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Abstract: Reducing the demands placed on ecosystems can maximize the benefits they provide.
Therefore, this study examines public complaints about the environment to analyze the pressure
placed on the ecosystem spatially and temporally. Environment-related public complaints filed in the
city of Namyangju were examined. The city sources its water from the Han River and is poised to
implement a payment system for ecosystem services. Many complaints were filed regarding noise
and oscillation, dust scattering, wildlife, air quality management, and water quality management.
The complaints indicated that the public were inconvenienced by the regulation of services and
service-support: scattered dust affected the downtown area all year, while noise and oscillation,
as well as problems with air quality, were prevalent mainly during the summer. Measures should be
adopted to address the peculiarities of each issue. This study suggests that areas in which wild boars
are active should be separated from areas of human activity and that pollutants need to be prevented
from reaching the waterfront. Measures should be developed to address the negative factors and
maximize ecosystem benefits. Analyzing public complaints about the environment can lead to the
establishment of local plans to maximize ecosystem services.

Keywords: pressures on the ecosystem; public complaints about the environment; Namyangju;
reduction of ecosystem benefits

1. Introduction

Ecosystem services are benefits derived from ecosystems [1-6]. Ecosystem service assessment is
related to monetary values, which suggests that there could be base earning incomes in conservation
areas by sharing the profits of development. This approach could restrain the polarization and
alleviate the wasting paradigm of competition between conservation and development. In this context,
ecosystem services are used as a new concept of environmental planning. There have been many
attempts to use ecosystem services for decision-making in environmental policy [7-9].

Most existing research has focused on analyzing and improving the functions of ecosystem services
on the supplier side [10-13]. By assessing and mapping ecosystem services according to the whole and
subdivisions (provisioning, regulation, supporting, and cultural services), environmental planning and
spatial planning could increase the benefits of ecosystem services. However, consideration should be
given to reduce the risk factors when increasing the benefits of ecosystems. Environmental problems
should be addressed to optimize these benefits [14]. While the improvement of positive ecosystem
services is needed, a reduction of negative ecosystem services is also important. Before maximizing
ecosystem services, existing issues in the local ecosystem should be examined [15-18].
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This study focuses on public complaints concerning ecosystem services. Payment systems for
ecosystem services, which are policy measures designed to utilize them effectively, offer financial benefits
to residents who are facing difficulties due to ecosystem preservation efforts [19-24]. Ecosystem services
should reflect the characteristics of the local ecosystem as well as the nature of public complaints.
An examination of public complaints will help local governments understand the issues surrounding
ecosystem services. Although a few studies have considered environmental complaints, they did not
analyze the contents of complaints; they simply assessed motives based on the main complaints on survey
and contamination measurements [25-27]. However, this study examines local complaints in detail to
better understand the relationship between ecosystem benefits and public engagement at the local level.

Public complaints represent community distress and are frequently examined in the field of
marketing [28-31]. In marketing, complaints are used to suggest alternatives in a spatial context.
In online shopping or hotel management, text mining is used to analyze complaints [32-35]. The spatial
relationships between snow complaints and traffic crashes, as well as among sinkholes, dry-well
complaints, and groundwater pumping have been analyzed [36-39].

It is necessary to analyze ecosystem complaints in order to understand spatial transitions in
ecosystems [40-43]. This study investigates the negative factors of ecosystem benefits such as
construction and pollution using a content analysis of public complaints about ecosystem services in a
local area [11,44,45]. This study further examines the temporal and spatial characteristics of public
environmental complaints in an effort to involve the local economy and lessen the negative factors of
ecosystem benefits.

2. Literature Review

Ecosystem service assessment is the evaluation of benefits received from the natural environment.
Many studies have performed various supply assessments of ecosystem services, such as an assessment
of the supply of rice provisioning ecosystem services by yield data [46], the regulation of ecosystem
services by ecological modeling [47], and cultural ecosystem services (urban green spaces) by a
survey [48]. A time-series evaluation is meaningful for suggesting environmental policies to improve
ecosystem services values by comparing the past status to that of the present. Such an evaluation
is related to the development of ecosystem service mapping studies for environmental planning.
In studies on ecosystem services assessment, demand as a social aspect and supply as a natural aspect
are related [49,50] and compared [40,51].

