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Abstract
The rapid growth of the industrial economy has affected the survival of wildlife, and the decline in wildlife resources will 
in turn have some negative impact on the industrial economy. For the sustainable development of the industrial economy, 
human beings began to reflect on traditional development thinking and strive to find a development strategy that harmonizes 
industrial economic development and resource protection, and wildlife protection gradually attracted people’s attention. 
“Protecting wild animals, maintaining ecological balance, and promoting economic development” has become a hot topic 
in the new century. Wildlife resources are valuable natural resources and play an important role in the ecosystem, which is 
related to the well-being and future of human beings. In recent years, China has made great progress in wildlife protection, 
while protecting and expanding wildlife habitats, introducing relevant laws and regulations, and other measures which have 
been implemented recently. However, there are still shortcomings in the protection of wildlife in China. Over-utilization, 
habitat loss and degradation, environmental pollution, climate change, weak legal awareness, and indiscriminate hunting all 
pose serious threats to wildlife in China. In this regard, this paper summarizes the main problems and barriers to wildlife 
resource conservation and utilization in China. Based on the analytic hierarchy process (AHP), the main technology factors 
influencing wildlife resource conservation and utilization in China are identified. Finally, the future research development 
direction of wildlife conservation is discussed based on the critical factors. This can provide some guidance for developing 
wildlife resource conservation and utilization for a sustainable ecosystem in China.

Keywords  Sustainable development · Sustainable ecosystem · Sustainable environment · Wildlife resource conservation · 
Analytic hierarchy process

Introduction

The development of the industrial economy affects the sur-
vival and development of wildlife, while wildlife resources 
and the industrial economy interact with each other (Wilkin-
son 2023), and the protection of wildlife resources is an 
important link in promoting the sustainable development 
of the industrial economy and can provide a new impetus to 
the industrial economy (Dong and Lyu 2022). With the com-
prehensive implementation of the sustainable development 
strategy and the deepening of the concept of sustainable 
development, wildlife protection has attracted widespread 
attention. The development of wildlife protection is one of 
the important symbols of the degree of scientific culture and 
spiritual civilization worldwide at present. Wildlife is a very 
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valuable natural resource, an important part of biodiversity 
and natural ecosystem, a mountain, water, forest, lake, and 
grass. Therefore, we can say that it is the key to the com-
munity of life.

The existence of wild animals is of great importance to 
stabilize the ecological chain and maintain the ecological 
balance. On the contrary, when the balance of species is 
destroyed, the human living environment will deteriorate 
drastically and various natural disasters will come (Tian et al. 
2022). Strengthening the protection of wildlife resources, 
maintaining ecological security, and biosecurity, promoting 
sustainable economic and social development, and promot-
ing the construction of ecological civilization is of great 
significance. At present, due to the change and destruction 
of the living environment. Population growth and economic 
development, more and more demand for natural resources, 
excessive deforestation, grassland reclamation, overgrazing 
of grasslands, and the construction of lakes, etc., destroying 
the living environment of wildlife, thus making much wild-
life on the verge of extinction Now, on average, there is a 
wildlife extinction on earth in less than two years, and many 
animals are on the verge of extinction, according to the latest 
report of the World Wide Fund for Nature The latest WWF 
report shows that in the past 50 years, the global wildlife 
population has been reduced by more than two-thirds (Yu 
2020); According to the world’s “Red Book,” 110 species 
and subspecies of mammals and 139 species and subspecies 
of birds have disappeared from the earth in the twentieth cen-
tury. Nowadays, there are 593 species of birds, 400 species 
of beasts, 209 species of amphibians and reptiles, and 20,000 
species of higher plants endangered in the world. China is 
one of the richest countries in the world in terms of biologi-
cal diversity, with about 10% of the world’s higher plant and 
wildlife species (Editorial Board of this journal 2020). How-
ever, environmental pollution and ecological damage have 
led to the destruction of the living environment of plants 
and animals, the number of species has decreased dramati-
cally, and some species have become extinct. According to 
statistics, about 200 species of higher plants have become 

extinct in the past 50 years, an average of 4 species per year; 
about 400 species of wild animals are in an endangered or 
threatened state (Ye 2014). Table 1 shows the percentage of 
wildlife operating in different classifications.

Nowadays, the form of wildlife conservation has become 
very serious. To maintain the biodiversity of the earth and 
to protect wildlife resources, each country attaches great 
importance to the protection of wildlife (Cheng et al. 2013). 
In 1959, China made provisions for the protection of giant 
pandas and golden monkeys, and in 1962, it was stipulated 
that 83 kinds of cherished wild animals should be protected, 
and the Wildlife Protection Law was promulgated in 1988. 
Later in 2018, the revision of the Wildlife Protection Law 
was presented to clearly state that wild animals must be pro-
tected preciously and endangered wild animals should be 
saved, biodiversity and ecological balance should be main-
tained, and the construction of ecological civilization should 
be promoted. In 2020, the implementation of regulations on 
the protection of terrestrial wildlife in the People’s Republic 
of China was revised to promote the development of terres-
trial wildlife protection. In 2021, the new list of key national 
wildlife protection was officially announced. The adjusted 
list includes 980 species and 8 categories of wildlife, includ-
ing 234 species and 1 category of wildlife protected at the 
national level and 746 species and 7 categories of wildlife 
protected at the national level (Nature Editorial Board 2021). 
It promotes us to assess the role and value of wildlife from 
the perspective of a complete and healthy ecosystem and 
further promotes the harmonious coexistence of humans and 
nature.

To sum up, China’s efforts to protect wildlife are increas-
ing and the awareness of protection is rising. However, at the 
present stage, there are some problems in the protection of 
wildlife, such as insufficient supervision, law enforcement 
facing difficulties in identification, high cost, long time, 
insufficient standardization and systematization, etc. Crack-
ing these problems requires the joint efforts of all sectors of 
society while attracting people’s attention. In this regard, this 
study applies a strong decision-making method, namely, the 

Table 1   China wildlife 
endangerment classifications

Evaluation level Mammals Birds Amphibians Reptiles Fish Total number Total ratio (%)

Extinction 0 0 1 0 3 4 0.1
Extinction in the wild 3 0 0 0 0 3 0.1
Regional extinction 3 3 1 2 1 10 0.2
Critically Endangered 58 15 13 34 65 185 4.2
Endangered 53 51 46 37 101 288 6.6
Vulnerabled 67 80 117 66 129 459 10.5
Near critical 153 190 76 78 101 598 13.7
No risk 262 876 102 175 454 1869 42.9
Lack of data 74 157 52 69 589 941 21.6
Total 673 1372 408 461 1443 4357 100
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analytic hierarchy process (AHP) for identifying the main 
technology factors influencing wildlife resource conserva-
tion and utilization in China. This paper aims to maximize 
the development of wildlife conservation in China in the 
industrial era, identify the main factors currently affecting 
wildlife conservation in China among multiple complex fac-
tors, further promote the harmony between human indus-
try and nature, and maximize the rational use of wildlife 
resources, and tries to provide useful insights to managers 
in the field of wildlife conservation.

Compared to the previous work, the main contributions 
of this paper are as follows:

•	 A comprehensive summary and review of research in this 
key area of wildlife conservation.

