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Abstract. Understanding and addressing the study of peri-urban areas has attracted 

growing attention over the past decade. Numerous studies have focused on peri-urban 

changes, policies, drivers, and the effects of peri-urban development. However, less 

emphasis has been placed on reviewing the ecosystem services linked to peri-urbanization 

literature. Therefore, the systematic review synthesized a qualitative study to investigate 

the current discussion of the peri-urban area and identified a knowledge gap regarding the 

ecosystem services in the peri-urban area. The result revealed that four initial ecosystem 

services significantly changed, including provisioning, regulating, supporting, and cultural 

services. The primary findings of the study indicate that provisioning and supporting 

services remain robust, whereas regulatory and cultural services have diminished. Strategic 

policies for eradicating environmental problems and resource utilization issues in peri-

urban areas start with the mapping of ecosystem services in peri-urban. 
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1. Introduction 

The global urbanization process is progressing rapidly, and by 2030, more than sixty 

percent of the world's population is expected to live in urban areas, as reported by the United 

Nations (2015). Despite the increasing urbanization of the global population, our reliance on 

diverse natural ecosystems remains significant. In a symbiotic association, urban centers 

invariably rely on expansive rural regions to fulfill the diverse essential requirements of their 

inhabitants. Similar to the inclusion of humans within the realm of nature, it is also plausible to 

regard cities as integral components of a broader global ecosystem network. 

Within the 20th century, there has been a notable trend of population concentration in 

urban areas on a world view [1]. The phenomenon of urban growth and expansion fosters the 

integration of agricultural and non-agricultural activities within spatial boundaries, leading to a 

gradual transformation of rural land into more urban. This process poses a significant 

environmental challenge with diverse and far-reaching consequences [2], [3]. Peri-urban areas 

are characterized by the presence of conserved ecosystems, including forested hills, protected 

forests, primary agricultural lands, and significant wetlands. It is indisputable that peripheral 

ecosystems serve as vital providers of ecosystem services to urban residents [4], [5]. The peri-

urban area can be characterized as a multifaceted territorial space encompassing various 

economic, environmental, and social dimensions. 
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Nevertheless, the peri-urban ecosystem is currently facing a significant threat due to the 

expansion of urban areas, resulting in substantial alterations to its spatial characteristics [6], [7]. 

The threats encompassed in this study consist of various factors such as habitat loss, habitat 

fragmentation, issues related to natural resource management, and impacts on cultural systems 

[8]–[10]. Hence, land utilization alterations threaten the role of natural ecosystems in 

influencing various aspects of human existence. Peri-urban ecosystems may, in certain 

instances, terminate to make a meaningful contribution to public health [4], [11], livelihoods 

[12], [13], and social equity [14], [15]. 

In an effort to combat global environmental change, the importance of preserving 

ecosystem services has received considerable attention in recent years. Consequently, numerous 

frameworks for categorizing and evaluating ecosystem functions and services have been created 

(Millennium Ecosystem Assessment, 2005). Significant alterations to the provision of 

ecosystem services in peri-urban regions have resulted from the modification of land use, which 

has a profound effect on the natural and semi-natural environments of these regions [6], [17], 

[18].  

The alterations in spatial configuration within the peri-urban region have a dual effect on 

both the internal dynamics of energy and material flow within the ecosystem, as well as the 

provision of specific ecosystem services by the peri-urban area. The escalating concentration of 

population and economic activity in peri-urban regions, characterized by a lack of planning and 

difficulties in regulation, leads to environmental degradation and a decline in peri-urban 

ecosystem services. Hence, the examination of ecosystem services in peri-urban areas represents 

a noteworthy concern in the field of urban planning. 

The primary objective of this review article is to conduct an analysis of the ecosystem 

services offered by peri-urban ecosystems and to examine the significance of these services in 

relation to the overall well-being of local inhabitants. The objective of this review is to ascertain 

the services available in peri-urban areas and evaluate their capacity in a systematic manner. 

