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Summary

This study aimed to derive important policy issues to be considered when implementing greening policies in an urban
environment, by performing text network analysis on urban-environment-related papers published in international
journals over the past two years (2020-1). As a result, five important topics were derived: considerations of
sustainability; interventions to safeguard the health of community residents; management systems by network; greening
effects on water in an urban environment; and prevention of soil and air pollution in the city. The findings suggest that
in order to pursue effective greening policies in the future, it is necessary to carefully consider these five topics in policy
terms.

Keywords: urban environment, greening, text network analysis.

1 Introduction

Today, many national and international organizations are recognizing cities as agents for solving global problems. Many
researchers and international organizations (Aronson et al., 2017; Ouko et al., 2018; BMB, 2016; Kim et al., 2013) point
out that among the problems facing the world today are the sacrificing of environmental and social values, and economic
imbalances caused by rapid economic development. These problems, as many researchers (Korea Forest Service, 2019;
Kang, 2014; Korea Forest Service, 2020; Abukari and Mwalyosi, 2020) have pointed out, are bound up with climate
change. They include environmental problems such as the destruction of ecosystems, depletion of natural resources,
extinction of species, the deterioration of environmental quality, and social and economic problems, such as disease and
poverty, that relate to basic human survival. The major policies that the international community is trying to implement
to solve these problems are extremely diverse. Some countries promote the establishment of a green financial system
and the fostering of green companies and industries in order to create a transformative green economic ecosystem. The
policies focus also on strengthening human competency.

At the same time, some countries and cities are expanding their green perspectives so as to build a foundation for
greening in daily life, create an example to lead local greening efforts, and reinforce environmental education. Many of
these efforts are being undertaken worldwide, and they take the form of various common policies such as carbon
reduction and absorption, water resource management, ecosystem protection, waste management, prevention
of/recovery from natural disasters, poverty eradication, and education and gender equality (Magura et al., 2010; Roy et
al., 2012; Wolch et al., 2014). In particular, as a sense of crisis deepens owing to climate change increases, carbon
reduction and the reduction of fossil energy use are being emphasized as the top priorities of greening policies.
‘Greening’ here refers to a policy that comprehensively takes account of environmental, social and economic
sustainability, with a focus on carbon dioxide emission control and fossil fuel consumption reduction.
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Major countries and international organizations around the world are aware of the need to green the urban environment
in a holistic way as a solution to current problems; they combine this with reflection on the industrialized urbanization
that has prevailed to date and actively discuss greening measures aimed at improving of the urban environment in the
future. In particular, in recent years interest has grown in realizing carbon reduction via, for instance, carbon-neutral and
zero-carbon cities, and efforts in these directions are increasing. ‘Greening’ is currently seen as a term representing a
new paradigm in urban development, but the actual concept of greening is weak (Korea Forest Service, 2019). Greening,
as many researchers define it, focuses on carbon reduction, and numerous related studies are being conducted without
presenting a specific concept of a green city (Aronson et al., 2017).

At present, from a global perspective, cities are recognized as agents for solving global problems. When cities are
targeted as a means for improving the urban environment and solving global problems, the question of how to green the
city is hugely important. However, since the conceptual definitions of greening are different, it is better to examine what
the common characteristics are of the greening measures currently being undertaken than to establish policy deductively
on the basis of a definition of the concept.

From this perspective, and given the importance greening has attained as a global issue, this study reviews recent
research and recent publications relating to greening and the urban environment, and examines how these studies view
policy considerations that are important for promoting greening in cities. This approach has the advantage not only of
suggesting directions for countries that are pursuing greening measures in cities, but also of providing researchers with
information on areas that should be focused on more in future research. The study aims to derive important policy issues
relating to greening in the urban environment by analysing recently-published research papers on these topics. To do
this, we employ the text network analysis method, which has been widely used in the field of social sciences.

2 Theoretical Discussion

Recently, various studies (Bae et al., 2012; BMNT, 2019; Choi et al., 2017; Kang, 2014) have been conducted in relation
to green cities, but these researches have been insufficient. These studies have put forward the concept of a green city
and have emphasized the reduction of carbon dioxide emissions and, especially, reduction of carbon dioxide, all on the
basis of international legal norms. However, they have failed to put forward a concrete concept of a green city, and as a
result these researches have been too abstract.

Other green city-related research (Kim et al., 2013) has focused mainly on planning characteristics and planning
elements through case analysis of cities in various countries. Some scholars (Lawrence, 2018; Navarro and Pereira,
2015) take the view that a city that leads green growth and creates green jobs while minimizing environmental pollution
and greenhouse gases by re-organizing the city as a low-carbon type is an important concept in greening. Others (Sekot,
2017; Toscani and Sekot, 2015) define a green city as one that primarily reduces dependence on fossil energy and,
secondarily, uses a minimum of fossil energy, offsetting carbon through the use of natural elements and renewable
energy. Some scholars (Korea Forest Service, 2019; Kim et al., 2013) also define a green city one that reduces carbon
via carbon mitigation and absorbs generated carbon as much as possible in order to respond to global climate change
caused by greenhouse gas emissions.