•	 Factors affecting the development of wildlife conserva-
tion in the current context are summarized, and the index 
system of factors affecting its development is framed in 
a comprehensive and multi-level manner.

•	 Effectively identified key factors affecting wildlife con-
servation development and provided our management 
insights to promote a virtuous cycle in which wildlife 
conservation and industrial development complement 
each other.

The rest of this paper is summarized as follows: the “Lit-
erature review” section is a literature review to study the 
relevant fields and potential research gaps. The “Problems 
and barriers” section is an overview of existing problems 
and barriers to the field. The “Proposed China’s wildlife 
legal system” section is the proposed legal wildlife system 
for achieving a sustainable ecosystem in China. The “Evalu-
ation of the Chinese wildlife protection system using AHP” 
section is the implementation of AHP for our sustainable 
ecosystem. The “Managerial insights and future research 
trends” section is a comprehensive discussion of the main 
extracted managerial insights and future research trends 
from our results. Finally, conclusions, limitations, and find-
ings are provided in the “Conclusions and suggestions” 
section.

Literature review

The literature on wildlife protection in China is not a new 
topic and it is rich in using analytical tools. For example, 
Wang et al. (2022) took Qinling as an example and pointed 
out the problems of the public interest litigation mechanism 
for wildlife protection in China, and make suggestions for 
improvement. For the improvement of wildlife protection 
public interest litigation mechanism brings guidance. Li 
(2022) studied and analyzed China’s wildlife protection 
law, pointing out its lack of independence, the existence 

of legislative punishment loopholes, and the lack of sound 
criminal law sanctions, and made corresponding recommen-
dations. Niu et al. (2022) analyzed four dimensions of edu-
cation objectives conservation, content, format, and project 
animals, using 295 offline education programs conducted 
by 34 zoos and aquariums in WWF’s Asian members1 as 
examples, and discuss some representative online outreach 
education resources in zoos in the context of the epidemic. 
Yao et al. (2022a, b) elaborated and analyzed the current 
situation of wildlife protection management in Zibo City, put 
forward problems for its wildlife protection work, and give 
corresponding improvement policies. Their research results 
provide certain significance for wildlife conservation work 
in other regions, and their research content can be used as 
a basis to promote the development of wildlife conserva-
tion by combining regional characteristics. Sun et al. (2023) 
analyzed the impact on the survival of wildlife caused by 
the implementation of forest and grass protection projects, 
and further, proposed an effective plan for the implemen-
tation of forest and grass protection projects to provide a 
good basis for wildlife protection. Gao et al. (2023a, b) 
assessed the main threats and conservation strategies for 
bats in China using a questionnaire for a global population, 
and similarly, their research strategies and methods can be 
effectively extended to other animals. Gao et al. (2023a, b) 
analyzed the impact of mass media coverage on public opin-
ion, using ivory conservation as an example, and analyzed 
2000 articles published in Chinese newspapers to understand 
the impact of wildlife policy on public opinion. Sun et al. 
(2023) investigated the spectrum of viruses carried by an 
animal endemic to China, the oriental roe deer, to promote 
effective conservation of this animal. Wang et al. (2023) 
studied the negative effects of human-wildlife conflict on 
both humans and wildlife, and provided guidance on how to 
mitigate this conflict.

China safeguards the safety of wildlife by establish-
ing relevant wildlife protection laws. However, there are 
some problems in the legislation and law enforcement 
links, which do not give full play to the role of protection 
laws. Yin and Yang (2022a) analyzed the current situation 
of wildlife protection legislation and law enforcement in 
China and proposed effective measures to improve the 
management of wildlife legislation and law enforcement 
in China. Effectively enhance the important role played 
by laws and regulations in the protection of wildlife in 
this issue. Wildlife identification plays an important role 
in the protection of endangered species, species diver-
sity analysis, and combating commercial meat food 
adulteration. Yu et al. (2022) reviewed the basic princi-
ples and specific applications of wildlife morphological 

1  https://​www.​world​wildl​ife.​org/​speci​es/​asian-​eleph​ant

https://www.worldwildlife.org/species/asian-elephant
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identification, physical and chemical identification, and 
molecular identification, to provide a reference for wild-
life identification. Zhang et al. (2022a, b) summarized the 
application of deep learning in wildlife monitoring and 
identification, analyzed and discussed the problems of 
deep learning in wildlife conservation and utilization, and 
made an outlook on its future development trend. Deep 
learning is an important tool for wildlife conservation, 
and researchers can expand on it and continue to study it 
in depth. Sheng et al. (2022) conducted a study to analyze 
the wildlife conservation awareness of indigenous people 
in Guizhou’s Leigongshan National Nature Reserve and 
its influencing factors. This analysis shows that with the 
promotion of the management and construction of the 
local nature reserve, the cultural and educational levels of 
residents must be strengthened where ideological educa-
tion and propaganda must be conducted. At last but not 
least, excellent traditional culture should be inherited or 
developed, and economic development must be promoted 
in a sustainable direction to mobilize the conservation 
motivation of indigenous people.

From the basic concept of wildlife resources, Tang 
and Fan (2021) conducted a study and analysis on how 
to protect and utilize wildlife in the new era and offered 
opinions on achieving socio-economic progress and 
sustainable development of human civilization. Their 
research combines the context of the times and high-
lights even more the important role of wildlife resources 
in today’s era. Guo et al. (2021) analyzed the relationship 
between epidemic outbreaks and wildlife while making 
suggestions on how to carry out wildlife conservation 
in the current situation. At present, the legal system of 
biodiversity compensation for wildlife habitats in China 
is inadequate, resulting in the lack of enthusiasm of 
farmers for wildlife habitat protection. Zhao and Wang 
(2021) have conducted an in-depth study and analysis of 
this issue, and believe that we should actively explore 
the combination of public and private sectors, innovate 
multiple forms of ecological compensation, broaden the 
sources of funds, establish scientific ecological compen-
sation standards, and realize the dual benefits of biodi-
versity conservation and farmers getting out of poverty to 
achieve a win–win situation. Li (2018) constructed a large 
primate facial dataset, proposing strong support for intel-
ligent and digital wildlife conservation protection, and 
also conducted research and analysis on monkey facial 
recognition methods around the dataset. Their findings 
provide a foundation for subsequent intelligent data for 
wildlife conservation.

Drawing on the experience of wildlife conservation in 
Tanzania, Zhang et al. (2022a, b) discussed the feasibility 
of specific practices for wildlife viewing, nature experience, 
and scientific research activities in China. They proposed 

relevant suggestions in the context of domestic practice, 
which can provide new methods and ideas for realizing 
their ecological value. Aquatic wildlife has an irreplace-
able role in protecting water resources and protecting the 
ecological security of water bodies, etc. In this regard, Shi 
(2022) made an in-depth analysis of the current situation 
of aquatic wildlife protection in Beijing, the requirements 
of the new era, and the future work ideas while measuring 
and providing a basis for the relevant regions to carry out 
aquatic wildlife protection.

One key way of protecting forest ecosystems and wild-
life is to establish nature reserves while increasing their 
impact. Due to the ecological environment, most wildlife 
reserves are located in remote areas with low levels of 
economic development, severe resource shortages, and 
difficult management. In this regard,  Zhang (2022a) dis-
cussed how to strengthen conservation management and 
proposed corresponding measures through research on 
the current situation and conservation management of 
nature reserves.