The initial focus of our discourse centers around peri-urban ecosystems and the alterations 

observed in their provision of ecosystem services. Next, we examine the capabilities of the 

ecosystem services presently present in peri-urban regions. This study seeks to propose 

recommendations and identify potential directions for future research concerning peri-urban 

ecosystem services, building on the insights gathered from the literature review. 

2. Method 

This review paper utilizes four categories of ecosystem services (ES) as the foundation 

for the study. These categories include supporting services, provisioning services, regulatory 

services, and cultural services (Millennium Ecosystem Assessment, 2005). To investigate peri-

urban ecosystem services, a selection of seven ecosystems was made, including street trees, 

parks, forests, agriculture, rivers, seas, and wetlands. The significance of these seven ecosystem 

services (ESs) in addressing the sustainable development challenges encountered by peri-urban 

areas and their vulnerability to the peri-urbanization process guided their selection.  

These challenges encompass various issues such as climate change, environmental 

pollution, biodiversity loss, and the health and well-being of the population. This selection is 

supported by previous studies conducted by [19]–[23]. Furthermore, our objective is to locate a 

number of extensive research investigations that examine the correlation between ecosystem 

services (ES) and peri-urbanization, employing findings from prior literature reviews conducted 

by [23]–[25] 



 

 

 

 

 

A descriptive review was undertaken to gather, organize, and examine numerical data 

from peer-reviewed scientific publications. This data was structured to represent the frequency 

of topics, authors, or methods identified in the existing literature [26]. Consequently, we 

comprehensively searched English-language publications in Scopus and Web of Science 

databases.  

Our search queries incorporated the seven chosen environmental stressors, utilizing 

appropriate synonyms for each term, along with the term 'peri-urban' and the overarching term 

for peri-urbanization. Employing the broad search term "peri-urbanization" aligns with our 

research objectives, which involve characterizing ecosystem service assessments in peri-urban 

areas. This approach prevents us from restricting our investigation to specific forms or 

manifestations of peri-urbanization. It is crucial to recognize that the conclusions drawn from 

this research are dependent on the particular attributes of the data collection methodology 

utilized. Although we strive for inclusivity in our search terms, it is important to acknowledge 

that alternative terms may have an impact on the selection of publications in our sample. In 

addition, our analysis is limited to scholarly articles published in English, sourced exclusively 

from the Scopus and Web of Science databases, as illustrated in Figure 1. 

Fig 2.1. Review of scientific paper selection process 

The search concluded in July 2023 and yielded a total of 528 scientific publications that 

underwent peer review. In the final count, publications that were duplicated due to the use of 

multiple search strings were excluded. Reviewing the titles and abstracts of peer-reviewed 

publications constituted the initial step. Studies were then chosen based on specific inclusion 

criteria. These criteria included: (1) the study needed to present data related to the ecosystem 

services of peri-urbanization, either through discussion or modeling, and (2) the study should 

provide new primary data, excluding review articles and papers that were conceptual or opinion-

based. In the subsequent phase, a more comprehensive examination of the remaining 

publications was conducted, wherein the complete texts were subjected to an identical set of 

inclusion criteria. The process of conducting a two-step screening yielded a total of 101 

publications that were deemed suitable for data extraction and subsequent analysis. 

In each analysis, we systematically identified and collected all indicators, which are 

variables or proxies utilized to define the ecosystem service, as reported in the results section of 

the publications. The present analysis was conducted using the ecosystem service cascade 

framework created by the United Nations Millennium Ecosystem Assessment in 2005. This 



 

 

 

 

 

framework is widely acknowledged as a prominent indicator framework for assessing 

ecosystem services. 