The various ecosystem service mapping studies have led to the question of how to find a balance
between suburban areas that have sufficient ecosystem service supplies and urban areas where
numerous people need ecosystem services. Various ideas about spatial matching surpluses and the
deficiency of ecosystem services have been suggested. In these studies, the spatial structure of ecosystem
services demand has been analyzed based on population [40] and environmental modeling [52,53].
However, these approaches had the limitation that local ecological issues did not appear due to
particular future scenarios regarding ecosystem services, and the matrices between ecosystem service
indicators and land use. Therefore, the results of such research are detached from immediate, local
policy and decision-making. To overcome this gap, cultural ecosystem services related to behaviors
have been analyzed through interviews with local residents [28,54]. However, this approach is also
unable to cover all the dimensions of ecosystem services.

The present study focuses on environmental civil complaints to understand the local issues in
ecosystem service assessments. In many studies, complaints have been used to analyze the needs of
users [29,31,55,56]. Complaints can indicate risk factors in terms of suppliers and help policymakers
to determine the needs of users. This shows that analyzing environmental complaints is essential
for policy-making and environmental planning based on ecosystem services. This study presents the
demand for ecosystem services through an analysis of temporal and spatial patterns of environmental
complaints and suggests environmental policies based on local issues.
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3. Materials and Methods

3.1. Study Area

Namyangju, which is located near Seoul, is the water supply source for the Korean capital of
Seoul; 700,000 people live there. Urban development is restricted outside of certain areas in order to
protect the quality of the water. Instead of expanded development, the city imposes a water usage
charge on the citizens of Seoul, so that residential support projects can be implemented for those
who live in development restricted areas. However, the number of people moving into Namyangju
has been increasing by over 10,000 people per year, and residential development is growing rapidly.
The interplay of restriction and development has prompted the city to introduce a water usage charge
called the ecosystem services payment system. This is the context for this study (see Figure 1).
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Figure 1. Study area.

3.2. Method of Analysis

This study examines public environmental complaints to investigate the factors that contribute
to the reduction of ecosystem benefits. First, a content analysis of the environmental complaints
received by the Namyangju government was conducted. To establish a framework for content analysis,
this study used the existing categorization system in Namyangju for recording public environmental
complaints (Table 1). For content analysis, complaints were classified according to four main (e.g.,
air, water, pollutant) and 30 subcategories (Namyangju suggested administration). These were then
reclassified according to time (year and month) and place (administrative area). These steps were
completed using Microsoft Excel. Environmental complaints from 2012 to 2016 were analyzed, with a
total of 19,482 complaints received from 546 people. The number of complaints per person ranged from
1 to 1293. This study focuses on the temporal and spatial patterns of complaints, with the assumption
that a higher level of complaints indicates that more severe distress is being caused.

Second, a temporal analysis was conducted on the temporal characteristics of the categorized
public complaints. Third, a spatial analysis was conducted by ArcGIS 10.3. It examined the types of
public complaints that were filed and the prevalence of different types in various municipal areas of
Namyangju over the course of 12 months (see Figure 2). Finally, this study identified the specific time
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and location at which the majority of public complaints were made and studied the contents of those
complaints in an attempt to resolve the issues.

Table 1. Namyangju government’s categorization system for environmental complaints.

No. Categories Subcategories

Air pollution measurement, air quality improvement, companies emitting air
pollutants, dust scattering, early scrapping of old vehicles, in-depth inspection
of vehicle emissions, low-emission diesel vehicle, natural gas bus support
project, noise and oscillation, subsidy for gas emission reduction device
Companies dumping wastewater, special areas for water quality preservation,
2 Water waterfront zone, water quality improvement, water quality management, water
supply source protection zone

Toxic material management, total pollution load, total pollution load

1 Air

3 Pollutant

management system

Environmental grievance mediation with others, environmental improvement
4 Other Public Ttems charge, green growth, Green Start Network, natural environment protection,

private toilets available to the public, public toilets, soil management, licensing
of discharge facilities, resident support project, wildlife

Content Temporal Spatial

Policy

Alternatives

Analysis Analysis Analysis

Based on Frame of By Month and Year By Administrative District To Reduce the Risks of
Environmental Complaints Ecosystem Benefits
Received by Local Government

Figure 2. Process of analysis.

4. Results

4.1. Basic Statistical Analysis of the Public Environmental Complaints in Namyangju

The analysis revealed that the majority of public complaints were related to noise and oscillation.
These were followed in order by dust scattering, wildlife, air quality management, and water quality
management. There was a strong demand for an enhancement of the regulation of ecosystem
services in Namyangju. This study conducted an in-depth analysis of the top five categories of public
complaints (i.e., noise and oscillation, dust scattering, wildlife, air quality management, and water
quality management; Table 2).

Table 2. Basic statistics of public complaints in Namyangju (the darker the cell is, the more complaints).

