of
the COP. That is why these solutions should stimulate
cooperation between diverse management and exec-
utive sectors, and improve public-private partnerships
in order to implement comprehensive measures to
protect biodiversity. This cooperation will facilitate the
development and implementation of regional strate-
gies and national development programmes for the
conservation of biodiversity, since the effectiveness of
measures may vary significantly depending on the so-
cio-economic, political, and environmental character-
istics of the region.

In the context of further promising areas of research
in the field of protection and conservation of biodiver-
sity and ecosystems, in the context of the impact of COP
decisions, it is possible to highlight the strengthening
of cooperation between countries and international
organisations to exchange experience, technologies,
and investment projects. It is important to develop and
implement alternative strategies for preserving the
uniqueness of natural ecosystems in the context of sus-
tainable forestry, the latest agroecological approaches
to agriculture. It is necessary to involve the publicin the
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decision-making process at the COP and ensure broad
support for the conservation of biodiversity and ecosys-
tems. This may include conducting public consultations,
educational campaigns, and involving local initiatives
in conservation work.

[t should be noted that Africa and Latin Ameri-
ca are extremely promising territories in agriculture,
economic growth and the development of the energy
industry. However, one of the main problems in the
study of the expansion of oil palm trees in significant
areas of land in the above regions is the insufficient
amount of data on environmental indicators of land
use, nature management, and differentiation of flora
and fauna. An equally defining limitation in studying
the problem of biodiversity, which is associated with
the expansion of palm oil production, was the devel-
opment of methods for economic and mathematical
assessment of this impact, as there is no single ac-
ceptable standard for these indicators in internation-
al practice.
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AHoTauif. AKTyanbHiCTb TeMM OOrpyHTOBaHa TWM, WO Oydb-fKe aHTPOMOreHHe HaBaHTAXEHHS, roCnofapcbka
LiSNbHICTb BNIMBAKOTb HA DYHKLiOHYBaHHS NPUPOAHUX EKOCUCTEM, L0 AEMOHCTPYE MOLIMPEHA NPAKTUKA eKCMaHCii
ONiMHUX nanbM. MeTow AaHOro LoCnigkeHHs O6yno (GOopMyBaHHS METOAIB OLiHKM CTpaTerii, WO BidirpatTb
BaXX/IMBY POJb Y NMOCUNEHHI 3aX0AiB 3 OXOPOHM BiOpPi3HOMaHITTS Ta ekocucTeMu Ha Teputopii AQpukK, JTaTUHCBKOT
AMepuKM 3 ypaxyBaHHAM BNauBy piweHb KoHdepeHuii Opranizauii O6eaHannx Hauii 3i 3MiHm kniMarty. Y cTatTi
npoaHani3oBaHoO MaTepianu Pi3HUX MiXXHApPOAHMX OpraHisauiv wono npobnem 6Giopi3HOMAHITTS, NMOB'A3aHMX i3
KNIMaTUYHUMKU Kpu3aMK, HeedDeKTUBHUM TepuTopianbHWM MNNAHYBAHHAM, €KCNAHCIEW Yrigb AN BUPOLLYBAHHA
CiNbCbKOTrOCNOAAPCHKUX KYNbTYP, LLO BWMCHAXYKTb FPYHTM abo 3MeHLWylTb M/OLWi 3eMenb, HeobXigHWMX ONs
po3MilleHHs 6ioTn. Y poboTi npenctaBneHo MOCNIAOBHICTb KPOKiB LLOAO NMPOBELEHHS OLiHKM BMAMBY pilleHb
KoHdepeHuii Opranisauii O6eaHanmx Hauil 3i 3MiHM KniMaTy Ha 6iopisHOMaHITTa Ta ekocucteMu. OBrpyHTOBaHO
acnekTn 36epexeHHs BiOpPi3HOMAHITTS Ta EKOCMCTEM Yy pO3pi3i eKCnaHCii NanbMoBMX NaaHTauii. NpoaHanizoBaHo
NMOKa3HMKM CMIiBBIAHOWEHHA MK AOCTYMHOI MAOWEK 3eMeNbHUX Yriab ANS BUPOLLYBAHHA ManbMOBOI onii Ta
N/OLLEI, WO 3arpoXye 3MeHLeHH BiopisHoMaHiTTa Appuku. OBrpyHTOBAHO MPUPOLOOXOPOHHI pilleHHS, SKi
cniBBigHoCcATbCA 3 nonoxeHHssMU KoHdepeHuii Opranizauii O6egHaHux Hauiit 3i 3MiHM kniMaTy B KOHTeKCTi
36epexeHHs H6iopi3HOMAHITTA Ta EKOCUCTEM 3 ypaxyBaHHAM eKCMaHCii BEMKUX MOLL A9 NasbMOBMX MIAHTaLiN
Ha TepuTtopii Konymbii. lNpakTnyHe 3HaYeHHs OaHOro LOCNiIAXKeHHS nonsrae y GopMyBaHHi METOAMKM €KOHOMIKO-
MaTeMaTM4YHOI ouiHkK piweHb KoHdepeHuii OpraHizauii O6eagHaHnx Hauin 3i 3MiHM kniMaTy, Wo BNAMBAKOTL Ha
30epexkeHHs1 BiOpPi3HOMAHITTS, eKOCMCTEMU Ta € PYWiAHUM MEXaHi3MOM Yy CTBOPEHHI [i€BOi CMCTEMWU KOHTPOJIO
LWO0 BIACTEXEHHS NNAHTALLIA ONIMHMUX NaNbM, TEPUTOPIaNbHOr0 PO3BMTKY 3 HAMMEHLLIMMK €KONOFIYHUMM BTpaTaMu
i BACOKMMM NOKA3HMKAMMN eKOHOMIYHOT epeKTUBHOCTI

KnouoBi cnosa: Opranizauis O6eaHannx Hauii; kniMaTuuHi TpaHcdopmauii; TepuTopianbHe NNaHYBaHHS;
NPUPOAOKOPUCTYBAHHS; pECYPCHUIM NOTEHLian; NAaHTauii oniiHoi NnanbMu
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