Other scholars (Abukari and Mwalyosi, 2020; Aronson et al., 2017) again define a green city as one where environment
and economy coexist, promoting economic growth through job creation and new growth-engine creation while
responding to environmental conservation and climate change by re-organizing all urban structures into a low-carbon
system. Still others affirm that a carbon-neutral city that meets the carbon-neutral principle, and solves both climate
change and energy problems at the same time, will reduce carbon emissions as much as possible and absorb generated
carbon so as to ultimately zero the carbon concentration in the atmosphere.

On the other hand, many international and non-governmental organizations recognize the problems facing our society
as encompassing the environment, society and economy (Threlfall et al al., 2017; Stee;e et al,. 2020; Porter et al., 2020;
Phillips et al., 2020) . The problem, as they see it, is caused by an increase in environmental loads due to population
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growth, and a change to a lifestyle centred on consumption of natural resources and energy. International organizations
emphasize the need for the world to recognize this problem and to deal with it. As regards social and economic issues,
matters relating to basic human livelihood security, such as basic education on hygiene, are mainly focused on
underdeveloped countries that are marginalized in terms of economic development. NGOs are focusing on
environmental aspects such as carbon reduction and changes in fossil energy consumption behaviours to respond to
climate change, conservation of biodiversity such as in forests and oceans, and sustainability in terms of food safety and
production technology. This reflects the character of international organizations that have traditionally tried to preserve
the environment against development.

As is clear from the general interests of researchers and international organizations in greening, it is undeniable that
greening is becoming the most important policy tool in terms of continuously improving the urban environment (Perkins,
2015; Ordonez and Duinker, 2013). In this context, the most important thing individual countries or cities can do is to
find out what for them should be the most important policy considerations relating to greening; after identifying these
policy considerations, they can then promote greening under long-term planning. What, then, should be the policy
considerations as regards greening the urban environment? In order to answer this question, this study will perform text
network analysis.

3 Survey Design

This study focuses on papers published in international journals over the past two years as the target of analysis. The
analysis period runs from 1 January 2020 to 31 December 2021. We perform text network analysis on these papers by
extracting those papers dealing with themes of ‘urban environment’ and ‘greening’ simultaneously.

Papers on the urban environment or greening are published every year in numerous academic journals. However, there
are practical limitations in analysing all these papers. Therefore, in this study, 145 social science journals managed by
Springer, an internationally-renowned publishing house, are analysed. The Netminer 4.4 software program is used as
the analysis software. In the process of utilizing text network analysis, as a first step word-cloud analysis, connection
centrality analysis and topic modelling analysis are performed on the extracted papers by entering ‘urban environment’
and ‘greening’ as simultaneous keywords (Scott, 2012). Following this analysis process, it is possible to uncover
important policy issues relating to greening aimed at the improvement of the recent urban environment (Hansen and
Smith, 2010).

4 Analysis Result

4.1 Word-cloud analysis

Figure 1 shows the results of word-cloud analysis of 11,202 words relating most closely to the urban environment and
greening included in 1,003 papers published during the two-year analysis period. The Netminer 4.4 program employed
in this study is the program most frequently used for text network analysis. When conducting word-cloud analysis with
this program, 500 words are included as a maximum. Figure 1 presents the results of word-cloud analysis showing these
500 words in order of frequency of word occurrence.
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Figure I Word-cloud analysis result

The word-cloud analysis results shown in Figure 1 provide basic statistics in terms of the network's size and scale. This
analysis result provides basic information regarding the words included in papers dealing with the urban environment
and greening. However, since this does not provide sufficient information about the relationship between words, it is
necessary to examine the frequency of occurrence of words. Table 1 shows this. As one word, city occurs 867 times,
thus having the highest frequency of occurrence. The word that appeared the next most frequently was area (619
occurrences). Next comes development (485 occurrences).