Year 2012 2013 2014 2015 2016 Total
Noise and oscillation 1722+ 2197 2058 1909 [ 2470 | 10,356
Dust scattering 628 701 597 650 805 3381
Wildlife 311 253 358 318 735 1975
Air quality improvement 145 175 423 208 266 1217
Water quality management 205 311 192 151 163 1022
Public toilets 74 80 77 98 173 502
Companies dumping waste water 64 58 76 53 79 330
Companies emitting air pollutants 81 39 41 7 21 189
Environmental grievance mediation with others 1 10 32 22 66 131
Green growth 10 19 15 14 9 67

Air pollution measurement 14 9 20 11 5 59
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Table 2. Cont.

Year 2012 2013 2014 2015 2016 Total
Natural environment protection 5 - 10 36

Soil management 7 3 35

Natural gas bus support project 3 32
In-depth inspection of vehicle emissions 1 6 32
Total pollution load 1 1 16

Water supply source protection zone 2 2 15
Toxic material management 1 12
Environmental improvement charge 1 12
Private toilets available to the public 2 11
Water quality improvement 2 2 9
Low-emission diesel vehicle 2 1 7
Waterfront zone 1 1 7

Resident support project 1 7

Early scrapping of old vehicles 6
Licensing of discharge facilities 5
Total pollution load management system 4
Special areas for water quality preservation 3
Green Start Network 2

Subsidy for gas emission reduction device 2
Total 3296 3894 3937 3484 19,482

4.2. Analysis of Public Complaints by Monthly Distribution

This study performed a spatial analysis on the characteristics of complaints from 1 January 2016,
to 31 December 2016 (the year of the most recent data) for months in which the most public complaints
were filed. A time-series analysis revealed that there were numerous public complaints about noise
and oscillation, wildlife, air quality management, and water quality management during the summer
months of June, July, and August. Complaints about dust scattering, however, were filed inconsistently
throughout each year (Figure 3).
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Figure 3. Monthly changes in public complaints per year.
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4.3. Spatial Analysis

A spatial analysis was conducted on the complaints about noise and oscillation, air quality
management, and water quality management received in August 2016. This was the time period in
which the greatest number of complaints were filed. Similarly, a spatial analysis was performed on
complaints about wildlife made in July 2016 and complaints made about dust scattering in November of
2016 (these months had the highest level of complaints about the respective subcategory). The majority
of public complaints about noise and oscillation, dust scattering, and air quality management were
filed in Hwado-eup. Complaints about wildlife, however, were often reported in Byeolnae-myeon
and Wabu-eup. A large number of complaints about water quality management were filed in
Hopyeong-dong. After the spatial analysis was performed, Hwado-eup was specifically examined
for public complaints about noise and oscillation, dust scattering, and air quality management, while
Hopyeong-dong was examined for complaints about water quality management, and Sudong-myeon
was examined for complaints about wildlife (see Figure 4).

According to a detailed analysis of complaints in Hwado-eup, dust scattering affected various
construction sites in the downtown area. Public complaints about dust scattering included “At the
mountain reclamation site, large construction vehicles are traveling in and out without their wheels being
washed, leaving roads muddy. Please force them to assign people to wash the vehicle wheels and sprinkle
some water over the roads. There have been many complaints, but they fix the problem only temporarily”
and “At Nokchon-ri, the company is currently doing construction work. The vehicles are passing through
the front yard of my house, and the yard is filled with dirt from the wheels of the concrete mixer trucks,
and dust is scattering everywhere. I've asked the construction company to do something about it, but no
action has been taken. Please make them wash my front yard when they are spraying water”.

In addition, people in the central downtown area, who were already dealing with the issue of
dust scattering, filed many complaints about noise and oscillation, and air quality management. Public
complaints about noise and oscillation included “The apartment construction site in Nokchon-ri is
making noise oscillation too much. I've been on leave from work for depression and insomnia, but I'm
currently under a lot of stress due to the construction work. Please check the site and do something to
fundamentally solve this problem” and “The construction site in Maseokwoo-ri is too loud during
the early weekend mornings. Please check and find solutions to it.” Complaints about air quality
management included “It’s about the construction site of the apartment in Nokchon-ri, Hwado-eup.
Not just the noise, but also the vehicle exhaust from the site is making it difficult to do daily things.
Please check and act to resolve the issue,” and “The apartment, Nokchon-ri, Hwado-eup. Besides the
noise, the air is gray with dirt. I work in the field of construction myself, so I can understand it to a
certain level, but the dirt is excessive. Please, come and do something about it”. These complaints
suggest that a year-round measure should be implemented to control dust scattering in the entire
downtown area, but measures to manage noise and vehicle exhaust should be implemented in specific
areas such as construction sites and roads near residential areas, especially during the summer.