3. Results and Discussion 

3.1   Current peri-urban ecosystems 
 An ecosystem is a collection of species that interact with each other and their surrounding 

non-biological environment in order to support and maintain life, as stated by [19], [27]. An 

ecosystem is an assemblage of living and non-living organisms that engage in reciprocal 

interactions with one another and the environment in which they exist. Nonetheless, the 

demarcation between distinct ecosystems is often lacking in precise definition. According to 

Ravetz et al. (2013), the term "peri-urban" can be implied either as a singular ecosystem or as a 

collective of multiple distinct ecosystems, such as agricultural ecosystems, park ecosystems, and 

river ecosystems. These examples can be found in the context of peri-urban ecosystems. 
As a means of preserving clarity and coherence, the term "peri-urban ecosystem" has 

been used as an all-encompassing descriptor that encompasses all naturally occurring green and 

blue spaces. This has been done in order to ensure that all information presented is consistent. 

There were found to be seven unique natural ecosystems located around urban areas. The 

ecosystems that are found in urban environments are comprised of a diverse collection of 

components, some of which are as follows: street trees, lawns and parks, urban forests, 

cultivated lands, wetland areas, lakes and seas, and rivers. Despite the continuous transformation 

of peri-urban regions into developed land, predominantly influenced by human activities, it is 

critical to acknowledge that these seven ecosystems persist in providing a diverse array of 

valuable services. This is something that should be taken into consideration. The analysis of the 

systematic review are summarized in Table 1, which details the benefits that have been derived 

from the peri-urban ecosystem. 

Table 3.1. The advantages of peri-urban ecosystem services 

Peri-urban 

ecosystem 

service 

Main ecosystem 

function involved 

Benefits to people References 

Street 

trees 

Street trees are typically 

solitary plants that are 

enclosed by paved 

surfaces. 

Decrease the risk of 

negative mental health 

(Taylor et al., 2015; Burley, 2018) 

Reduce urban air 

pollution 

(Kessler et al., 2013; Koyota et al., 

2020) 

Better thermal comfort 

improvement 

(Yang et al., 2018; Wang et al., 

2018) 

Parks Green spaces that are 

managed and consist of 

a variety of vegetation, 

including grass, larger 

trees, and parks. 

Additionally, 

playgrounds and golf 

courses are categorized 

within this group. 

Social justice (Gomez et al., 2016; Baur et al., 

2010) 

Lead to the 

neighborhoods’ 

economic vitality 

(Park et al., 2019; Gu et al., 2020) 

Urban heat island 

mitigation 

(Barrett et al., 2014; Almeida et al., 

2018) 

Forest Urban forests are denser 

tree stands in less 

Maintaining the social 

and ecological 

viability 

(Moricca et al., 2018; Lawrence et 

al., 2012) 



 

 

 

 

 

managed areas 

compared to parks. 

Serving the needs of 

the broader natural 

environment 

(Gwedla et al., 2019; Johnson et al., 

2020) 

Cultivated 

land 

Gardens and cultivated 

land are utilized to 

cultivate a variety of 

foods. 

Economic (Li et al., 2017; Rondhi et al., 2018; 

Niu et al., 2011) 

Ecological (Li et al., 2017; Zhao et al., 2018) 

Food production (Li et al., 2017; Chen et al., 2018; 

Niu et al., 2011) 

Rivers Rivers/streams refers to 

flowing water 

Provide water and 

food 

(Addo-Bediako et al., 2020; Low et 

al., 2018; Larson et al., 2015) 

Transportation and 

trading  

(Angriani et al., 2018; Deffner & 

Haase, 2018; Andreopoulos & 

Damigos, 2017) 

Recreational purposes (Gilvear et al., 2013; Hsu et al., 

2020) 

Wetlands Wetlands comprise an 

assortment of 

marshlands and 

swamps. 