Table 1 Frequency of appearance of words

1 2 3 4 5 6
of Speech(F Frequency Word length| Name Type uthor Keywol Distance
1 city nmon Noun" 867.0 4.0 - "False" 1.0
2 area nmon Noun" 619.0 4.0 - "False" 1.0
3 development hmon Noun" 485.0 11.0 e "False" 1.0
4 health nmon Noun" 451.0 6.0 - "False" 1.0
5 environment nmon Noun" 452.0 11.0 - "False” 1.0
6 model nmon Noun" 393.0 5.0 - "False" 1.0
7 system  nmon Noun" 389.0 6.0 - "False" 1.0
8 effect nmon Noun" 377.0 6.0 - "False" 1.0
9 level nmon Noun" 343.0 5.0 - "False" 1.0
10 change pmon Noun" 327.0 6.0 e "False" 1.0
11 impact nmon Noun" 320.0 6.0 o "False" 1.0
12 approach nmon Noun" 296.0 8.0 - "False” 1.0
13 population nmon Noun" 291.0 10.0 - "False" 1.0
14 community pmon Noun" 289.0 9.0 - "False" 1.0
15 policy nmon Noun" 250.0 6.0 - "False" 1.0
16 pollution nmon Noun" 2470 9.0 e "False" 1.0
17 time nmon Noun" 243.0 4.0 - "False" 1.0
18 soll nmon Noun" 241.0 4.0 - "False" 1.0
19 managementpmon Noun" 236.0 10.0 - "False” 1.0
20 technology nmon Noun" 233.0 10.0 - "False" 1.0
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4.2 Topic modelling analysis

Topic modelling analysis is a method of classifying the subject categories of topics that can best express a set of language
texts. A topic is called an ‘issue category’ because it is a concept that is composed of a plurality of words and represents
that concept, and because it divides the entire set of language texts into a specific number of issue categories. Topic
modelling analysis estimates all the topics from a document set on the basis of the words appearing in each document,
and automatically extracts topics corresponding to individual documents and words constituting each topic on the basis
of probability distribution.

Using this method, it is possible to identify, in the academic papers that deal with ‘urban environment’ and ‘greening’
as their core, important issues understanding of which is necessary for promoting greening in the urban environment.
As described above, the results of this study can help individual countries or cities to select policy measures to be
considered when promoting greening as a policy. Against this background, this study conducted topic analysis and found
the following five main topics, shown in Figure 2.

specie

ustainabiiity V10PNt

Figure 2 Five main topics

Each topic will be explained in turn. Topic 1 (Figure 3) consists of seven words: sustainability, policy, framework, city,
country, system and development. Of these words, the word cify has the highest connection score (0.079). Next is
development with a connection score of 0.061. Considering the characteristics of Topic 1, the references to urban
environment suggest that greening policies should be implemented in terms of sustainability. Therefore, Topic 1 can be
named ‘Considerations of sustainability’.
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Figure 3 Topic 1: considerations of sustainability

Figure 4 shows Topic 2, which is made up of seven words: community, health, person, participant, intervention,
population and effect. The word that can represent Topic 2 is community with a connection score of 0.043, which it can
be seen is relatively higher than that of other words. Next is population, with a connection score is 0.041. When looking
at the words constituting Topic 2 and the influence of each word on Topic 2, we see that greening in an urban
environment should play a role as an intervention that can help the health of community residents.
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Figure 4 Topic 2: greening effects on water in urban environment
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Figure 5 shows the words making up Topic 3 and the degree to which each word relates to its overall topic. Topic 3
consists of seven words: network, city, landscape, system, space, management and model. Among these words, city, at
0.051, indicated the highest degree of connection. It can be seen that this word cify is duplicated in other topics.
Considering the words constituting Topic 3 and the degree of connection of each word to Topic 3, the suggestion is that
in greening policy for an urban environment, management via a network in the city is important. When it comes to
greening in an urban environment, since many stakeholders are involved, networking among these stakeholders is
important for success.

netfork

o
o
w

management

0.0\;:9

Space systam

Figure 5 Topic 3: network management system

Figure 6 shows the components of Topic 4. Topic 4 consists of the words change, impact, effect, model, water,
temperature and building. Of these words, it can be seen that water has the highest score (0.0073), and change and effect
show the next-highest connection centrality score. Considering the characteristics of the words making up Topic 4, the
topic can be called the effect of greening in the urban environment. In particular, it suggests that water problems can be
greatly ameliorated through greening in urban environments.

water

m
)
=1
=1

effect

Figure 6 Topic 4: greening effect on water in urban environment
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Figure 7 shows the main words composing Topic 5. Topic 5 consists of pollution, specie, concentration, air, tree, soil
and plant. Of these, pollution, at 0.081, had the highest degree of connection with Topic 5. Next came soil, air, etc.
Considering the characteristics and connections of the words constituting Topic 5, we can say that greening policy in an
urban environment has a great contribution to make in preventing air or soil pollution in the city. Therefore, Topic 5 can
be named ‘Prevention of pollution of soil and air in the city’.