There were many complaints about water quality, specifically mentioning muddy water and a
foul smell in Hopyeong Creek. It was discovered that these complaints were made in places where
contaminants from construction sites had entered regions that members of the public visit very
frequently. Public complaints about water quality management included “Under the Fifth Bridge,
Hopyeong-dong, there is a drainage of water flowing into the creek. It smells foul, so it should be
checked in person and addressed,” and “In Homan Creek, Hopyeong-dong, muddy water is flowing
down all day long and it seems that it’s being discharged from the construction site behind the middle
and high school. Please come to check and address the matter.” Based on these complaints, it is clear
that pollutants must be investigated upstream of the Hopyeong Creek, and polluting substances must
be prevented from entering the creek.

Many of the public complaints about wildlife in Sudong-myeon were observed at the point of
contact between mountains and residential areas. Public complaints about wildlife included “In Jidun-ri,
Sudong-myeon, a wild boar appeared and caused damage,” and “In Oebang-ri, Sudong-myeon, a wild
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boar came down again and dug the crops up all over the place, so please hurry and capture it. We get
phone calls about it all the time, but it seems it’s never been handled”. To address these complaints,
the area where wild boars are active must be cordoned off from areas where locals reside.

Byeolnae-myeon Byeolnae-myeon

Joan-myeon
o

0 25 5 : 0 25 5 E :
) Kilometers - = Kilometers -
Noise and oscillation (Aug) Dust scattering (Nov)
Sudong-myeon

Byeolnae-myeon

Ohnam-eup

UP  Hopye

<

Donong-dong  YOndi
Jigeum-dong

Joan-myeon

N

IR T E : 0 25 5 Ei :
Wild animals and plants (Jul) Air Quality management (Aug]

Byeolnae-myeon

Byeolnae-dong
Toegy y Pyeongnd€-dong Hwado-eup

Donong-dong  Yangj
Jigeum-dong

N

A

0 25 5
) Kilometers

Water Quality management [Aug)

Figure 4. Complaints by municipal areas in the month where the most complaints were received.
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5. Discussion

A general analysis of the environmental complaints filed in Namyangju revealed that there were
many complaints about the regulation of services regarding noise and oscillation, dust scattering,
air quality management, and water quality management. There were also complaints about supporting
services for wildlife. Namyangju should urgently introduce plans to improve the regulation of services.

The detailed temporal and spatial analysis of public complaints indicated that most complaints
were filed in the summer, but public complaints about dust scattering were reported throughout the
year. When mapped, complaints about dust scattering were distributed across the downtown area,
while complaints about noise and oscillation and air quality management were concentrated in specific
areas. There were many complaints about water quality management in widely-used areas where
pollutants had entered the stream. Complaints about wildlife appeared sporadically in areas where
mountains abut residential areas. Based on the data, a year-round measure should be implemented
in the downtown area to resolve the issue of dust scattering. A measure that addresses noise and
oscillation and air quality management should be implemented during the summer in specific affected
areas. To resolve water quality management issues, measures should be taken to prevent pollutants
from entering the water. To address issues regarding wildlife, policies to separate wild boar habitats
from human residential areas are necessary.

An examination of the contents of the public complaints further revealed that people complained
about dust scattering, noise and oscillation, air quality management, and water quality management
near apartment building construction sites. Apartment building construction companies should,
therefore, be encouraged by local governments to actively provide funds through a payment system
for ecosystem services [19-24] in order to reduce the risks to ecosystem benefits.

Most environmental complaints originated from the meeting points of hazards to ecosystem
services and residential areas. This shows that spatial planning approaches are needed to reduce the
inconvenience caused by construction, pollution, and wild animals [57-59]. Construction management
for noise and dust reduction and differentiation of roads used by construction and resident vehicles
are also recommended. Further, pollution management in residential areas and creating separate
spaces for wild animals and residents are required. This study suggests that finding local issue-based
planning policies will aid the promotion of ecosystem services [54].

6. Conclusions

This study conducted an analysis of public environmental complaints to investigate the factors
that prevent ecosystem services from reaching people. Public complaints about ecosystem services can
provide important information for environmental planning. This study conducted content, temporal,
and spatial analyses of environmental complaints using a geographical information system to examine
environmental policy alternatives and decrease the hazards of ecosystem services [16,28,29,31,60-65]
based on local issues [54]. The analysis of public complaints can help reduce various negative
environmental factors, which can enable citizens to resolve their problems related to ecosystem services.
We, therefore, suggest that public complaints regarding ecosystem services be analyzed to develop
solutions and establish plans for maximizing local ecosystem services.
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