The development of the social economy, especially the 
rapid development of industry, causes serious harm to the 
ecological environment and the survival of wild animals and 
plants. With the gradual increase of environmental protec-
tion awareness, how to better protect their homes and main-
tain ecological balance has become a hot issue in the current 
environmental protection field. Jiang (2022) discussed the 
necessity, importance, and countermeasures of grassroots 
wildlife conservation work. In another study, Lv and Li 
(2022) combined active and passive remote sensing images 
to give full play to the advantages of various information. 
They monitored the dynamics of nature reserves, detected 
ecological damage promptly, and evaluated the ecological 
restoration and protection status while improving the quality 
and change trend of suitable habitats for wildlife in the cor-
responding nature reserves as well as the risk-causing factors 
and influencing factors. Finally, they formulated scientific 
and reasonable planning and protection measures to provide 
important information guarantees and decision-making for 
effective and scientific wildlife protection. Jiang (2022) pro-
posed a decision-making method to identify wildlife species 
in airborne thermal imaging, focusing on monitoring the 
ecological behavior of the Northeast tiger and its main prey 
(horse deer, roe deer, plum deer, reindeer), acquiring wildlife 
images in different seasons, constructing a wildlife moni-
toring image database, using YOLO V5s model to identify 
wildlife species in airborne thermal imaging. They analyzed 
the main difference in the recognition effect of the YOLO 
V5s model before and after the improvement. Their experi-
ments show that the recognition time is greatly shortened 
while the accuracy of the method is higher.

The use of infrared imaging technology for wildlife target 
recognition is helpful for effective research and conservation of 
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wildlife. However, due to the number of wildlife species vary-
ing greatly, the wildlife data set collected by infrared cameras 
has the problem of long-tailed data with uneven distribution of 
the number of species, which affects the overall performance 
of the target recognition system. To address the problem of low 
target detection accuracy due to long-tailed data of wild ani-
mals, Cai et al. (2022) used a combination of two-stage learning 
and weighting methods to solve the problem of long-tailed data.

Since 2020, the COVID-19 disease has had a very high 
impact on human life and ecosystems around the world. 
There are legal frameworks that have serious gaps in pro-
tecting the health of wildlife and protecting human health, 
and there is a relationship between wildlife farming in China 
and the spread of the COVID-19 pandemic. However, China 
has not introduced any kind of health protection measures 
for wildlife used for human consumption.

Another major concern in wildlife protection is that wild 
long-distance migration has become an important biological 
phenomenon and conservation of long-distance migrating 
wildlife. In this regard, Kaczensky et al. (2021)  used histori-
cal and current ranges, population genetics, and telemetry 
data to assess the connectivity of wild ass populations in the 
context of natural and anthropogenic landscape features and 
existing protected area networks.

During last decades, a lot of work has been done to 
evaluate and improve the area of biodiversity conservation. 
However, little is known about the various management 
strategies implemented within protected areas. Vimal et al. 
(2021) used a large database of 175,000 global terrestrial 
protected areas with data on non-marine mammals, amphib-
ians, and avian species as a way to evaluate the share of areas 
within the IUCN2 management boundaries contributing to 
the conservation of biodiversit. Protected area networks 
are important for the sustainable existence of species, but 
their size and extent are limited by available land and con-
servation resources. Donaldson et al. (2021) conducted a 
research analysis on how to construct the most efficient net-
work of protected areas, estimating how each strategy is cho-
sen based on the priority of species size, quantity, quality, 
and connectivity. Lavery et al. (2019) analyzed the current 
threats to Australian rock wallabies. Their study suggests 
that the main threats to rock wallabies include predation by 
exotic cats and foxes, competition between exotic herbivores 
and excessive native herbivores, changes in fire conditions, 
and loss of genetic diversity. Finally, they suggest key direc-
tions for effective monitoring, which has certain implications 
for the conservation of other species of wildlife.

In addition, protected areas are one of the most effec-
tive ways to conserve biodiversity, and large protected area 

systems have been established in many parts of the world. 
However, existing protected area networks are inadequate 
in coverage and biased toward many species in a variety of 
biomes and ecosystems. Guo et al. (2019) used gap analysis 
to assess the contribution and effectiveness of China’s wet-
land protected area network to conservation by focusing on 
216 national priority species and 129 endangered species. 
Roper et al. (2018) examined the multiple-use management 
of national forest system lands in the context of conduct-
ing a study of aquatic biodiversity conservation. Evaluating 
the context of multiple-use management of National Forest 
System lands, they found that if the United States Depart-
ment of Agriculture Forest Service (USFS) can successfully 
conserve and restore aquatic biodiversity, it must continue to 
address traditional challenges such as minimizing the impacts 
of timber harvest, roads, grazing, and mining on aquatic sys-
tems while improving policies and practices that address 
contemporary challenges such as climate change and inva-
sive species (Roper et al. 2018). Another important aspect 
of wildlife conservation is wetland conservation to promote 
wetland conservation and wildlife sustainability. Tozer et al. 
(2018) conducted a study on wetland conservation issues and 
proposed multi-species benefits of wetland conservation for 
wetland birds, frogs, and endangered species.

Given the need to better align protected area boundaries 
with biodiversity at risk, Button and Borzée (2021) assessed 
the importance of various factors in identifying priority 
areas for conservation at the global and biome levels, par-
ticularly for amphibians. A new comprehensive tool is used 
to identify, map, and rank important conservation areas for 
all amphibian species on the earth, scoring the urgency of 
protecting each species and site at the ecoregional level 
based on species characteristics and human impact. In 
another relevant study, Guo et al. (2021) analyzed the rela-
tionship between epidemic outbreaks and wildlife. They 
made suggestions on how to carry out wildlife conservation 
work under the current situation. At last but not least, Zhou 
et al. (2013) studied and analyzed the balance between the 
economic benefits of ecotourism and its potential negative 
impacts on wildlife conservation.

Looking at the aforementioned pieces of literature, there 
is no comprehensive study to identify all the main barriers 
and problems to achieving a sustainable ecosystem in China. 
As far as we know, all economic, social, technical, and pol-
icy factors have not been studied for studying the ecosystem 
in China. The literature was not successful to solve some 
problems in the protection of wildlife, such as insufficient 
supervision, law enforcement facing difficulties in identifi-
cation, high cost, long time, and insufficient standardization 
and systematization. In this regard, this study proposes an 
AHP for identifying the main technology factors influenc-
ing wildlife resource conservation and utilization in China.2  https://​www.​iucn.​org/​our-​work/​prote​cted-​areas-​and-​land-​use

https://www.iucn.org/our-work/protected-areas-and-land-use
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Problems and barriers

In order to realize the good protection demand for wildlife, 
it is necessary to establish a comprehensive and coordi-
nated wildlife protection system from four aspects: policy 
factors, economic factors, social factors, and technical 
factors. The system should be well-established, balanced, 
and efficiently coordinated. However, at present, Chinese 
wildlife protection is mainly implemented from legislation 
and delineation of wildlife reserves, and there is a lack of 
an efficient system to reasonably control Chinese wild-
life protection in China. With the purpose of establishing 
the above system, the existing wildlife protection system 
in China needs to analyze and extract the current defects 
and the reasons hindering the development of all levels. 