. concentration

Figure 7 Topic 5: prevention of soil and air pollution in the city

4.3  Connection centrality analysis

As we have seen, the subject of greening policy in the urban environment was divided into five core subject categories.
In the following, we examine the relationship between keywords in implementing greening policy in an urban
environment. Here, analysis of the relationship between words can help us to select priorities in establishing and
executing urban environment policies. To determine this, concentric circle analysis was performed, and the results are
shown in Figure 8.
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Figure 8 Concentric circle analysis result
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It can be said that the nearer a word is to the centre of the concentric circle, the more important is the role it plays in the
language network. From the above concentric circle analysis results, it can be seen that words such as city, health and
development are located at the centre of the concentric circles.

Table 2 shows the connection centrality scores of the words included in the concentric circle analysis presented above.
Here, in-degree centrality means the number of links with which one node connects to another node. High in-degree
centrality means that many other words are inwardly connected to a specific word. This means that certain words are
‘popular’ with others, so to say. On the other hand, out-degree centrality means that certain words move outward towards
other words. This high out-degree centrality means that certain words expand the scope of their activities to the outside.

Table 2 Connection centrality of words

1 2

In-Degree Centrality Out-Degree Centrality
1 city 0.101854 0.101854
2 health 0.096964 0.096964
3 development 0.095384 0.095384
4 impact 0.095257 0.095257
5 effect 0.092514 0.092514
6 change 0.090563 0.090563
7 pollution 0.084923 0.084923
8 population 0.083866 0.083866
9 policy 0.083054 0.083054
10 system 0.080185 0.080185
11 model 0.080119 0.080119
12 air 0.077879 0.077879
13 management 0.074014 0.074014
14 community 0.073293 0.073293
15 person 0.068174 0.068174
16 country 0.067034 0.067034
17 space 0.064674 0.064674
18 framework 0.057838 0.057838
19 sustainability 0.055321 0.055321
20 concentration 0.054260 0.054260

We will try to derive a reduced network using the PFnet function by employing the connection centrality analysis result
analysed above. The PFnet function simplifies a complex network and shows only the outlines, and it is meaningful to
show the relationship between the precedence and succession of each word. Figure 9 shows the reduced network by
PFnet analysis.

1787



Forest Chemicals Revew

www.forestchemicalsreview.com

ISSN: 1520-0191

March-April 2022 Page No. 1779 — 1791

Article History: Received: 08 February 2022, Revised: 10 March 2022, Accepted: 02 April 2022, Publication: 30 April
2022

L
tree
[ ]
plant
[ ]
specie
[ ]
frameviark ®
landscape
e o :
palicy., sustainabiity
® / o e
| ® space building
management:- P . mpdel
L ] development
- system .
® city,
netwark
temperature
charige
®
impact ®
°_ eﬁed.'.,f.
person ...h:ﬁ‘ selugon concentration gy
el sal
® | \ ) S
intervention @ L e
conmunty @ ar

o population
participant |

[ ]
cauntry

Figure 9 PFnet analysis result

Figure 10 shows the results of clustering achieved by dividing the reduced network by PFnet analysis into several sub-
networks. It can be seen that the urban environment and greening language network made up of keywords are
reconstructed into five reduced sub-networks. Figure 10 suggests that, when implementing greening policy in an urban
environment, keywords divided into clusters can be divided into a single packaged policy, It is estimated that subdivided
organizations can be formed to intensively manage these subdivided policies, and if central or local government allocates
appropriate budgets to them, the chances of success for greening policies in urban environments are greater.
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Figure 10 Segmented network divided by clustering
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5 Conclusion

Today, as regards both developed and underdeveloped countries, issues relating to the implementation of green
technology, green industry and green economic systems are increasing in importance. The scope of environmental policy
is expanding, to include matters relating to green living, green land, low-carbon transportation systems, taxation,
finance, manpower training, education, and international co-operation relating to green growth. Many countries have
been implementing policies for the environment and for the greening of cities, viewing cities as spatial targets. For the
success of greening policy in the urban environment, it is important above all to understand the major issues surrounding
such policy, and it is important for individual countries or cities to establish and implement their own environmental
policies in consideration of these issues. In recognition of this problem, this study attempted to derive the important
issues relating to greening policy in cities from papers published in international journals over two periods in 2020 and
2021.

As a result, five major policy issue topics were derived. These topics were: sustainability considerations, health
interventions for community residents, network management systems, greening effects on water in urban environments,
and prevention of soil and air pollution in cities. Our findings indicate that, in order to pursue greening policy in an
urban environment, it is necessary to carefully consider the five topics derived above in policy terms. Of course, this
study acknowledges certain limitations in research performance: for example, the analysis period was limited to the last
two years (2020-1), and only 145 international journals managed by the Springer publishing house were dealt with. If
our study is supplemented by the work of future researchers, these studies taken together will be able to contribute
further to the successful future implementation of greening policies in urban environments.
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Research Foundation of Korea (NRF-2019S1A5C2A03082775).
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