Education and 

recreation 

(Teng et al., 2012; Hassall et al., 

2014) 

Pollutants removal (Teng et al., 2012; Ghermandi et al., 

2010) 

Flood control and 

climate change 

mitigation 

(Ghermandi et al., 2010; Pinke et al., 

2017; McLaughlin & Cohen, 2013; 

Lin et al, 2018) 

Sea Lakes/sea includes the 

open water areas 

Learning and well-

being 

(Kelly, 2018; Helmreich et al., 2011; 

Sigwart et al., 2021) 

Fishery (Badescu et al., 2010) 

 

Based on the literature review findings, street trees, despite their small-scale nature, offer 

numerous advantages to residents, particularly as ecosystem services that contribute to a tranquil 

and pleasant environment for motorists traversing roadways [29], [30]. Additionally, they play 

a role in preventing the impacts of air pollution [31], [32] and enhancing environmental 

temperatures [33], [34]. The presence of green parks in peri-urban areas can be considered a 

manifestation of social justice, as it provides an inclusive space for people to engage in various 

activities without encountering obstacles [35], [36]. Additionally, these parks serve as venues 

for community economic endeavors [37], [38] and contribute to mitigating Urban Heat Island 

effects [38], [39]. Forest areas play a vital role in preserving the socio-ecological aspects of peri-

urban communities [40], [41], while also fulfilling the requirements of the broader natural 

environment [42]. 

Even though agriculture has been neglected, it still provides significant benefits to the 

economy, ecology, and food security of the population [43]–[47], which includes not only peri-

urban area residents but also city residents. Rivers provide fluid services. Aside from being a 

provider of water and food sources [48]–[50], rivers can also act as a medium of transportation 

[51]–[53] and recreation [54], [55]. Wetland is one of the ecosystem services that is frequently 

overlooked but has important and valuable values, such as serving as a field learning laboratory 

[56], [57] and neutralizing pollutant substances [10], [56], [58]–[60]. The sea continues to 

provide coastal residents with a source of income, particularly through fish catches [61]–[64]. 

However, ongoing and rapid peri-urbanization is beginning to reduce the benefits of ecosystem 

services. The more developed a peri-urban area is, the greater the threat to ecosystem services, 

particularly in terms of health, welfare, service delivery, and community resilience. 



 

 

 

 

 

3.2   The influence of peri-urbanization on ecosystems services changes 

The phenomenon of peri-urbanization or extended urbanization has been conceptualized 

differently in various international literatures. It has been referred to as a "widespread city", 

characterized by a dispersed urban form, as well as "torn apart urbanism", highlighting the 

fragmentation and spatial disintegration of urban areas [28], [65], [66]. Additionally, it has been 

recognized as a region that contributes to the future expansion of cities, leading to their 

increasing size. According to Vizzari (2011) and Yu et al. (2018), The proliferation of urban 

systems has typically led to the development of peri-urban landscapes that exhibit a mixture of 

natural, artificial, and semi-natural habitats (Heider et al., 2018). Furthermore, peri-urbanization 

also promotes the development and expansion of peri-urban areas. The expansion of peri-urban 

areas results in outward growth towards the rural hinterland, leading to significant land 

utilization and consumption alterations within these regions. Over time, the process of urban 

expansion will integrate the area into the urban fabric, consequently leading to alterations in the 

provision of ecosystem services. 

Ecosystem services refer to the diverse benefits that humans derive from ecosystems, 

including the provision of essential resources like food, water, and raw materials, the regulation 

of climate and prevention of floods, the provision of recreational opportunities and spiritual 

enrichment, and the facilitation of nutrient cycling and soil creation.   These ecosystem services 

have experienced modifications.   The notion of change in peri-urban ecosystem services refers 

to the modification or conversion of services that are impacted by the growth of urban areas.  

Moreover, changes to peri-urban ecosystems can have a variety of effects on these 

services. Initially, it is essential to recognize that urban expansion frequently results in the 

conversion of natural landscapes, such as farmland, forests, and wetlands, into built 

environments that include housing and infrastructure. The modification of land use has the 

potential to affect the availability of ecosystem services, particularly by reducing water 

infiltration and amplifying surface runoff as a result of reduced vegetation coverage. In addition, 

urbanization results in the fragmentation and destruction of natural habitats, which can lead to 

a decrease in local biodiversity. Diminishing biodiversity can detrimentally impact ecosystem 

functionality and diminish the provision of vital services, such as pollination, pest regulation, 

and nutrient circulation. Moreover, it should be noted that urban areas frequently have a greater 

propensity for pollution and waste production than the countryside. The discharge of water from 

urbanized regions has the potential to transport contaminants into adjacent ecosystems, thereby 

degrading water quality and posing a threat to the survival of aquatic organisms and the 

ecological functions of these ecosystems.  