Generally, our problems and barriers obtained from the 
analysis of related studies are shown in Fig. 1.

Policy factors

Although wildlife protection has been a topic of social con-
cern for a long time, it has not been very controversial (Mu 
2020). One of the controversial reasons is that the Chinese 
legal system and policies on wildlife protection are imper-
fect. In the context of the COVID-19 epidemic outbreak, 
most of the pathogens that caused the outbreak come from or 
are related to wildlife. Subsequently, wildlife protection has 
entered a new wave, generating the Chinese people’s urgent 
hope to improve the relevant wildlife protection policies. 
Based on the analysis of the relevant data and literature, 

Fig. 1   Restricting factors of wildlife resource conservation
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this paper mainly analyzes the existing problems from three 
aspects: legislation (Yin and Yang 2022b), protection norms, 
and wildlife damage compensation mechanism policy.

Laws

Since the Wildlife Protection Law was promulgated in 1988, 
it has been revised many times. However, it has not been 
greatly adjusted and revised to have no problems and barri-
ers (Yao et al. 2022a, b). There are still some loopholes in 
Chinese criminal law on the intentional killing, trafficking, 
and transportation of wildlife crimes, allowing criminals to 
take advantage of it. Wildlife has a great market and huge 
benefits. Thus, the severe crackdown on criminals needs to 
improve the criminal legislation to play the minimum protec-
tion role. Next, the difficulty of Chinese criminal legislation 
on wildlife lies in the difficulty in determining the intention 
of people who harm wildlife and the disagreement between 
wildlife and artificial breeding “wildlife” and the difficulty to 
distinguish between wild and artificial breeding (Liu 2021). 
The fuzzy boundary of these criminal laws for wildlife has 
also become a factor limiting the further improvement of 
criminal law (Chen et al. 2021). At the same time, the lack of 
a rare classification of wildlife in China’s criminal law leads 
to the limitation of the protection scope of wildlife (Duan 
2022). Finally, there is a conceptual deviation in the Chinese 
legislative concept. In the legislation of wildlife protection 
in China, people are regarded as the center for the protec-
tion and management of wildlife. There are class differences 
between people and wild animals, and people can control 
wild animals, which brings obstacles to the protection of 
wild animals. As a result, Chinese wildlife protection is only 
based on species protection, while the Chinese legal system 
lacks ethical animal protection norms in the pursuit of value 
or legal interests (Chen 2022). Not only by adding ethical 
protection to the criminal law legislation can China’s wildlife 
protection be further strengthened, but also the inclusion of 
ethical protection will limit the basic rights of many citizens. 
Hence, it leads to the Chinese dilemma in wildlife protection.

Policy standards

China’s lack of reasonable and unified normative documents 
makes the implementation of wildlife protection inconsist-
ent, uncoordinated, and impractical (Zhong 2008). China’s 
failure to establish a set of unified and scientific protection 
standards for wildlife protection has led to inconsistent stand-
ards of local governments in the process of law enforcement 
and protection. This is also an urgent problem and obstacle 
to be solved in the process of wildlife protection. In addi-
tion, China lacks specialized standards for specific and pre-
cious wildlife to effectively protect a specific kind of wild-
life protection, making the protection objects specific and 

making the protection norms reasonable. For example, in 
2021, Yunnan  first set special protection standards for three 
rare and endangered wildlife, including the Asian elephant, 
the Yunnan golden monkey, and the green peacock. Finally, 
due to the lack of systematic and scientific rescue standards 
and interactive systems as a reference, there are inconsist-
ent standards in the process of wildlife rescue, which often 
increases the difficulty coefficient of wildlife rescue.

Compensation mechanism

In the process of dividing the nature reserves, due to the 
lack of relevant financial input support, land acquisition 
can only be adopted for free or at low compensation. As 
such, the adoption of administrative coercion to promote 
the implementation of nature reserve management poli-
cies. This approach plays a role in wildlife protection at a 
certain level, but at the same time, it also harms the inter-
ests of the people near the nature reserves. It is extremely 
easy to cause human and animal conflict and violates the 
concept of protecting the ecological environment and pro-
moting the harmonious development between man and 
nature, which is not conducive to good wildlife protection. 
At the present stage, the imperfect compensation mecha-
nism makes the residents have dissatisfaction, and even 
have rebellious psychology. Once the situation of wild-
life destruction occurs, the wild animals will be violently 
killed, which will only have a serious negative impact on 
the protection of wild animals and plants (Li 2022).

Economic factors

With the proposal of ecological civilization construction, 
the proportion of Chinese investment in wildlife protection 
is also increasing. However, good wildlife protection needs 
a lot of financial support, and Chinese financial investment 
is a small drop in the ocean for wildlife protection at this 
stage. As such, the financial shortage of the protected areas 
pays more attention to the economic construction and liveli-
hood construction in their area, and the financial investment 
in wildlife is very little. Due to the influence of economic 
factors, the management funds and technology investment 
in wildlife protection are seriously insufficient, which is not 
conducive to maintaining a good protection state. In this 
regard, the problem of too low financial investment leads 
to the lack of drive for the entire wildlife protection system.

Management expenses

The lack of national and regional financial input will lead to 
the insufficient investment of the management and supervi-
sion departments in law enforcement and publicity, which 
will then lead to the inability to convey the purpose of the 
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government to all the residents. The lack of management 
funds will seriously lead to the loss of the original manage-
ment situation of the wildlife protection of nature reserves, 
and it is also easy to reduce the standards for the treatment 
and prevention of various wildlife in nature reserves, which 
is not conducive to the protection of wildlife. As the situa-
tion of wildlife protection in China is gradually improving 
and the biodiversity is constantly increasing, the correspond-
ing management of wildlife cannot be maintained normally 
without sufficient management funds. Hence, it is easy to 
lead to the lack of funds, resulting in the situation of wildlife 
protection has turned sharply down.

Technical costs

Lack of government and associated funding input will lead 
to the office equipment cannot be updated in time and the 
wildlife protection information technology equipment being 
too backward (Tian 2020). Furthermore, with the advent of 
the information age, but lack of the supervision equipment, 
treatment equipment, and information equipment, unable to 
implement the supervision of wildlife protection and can-
not be timely and accurate access to the physical condition 
of wildlife, resulting in the abnormal death of many wild 
animals. Wildlife protection requires extremely high the 
professional wildlife knowledge and rich wildlife protec-
tion work experience of the relevant staff (Ma 2022), but 
many practitioners engaged in wildlife conservation lack 
professional technical quality. And with the proposal of 
ecological civilization construction, more and more atten-
tion to wildlife protection and the number of wildlife is 
increasing, and the demand for staff is gradually increasing, 
especially professional talents. Therefore, a large amount 
of technical personnel capital investment is needed, but the 
government’s capital investment in the introduction of rel-
evant technical personnel is just opposite to the demand 
for the introduction of technical talents. In addition, nature 
reserves are generally located in remote and poor mountain-
ous areas, accelerating the drain of outstanding talents for 
wildlife conservation.

Social factors

The construction of nature reserves in China has been devel-
oped rapidly developed, accumulated valuable experience, and 
the achievements of wildlife protection are more remarkable 
than before. However, social factors such as generally low levels 
of social supervision and management and poor handling and 
prevention of wildlife areas often lead to the low efficiency of 
wildlife conservation. To make the coordinated operation of 
the wildlife protection system, it is necessary to analyze the 
problems related to wildlife protection in our society.

Publicity and education

Unfortunately, many precious wild animals were killed 
because of people who fundamentally do not know what 
animals are the object of national key protection. The reason 
is that the relevant administrative departments do not suf-
ficient the social publicity work of wildlife protection, which 
is a common phenomenon in the process of wildlife protec-
tion work. Besides, the publicity and management work of 
the administrative department is not enough, resulting in the 
weak awareness of environmental protection of the people 
in the protection area (Zhao 2020). Citizens cannot deeply 
realize the profound significance of wildlife protection, and 
in the process of management and law enforcement, there 
are often conflicts of interest with the public, which hinder 
wildlife. In addition to the legal education for the people in 
the protected areas, the protection of wildlife is currently 
only kept at the level of the state and relevant departments 
and fails to fully mobilize the people to form a national man-
agement mode of wildlife protection.

Supervision system

The improvement of the supervision system is an impor-
tant measure to further strengthen wildlife protection, but 
at present, there are many deficiencies in China’s super-
vision system on wildlife protection. First, in terms of 
supervising crime, Chinese supervisory authorities are 
miscellaneous and the power coverage between supervi-
sory departments overlaps. As a result, in the process of 
supervision, each department has its supervision meth-
ods, lack of overall coordination, and unclear rights and 
responsibilities (Zhang 2022b).

The division of the supervision departments of the super-
vision system is not meticulous, which makes the criminals' 
crimes more wanton. In addition, the continuous develop-
ment of information technology should provide more effi-
cient monitoring for wildlife protection. However, the sup-
port of this information equipment has not been covered in 
a large area, leading to the backward level of information 
supervision for wildlife protection crimes, which is also 
one of the reasons for the current ineffective supervision. 
At the same time, in addition to poaching and trafficking by 
criminals, wild animals are also affected by natural diseases. 
Unfortunately, the Chinese wildlife testing system lacks a 
special management and supervision department and a pro-
fessional management knowledge system, which cannot test 
the growth of wild animals, which is easy to cause many 
unnatural deaths and is not conducive to the development 
of wild protected animals. The perfect supervision system is 
only the national department level supervision effect is also 
insufficient, but also needs the supervision of the whole peo-
ple (Yin and Yang 2022b). However, the Chinese government 
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has not taken corresponding measures to enhance the public’s 
willingness to supervise wildlife criminal activities, and the 
role of public supervision has not been fully played.

Technical factors

During the situation of COVID-19 pandemic, the number of 
nature reserves under wildlife protection is increasing. An 
increase in biodiversity and the continuous improvement of 
information technology have also increased the technical 
requirements required for wildlife protection. However, at pre-
sent, China’s technical conditions for wildlife are still backward 
and seriously lack information technology and equipment, and 
professional theoretical knowledge. Therefore, wildlife prob-
lems and obstacles at the technical level are analyzed and pro-
vide basic information for subsequent improvements.

Breeding technology

The breeding of many rare and endangered wildlife has 
seriously hindered the growth of wildlife, and many lower 
grades of wildlife protection technology are also relatively 
immature (Zeng 2015). The lack of scientific domestication 
technology is one of the biggest bottlenecks that hinder the 
growth of wildlife populations. Moreover, the current lack of 
wildlife breeding proficiency and backward technology, the 
lack of long-term planning, and the lack of corresponding 
animal lineage archives. The reproduction of wild relatives 
is serious, which is easy to cause new wild animals to have 
more congenital and diseases, single genetic genes, poor 
ability to adapt to the environment, which is not conducive 
to the development of the population (Zhao 2016).

Tracking detection technology

With the continuous development of information technology, 
wildlife protection must also use the benefits of these new 
technologies. However, at present, the detection of wildlife 
in China is mainly based on traditional manual tracking and 
monitoring. These monitoring methods are not only low effi-
ciency, heavy workload, but also prone to data inaccuracy 
and insufficient real-time problems, but also have a serious 
impact on the real-time tracking of wild animals by the wild-
life reserve staff. At present, the monitoring method of remote 
sensing technology is relatively modern, On the one hand, 
its cost is relatively high, affected by the environment, and 
has limited monitoring range, lagging data acquisition, low 
acquisition of low image resolution; on the other hand, remote 
sensing technology has relatively low storage and manage-
ment ability of monitored data, resulting in insufficient data 
sharing and low utilization rate (Sumthane and Vatti 2017). In 
addition to the technical limitations, there are also objective 
factors of complex terrain, changeable climate, the difficulty 

of manually retrieved the shooting data and high risk. There-
fore, under the relatively difficult primeval forest and a large 
number of artificial obstacles, to develop a new information 
equipment to conduct real-time tracking and detection of 
wildlife to make timely corresponding decisions.

Quarantine and medical treatment technology

Due to the outbreak of the COVID-19 pandemic, the Chi-
nese people have gradually paid more attention to wildlife 
quarantine. At the present, there are many obstacles to the 
quarantine and treatment of wildlife protection in China. 
One is that there are few professionals specialized in veteri-
nary medicine, which cannot carry out regular quarantine 
and epidemic prevention of wild animals. Moreover, the too-
traditional nature of wildlife treatment technology leads to 
the low efficiency of protection, especially for the quarantine 
and treatment technology of rare wild animals (Wu 2021).

Planning and design of nature reserves

As the scale of cities expands, the urbanization process 
accelerates, leading to the reduction of wildlife habitats 
(Zhang 2021) and the continuous expansion of human 
demand for resources to cause damage to the ecological 
environment. which seriously affects the survival of wildlife. 
The ultimate goal of wildlife conservation is to increase the 
number of wildlife populations to ensure species diversity, 
and as the number of wildlife increases, the demand for habi-
tat and natural resources increases. Therefore, how to carry 
out reasonable planning of wildlife reserves has become 
an urgent problem to be solved after achieving the phased 
results of wildlife protection. Accelerating the solution of the 
unbalanced blind construction and development of nature 
reserves, unreasonable planning emphasizes quantity over 
quality (Northeast Industry and People’s Studies Publishing 
House, 1992), and the reasonable planning of nature reserves 
can alleviate the expansion of wildlife populations and insuf-
ficient resources to a certain extent.

Proposed China’s wildlife legal system

Since the 1980s, China has promulgated the “Wild Ani-
mal Protection Law” and taken it as the main support and 
complimented it to other relevant laws. The framework for 
wildlife legal regulation has begun to take shape, with the 
“Constitution” as the basis, the “Wildlife Protection Law” 
and other related laws as the backbone, and at the same 
time play the functions of “Civil Law|,” “Criminal Law,” 
“Administrative Law” and other related laws, supplemented 
by several local laws and regulations. The specific laws and 
regulations are shown in Table 2.
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Constitution

With a reference to the article (Wang et al. 2022), the “Consti-
tution” clarifies that the state has the responsibility to protect 
precious wild animals and plants, and has the task of maintain-
ing the rational use of natural resources. At the same time, in 
the current legal provisions, wild animals have the right status 
of natural resources. Therefore, the “Constitution” should have 
the responsibility to regulate the use of wild animals. With a 
reference to the article (Lv and Li 2022), the “Constitution” 
stipulates that the state shall be responsible for maintaining the 
stability of the ecosystem, aiming at creating a good natural 
environment and indirectly regulating the use of wild animals 
and the encroachment of their living space.