Furthermore, urban areas have the potential to generate "heat islands," resulting in 

modified climate patterns within their immediate vicinity. These alterations have the potential 

to affect the accessibility of water resources, modify the growth patterns of vegetation, and exert 

an influence on the occurrence of extreme weather events, thereby impacting a wide range of 

ecosystem services. Finally, the process of urbanization has the potential to modify the manner 

in which individuals engage with peri-urban landscapes. One illustrative instance involves the 

transformation of natural landscapes into urban environments, which diminishes the availability 

of recreational activities and hampers the ability to establish spiritual connections with nature. 

The deduction is that widespread peri-urbanization will result in a decrease in the supply 

of ecosystem services in peri-urban areas. The reason for this phenomenon is attributed to the 

expansion of urban areas, which exerts considerable pressure on the peri-urban landscape, 

resulting in the reduction of certain ecosystem services provided by the peri-urban region [69], 

as illustrated in Table 2. 



 

 

 

 

 

 

Table 3.2. Current peri-urban ecosystem services 

ES Category Street tree Parks Forest Cultivated land River Wetland Sea 

Supporting services V V V V V V V 

Provisioning services V V V   V V 

Regulatory services  V    V  

Cultural services    V   V 

 

The index clearly indicates that peri-urban areas exhibit a significant lack in the provision 

of ecosystem services, specifically in terms of regulatory and cultural services. Despite the 

continued availability of supporting and provisioning services, it is imperative to address the 

two primary ecosystems: cultivated land and rivers. The interrelationship between the economy, 

society, land, and ecosystems in peri-urban areas presents a promising avenue for innovative 

research in applied science, specifically within geography, sociology and artificial environment 

[4]. This interplay has significant implications for ecosystem conditionand individuals' 

psycological well-being. It is concluded that peri-urban nature have the potential to exert a 

positive influence on the neighborhood areas [70]. 

The occurrence of fast urbanization and population expansion has led to complex 

difficulties in peri-urban areas.  These challenges necessitate a comprehensive and 

interdisciplinary approach to effectively tackle issues pertaining to sustainability, livability, 

productivity, infrastructure, climate change, energy consumption, water supply, wastewater 

disposal, and biodiversity [71]. In order to effectively navigate and respond to these 

transformations, urban planners, policymakers, and stakeholders must take into account the 

significance of ecosystem services when formulating decisions related to development. 

Effectively mitigating the adverse effects of urbanization on peri-urban ecosystems can be 

achieved through the implementation of green infrastructure, preservation of green spaces, and 

promotion of sustainable land use practices. These measures are crucial for maintaining these 

ecosystems' services to both human communities and the environment. 

4. Conclusion 

The study's findings suggest that the peri-urban process is characterized by substantial 

environmental degradation, ineffective planning regulations, and an inability to enhance the 

living conditions of impoverished populations. Nevertheless, the provision of these services in 

peri-urban areas is compromised due to the escalating expansion of urban areas, pollution, and 

the exploitation of resources. The findings of the review indicate that the gradual shift from peri-

urban regions has led to the proliferation of artificial landscapes and a significant decline in 

natural ecosystem services, particularly those provided by cultivated lands and rivers. This paper 

provides an analysis of the current trend and dynamics of peri-urban ecosystem services. 

Nevertheless, this analysis is partially devoid of bias, as it is driven by the researcher, whose 

interpretation is required. To maximize the efficacy of the strategy, additional methods should 

be employed to facilitate and strengthen the comprehension of experts. The overall perspective 

on peri-urban ecosystem services can be utilized to refocus environmental studies to produce a 

more resilient and sustainable peri-urban area. 
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