National laws

The “Wildlife Protection Law” has detailed regulations on 
the management of wild animals, mainly including hunting, 
scientific research, and artificial breeding. The government 
has the responsibility to manage wild animals and maintain 
their survival.

As supporting administrative regulations, the State Coun-
cil approved the formulation of the “Regulations on the 
Implementation of the Protection of Terrestrial Wildlife” 
and the “Regulations on the Implementation of the Protec-
tion of Aquatic Wildlife.”

The “Fisheries Law” regulates aquatic wild animals and 
makes up for the deficiencies of the “Wildlife Protection 
Law.” However, due to the economic needs of the aquatic 
market, the law focuses on sustainable utilization and devel-
opment and economic industries.

Laws such as the “Environmental Protection Law,” the 
“Grassland Law,” the “Forest Law,” the “Water Law,” and 
the “Entry-Exit Animal and Plant Quarantine Law” are all 
related to the protection of wild animals and their habitats 
and managing the use of wild animals from different angles 
to maintain a good living environment for wild animals.

The “Decision on Comprehensively Banning Illegal 
Wildlife Trade, Eradicating the Habit of Overeating Wild-
life and Effectively Protecting people’s Lives and Health,” 
issued by the Standing Committee of the National People’s 
Congress, further establishes the intensity of punishment 
for illegal wildlife trade and enriches the connotation of 
wildlife. It also stipulates that the State Council, its rele-
vant departments and provinces, autonomous regions, and 
municipalities directly under the Central Government should 
adjust the relevant lists and supporting regulations.

The “Administrative Measures for the Domestication and 
Breeding Licenses of Wild Animals under National Key 
Protection” implemented by the former competent forestry 
department of the State Council stipulates that the forestry 

department may review the applicants and decide whether to 
issue a license to control the use of wild animals.

The “Chinese Herbal Medicinal Development Plan 
(2015–2020)” clarifies the development plan for wild animal 
medicinal materials to standardize the collection and use of 
Chinese herbal medicines.

The “Regulations on the Administration of Import and 
Export of Endangered Wild Animals” is the only legal docu-
ment that specifically manages endangered species, and is 
aimed at import and export management.

The “Regulations on Nature Reserves” divides the protec-
tion work of nature reserves into comprehensive manage-
ment and departmental management, which has played an 
important role in the protection of wildlife habitats. Articles 
341 and 346 of the “Criminal Law” provide criminal protec-
tion for wildlife protection.

The Supreme People’s Court, the Supreme People’s 
Procuratorate, the Ministry of Forestry, the Ministry 
of Public Security, and the State Administration for 
Industry and Commerce jointly issued the “Notice on 
Severely Combatting Illegal Hunting, Killing, Purchas-
ing, Reselling, Smuggling, and Smuggling Wild Ani-
mals” to protect wild animals and maintain natural eco-
logical balance.

Local laws

Local laws combine their characteristics and integrate local 
value needs in the process of implementation. Most of the 
revisions of local laws are optimized and implemented by 
coordinating national and local interests.

The “Gansu Wildlife Protection Law” promulgated by 
Gansu Province has more detailed regulations on the use 
of wild animals in the “Wild Animal Protection Law.” 
For example, it is stipulated that when trading marmots, 
there should be a test report from the epidemic prevention 
department.

The “Several Regulations Prohibiting the Eating of 
Wild Animals in Shenzhen Special Economic Zone” 
promulgated by Shenzhen prohibits the consumption of 
wild animals, and at the same time stipulates that the arti-
ficially bred wild animals that have passed the inspection 
can be eaten.

The “Guangdong Province Wildlife Protection Manage-
ment Regulations” revised and passed by the Standing Com-
mittee of the 13th People’s Congress of Guangdong Prov-
ince has newly established relevant penalties for the illegal 
consumption of wild animals.

The “Interim Regulations on the Protection and Manage-
ment of Wild Animals and Plants in Jilin Province” is the 
first local law on wildlife protection in China.
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International laws China participates

China has always adhered to the concept of a community 
with a shared future for mankind, and actively participated 
in international activities to manage the use of wildlife.

Moreover, China has participated in inter-governmental 
cooperation for many times and signed agreements with gov-
ernments of various countries to jointly protect the survival 
of wild animals, such as the “CITES Convention,” the “Con-
vention on Biological Diversity,” and the “Convention on the 
Protection and Analysis of Wild Animal Species,” involving 
the use of wild animals in all aspects, which strictly cracks 
down on smuggling and reduces damage to wildlife.

The “Convention on International Trade in Endangered 
Species of Wild Fauna and Flora” to which China has joined 
is an important legal document on the import and export of 
wild animals. It stipulates the import and export species list of 
wild animals, prohibits import and export species, and endan-
gered wild animal import and export species, and imposes 
strict restrictions on the import and export of wild animals.

Evaluation of the Chinese wildlife protection 
system using AHP

To analyze the key factors affecting the development of 
wildlife conservation in China, this paper proposes the AHP 
method to rank the relevant factors in the current Chinese 
wildlife conservation system.

AHP method

The AHP method is a widely used factor ranking method 
in various fields (Li et al. 2012), which obtains the weight 
of the relevant index factors by comparing the factors in 
pairs. This method can decompose a complex problem into 
easy-to-handle sub-problems by breaking the problem into 
multiple levels, each of which contains multiple factors 
and criteria, making the decision problem more specific 
and clear, allowing the weights and relative importance of 
multiple factors to be taken into account. The main part of 
AHP is the hierarchical structure, which is generally divided 
into three-level structure model of goal level, criterion level, 
and factor level. For the established hierarchy, the experts 
express their personal preference for the alternative Ai and 
Aj by adopting the term aij. Therefore, the judgment matrix 
A will be expressed as follows:

where the aij indicates the preference relationship and the aij 
has the properties: aij > 0; aji = 1/ aij, n represents the number 
of factors in each level.

(1)A = [aij], i = 1, 2, ..., n;j = 1, 2, ..., n
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The weight of each factor w = ( w1, w2, …,wn) is calcu-
lated by the eigenvector of the judgment matrix A [1]:

where w is the weight of corresponding factors.
The judgment matrix we get is different due to the complex 

diversity of the objective world and the diversity of human cog-
nition. Therefore, the feasibility of the judgment matrix A needs 

(2)Aw = �maxw

to be measured by consistency testing. The inconsistency of 
matrix A can be measured by the consistency ratio CRA:

(3)CRA =
CIA

RIn

(4)CIA =
(λmax − n)

(n − 1)

Fig. 2   The hierarchical structure of Chinese wildlife protection system

Table 3   Random consistency 
index

n 1 2 3 4 5 6 7 8 9 10

RIn 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49
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where RIn is the random consistency index, which are shown 
in Table 3.

It is generally considered acceptable when the CRA does 
not exceed one tenth of the average random consistency 
index, i.e., CRA < 0.1. In particular, matrices of matrices of 
sizes 1 and 2 a real way consistent [2].

Case study

The paper uses the current situation of wildlife protection in 
China as an example to analyze the key factors affecting the 
development of wildlife protection in China. The specific 
implementation steps are shown as follows:

•	 Hierarchical structure of Chinese wildlife protection sys-
tem

Based on the investigation and analysis of the key fac-
tors affecting the development of wildlife protection in 
China, we establish the hierarchical structure of Chinese 
wildlife protection system, as shown in Fig. 2, including 
goal level, criterion level, and factor level. Goal level 
(G) is the development of wildlife protection; criterion 
levels (C) is legal policy criterion (C1), economic crite-
rion (C2), social criterion (C3), and technology criterion 
(C4). The legal policy criterion includes laws (F1), policy 
standards (F2), and compensation mechanism (F3). The 
economic criterion includes personnel training expenses 

(F4), technical costs (F5), and resource input cost (F6). The 
social criterion includes publicity and education (F7) and 
supervision system (F8). The technology criterion includes 
breeding technology (F9), tracking detection technology 
(F10), medical treatment and medical resource utilization 
(F11): Medical technology can maximize the treatment 
rate of wildlife, and when the number of wild animals is 
enough, some wildlife resources can also be used for phar-
maceutical and other human services. For example, forest 
frogs can extract forest frog oil to promote the metabolism 
of human skin and promote the anti-aging effect, and plan-
ning and design of nature reserves (F12).

•	 Establishing the pair-wise comparison matrices

Experts will rate the key factors affecting wildlife con-
servation and development in China according to the cri-
teria in Table 4, which establish the pair-wise comparison 
matrices.

Based on the analysis of the relevant status of a large 
number of wildlife conservation in China, we establish its 
pair-wise comparison matrix from the development of wild-
life protection of view (G-C), which is presented in Table 5.

Similarly, we establish four pair-wise comparison matri-
ces from legal policy point of view (C1-F), economic point 
of view (C2-F), social point of view (C3-F), and technology 
point of view (C4-F). The four pair-wise comparison matri-
ces are shown in Table 6, 7, 8, and 9, respectively.

•	 Factor weight and consistency ratio test

Based on the Tables 5, 6, 7, 8, and 9, we can get the 
weight of every factor and the consistency ratio CR. The 
weight of each factor of the pair-wise comparison matrix 
and its consistency ratio of each pair-wise comparison 
matrix are shown in Tables 10, 11, 12, 13, and 14.

Through the hierarchy structure in Fig. 2 and the weights 
of the various factors given in Tables 10, 11, 12, 13, and 14, 
the influence weights of each factor on wildlife protection and 

Table 4   Judgment matrix evaluation scale

Numerical scale Definition

1 Equal significance of the two factors
3 Low significance of one factor compared to another
5 Strong significance of one factor compared to 

another
7 Confirmed dominance of one factor over another
9 Absolute dominance of one factor over another
2, 4, 6, and 8 Intermediate values between two neighboring 

levels
reciprocals (1/x) A value attributed when factor i is compared to fac-

tor j becomes the reciprocal when j is compared 
to i

Table 5   Pair-wise comparison 
matrix of G-C

G-C C1 C2 C3 C4

C1 1 1/2 2 1/3
C2 1/2 1 3 1
C3 1/2 1/3 1 1/4
C4 3 1 4 1

Table 6   Pair-wise comparison 
matrix of C1-F 

C1-F F1 F2 F3

F1 1 2 4
F2 1/2 1 2
F3 1/4 1/2 1

Table 7   Pair-wise comparison 
matrix of C2-F 

C2-F F4 F5 F6

F4 1 1/2 2
F5 2 1 3
F6 2 1/3 1
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development in China are calculated. The equation is as fol-
lows: wG−Cj

= wG−Fi
× wF−Cj

 i = 1, 2, 3, 4; j = 1, 2, …, 12; 
Therefore, the weights of overall goal are shown in Table 15.

Based on the factor rank, we obtain the main key fac-
tors influencing Chinese wildlife protection system, which 
are F10 (tracking detection technology), F5 (technical costs), 
and F9 (breeding technology). It can be seen from the factor 
ranking results that to promote the development of wild-
life protection in China, the first need to introduce wildlife 
tracking and monitoring technology and feeding technology. 
Chinese wildlife protection also needs sufficient technical 
financial support while introducing advanced technology. 
Overall, technical factors are the most key factor hindering 
the development of wildlife in China.

Managerial insights and future research 
trends

Wildlife is an important part of the natural ecosystem and 
a valuable resource given by nature to mankind. Protect-
ing the safety of wildlife resources is related to the sur-
vival and development of mankind. Nowadays, the task of 
protecting wildlife resources in China is becoming more 
and more arduous, and there are still many problems. If 
we do not further strengthen the protection efforts and 
control the intensity of resource use more effectively, 
it will fundamentally affect the implementation of the 
whole social development and sustainable development 
strategy. At the same time, the development of informa-
tion technology and big data technology has also brought 
new opportunities for wildlife protection. To better carry 
out wildlife protection, the importance of information 
technology in the process of wildlife conservation needs 
to be recognized. Therefore, this paper argues that the 
future development of wildlife conservation should focus 
on the following aspects, as shown in Fig. 3.

Big data and wildlife conservation converge

Wildlife conservation is gradually moving toward the era 
of big data. Through artificial intelligence, machine learn-
ing, neuro-linguistic processing, and other technical means, 
research on the ecological environment, animal populations, 
and individual animals can be realized. Ecologists can use 
computer vision to extract key features from images, videos, 
and other visual data to use large data sets to quickly clas-
sify animal species, count individual animals, and collect 
certain information. In wildlife rescue, information technol-
ogy such as GPS positioning, the Internet of Things, QR 
codes, pictures, audio, and video can be used to assist in the 
rescue, treatment, breeding, and release of wild animals in 
the area. At the same time establish a timeline of the whole 
process of wildlife rescue digital files, to build a scientific 
and perfect, advanced means of wildlife rescue business 
management model. It can also actively promote the crack-
down on wildlife trafficking through big data, drive species 
protection and research through big data and Internet secu-
rity capabilities, cooperate with law enforcement agencies 
to crack down on cybercrimes in the field of wildlife traf-
ficking, and help ecological governance.

Multi‑channel intelligent protection and decision 
support system

Establishing a comprehensive management information plat-
form covering all aspects of wildlife protection and consider-
ing resource sharing is of great significance to promote the 
continuous improvement of the wildlife protection business 
system and to continuously promote the development of 
regional ecological civilization construction. Through intel-
ligent protection and decision support for the integration 
of geographic information, map impact, wildlife resource 
distribution and other resources, the monitoring and control 

Table 8   Pair-wise comparison 
matrix of C3-F 

C3-F F7 F8

F7 1 2
F8 1/2 1

Table 9   Pair-wise comparison 
matrix of C4-F 

C4-F F9 F10 F11 F12

F9 1 1/2 2 3
F10 2 1 2 4
F11 1/2 1/2 1 3
F12 1/3 1/4 1/3 1

Table 10   Criterion weight rank 
and consistency ratio from G-C

Criterion Weight Rank

C1 0.1474 3
C2 0.3212 2
C3 0.1041 4
C4 0.4273 1
CRG-C 0.0882 < 0.1

Table 11   Factor weight and 
consistency ratio from C1-F 

Factors Weight Rank

F1 0.5714 1
F2 0.2857 2
F3 0.1429 3
CRC1-F 0.0001 < 0.1
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of wildlife epidemic sources and diseases automatic early 
warning monitoring, sampling, and inspection, to promote 
the popularization of science and improve multimedia sci-
ence and education channels on data mining and utilization, 
visualization, and analysis, the establishment of virtual sce-
narios to help staff make auxiliary decisions, the introduc-
tion of intelligent analysis tools, the establishment of predic-
tion models based on neural networks, prediction models, 
etc., to simulate the dynamic evolution of wildlife resources 
in the region. From the auxiliary analysis of data to the main 
dynamic decision-making.

Improving the management of wildlife conservation 
legislation and enforcement

In recent years, wildlife protection has received more and 
more attention, and the government has issued many laws, 
regulations, and standards for wildlife protection. The local 
government or relevant authorities should actively promote 
the development of a “no wildlife list” or, where appropriate, 
formulate relevant local regulations and standardize them. It 
should strengthen law enforcement, improve the rules and 
regulations supporting law enforcement, increase public 
participation in the law enforcement process, improve pub-
lic participation channels, and establish an effective reward 
reporting system to supervise and manage illegal wildlife or 
related departments. In addition, the scope of wildlife legis-
lative protection should be expanded, legislation should be 
enacted to regulate wildlife trade and consumption behavior, 
and laws and regulations on wildlife habitats and protected 
areas should be strengthened.

Promoting the development of complex talents

Cultivate composite talents in wildlife conservation and 
strengthen theoretical research that can be applied to wild-
life conservation. The training of composite talents should 
be strengthened under the beneficial cross-combination 

of wildlife conservation with environmental science and 
information science, so that wildlife conservation person-
nel can become composite talents with both knowledge of 
wildlife conservation and good knowledge of environmental 
protection and the ability to use information science. The 
government should strongly support and guide scientific 
research on wildlife conservation. On the one hand, it should 
actively support the basic theoretical research of wildlife 
conservation, and on the other hand, it should strengthen 
the cooperation between wildlife conservation institutions, 
colleges, universities, and scientific research institutions to 
form a virtuous cycle of combining industry, academia, and 
research. In terms of wildlife talent training, a multi-level 
and diversified wildlife conservation education system is a 
decisive factor in ensuring the formation of a reasonable 
talent structure and improving the level of wildlife conser-
vation. Colleges and universities should be encouraged to 
offer modern specialized courses in wildlife conservation, 
including environmental science related to wildlife conser-
vation, and information science. Undergraduate, master’s, 
and doctoral education at multiple levels should be carried 
out to train senior management personnel and profession-
als for modern wildlife conservation and promote stronger 
development of wildlife conservation.

Application of intelligent monitoring 
and identification

In terms of wildlife monitoring, the unmanned technology can 
be used to obtain images from all angles of the ground or cliffs 
from the air, and the UAV can also use the airborne infrared 
thermal imaging camera for monitoring, displaying animal 
body temperature hot spots on the digital map of the ground 

Table 12   Factor weight and 
consistency ratio from C2-F 

Factors Weight Rank

F4 0.2970 2
F5 0.5396 1
F6 0.1634 3
CRC2-F 0.0079 < 0.1

Table 13   Factor weight and 
consistency ratio from C3-F 

Factors Weight Rank

F7 0.6667 1
F8 0.3333 2
CRC3-F matrix size is 2

Table 14   Factor weight and 
consistency ratio from C4-F 

Factors Weight Rank

F9 0.2844 3
F10 0.4279 1
F11 0.2005 2
F12 0.0872 4
CRC4-F 0.0301 < 0.1

Table 15   Factor weight rank of overall factors

Factors Weight Rank Factors Weight Rank

F1 0.0842 6 F7 0.0694 6
F2 0.0421 10 F8 0.0347 11
F3 0.0211 12 F9 0.1215 3
F4 0.0954 4 F10 0.1828 1
F5 0.1733 2 F11 0.0857 5
F6 0.0525 8 F12 0.0373 9
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station, monitoring the population distribution, activity trajec-
tory and behavior of different wild animals in the region such 
as water, land, and air, protecting the healthy development of 
wild animal populations and The ground station can monitor 
the distribution, activity trajectory and behavior of different 
wildlife populations in the region, such as water, land, and 
air, to protect the healthy development and reproduction of 
wildlife populations and prevent the spread of epidemic dis-
eases carried by wild animals among people and domestic 
animals, causing large-scale economic and social losses. In 
terms of wildlife identification, we can establish an individual 
identification model with the basic characteristics of body 
posture, gait, color, and the fur pattern. It also performs intel-
ligent individual recognition for static pictures and dynamic 
pictures, and image recognition for different kinds of wild 
animals, with the real-time marking of individual recognition 
results and similarity of individual recognition.

Conclusions and suggestions

As an important biological resource, wild animals and plants 
occupy a pivotal position in the natural world. They play 
a very important role in maintaining ecological balance, 

improving the natural environment, promoting harmony 
between humans and nature, and maintaining biodiver-
sity. This paper reviewed the latest research progress in the 
field of wildlife conservation, outlines the existing meth-
ods, and the obstacles in their development, and proposes 
future research directions and trends for the characteristics 
of wildlife conservation, such as strengthening the applica-
tion of information technology, strengthening the training 
of complex talents, and promoting more standardized and 
reasonable laws and regulations. This study using the AHP 
method analyzed all these economic, social, technical and 
political criteria to provide practitioners and researchers. We 
hope our results and future research trends discussed earlier 
would be an inspiration for practitioners and researchers 
in this industry. It is hoped that the research in this paper 
can promote the benign use of wildlife resources, maintain 
ecological balance, improve the natural environment, and 
preserve biodiversity, and later promote the further develop-
ment of industry through the healthy exploitation of wildlife 
resources, and promote better harmony between human and 
nature.

Although we have provided a comprehensive and inte-
grated overview of the field of wildlife conservation, there 
were still some limitations that can be considered as our 

Fig. 3   Future trends of wildlife 
resource conservation
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suggestions for future research on wildlife conservation. 
First, there are many hybrid decision-making methods, such 
as gray correlation analysis (Tian et al. 2023), and fuzzy 
integration (Tian et al. 2018) for analyzing our criteria, 
which can be employed instead of our AHP. We can add 
more sub-criteria for the details of our main criteria for the 
classification of our research methodology and refinement 
of various wildlife conservation methods. Regarding the 
COVID-19 pandemic, there are many resiliency factors that 
can be added to our future work. The latest technologies 
regarding industrial informatics and high-tech can be used 
in our analyses for the integration of wildlife conservation. 
For example, neural network technology, big data support 
and data-driven. In addition, we can develop decision sup-
port systems to ease the decision-making process for select-
ing the weights of criteria based on the literature. Finally, 
although this paper is not an exhaustive study, we believe 
it will provide some new ideas for wildlife conservation 
research and it is a good reference for the future develop-
ment and application of wildlife conservation in sustainable 
ecosystem and society.
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