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Greetings

Despite continuous efforts made by Incheon Metropolitan City to resolve
climate and environment problems, emissions sources including, airports, ports,
power plants, industrial complexes, and landfills in the capital area, are all
still concentrated in Incheon, inconveniencing many residents. In order to meet
expectations for a more pleasant environment for residents, the city needs to
be able to put forward more concrete measures to realize ‘a safe green city
for its residents’ and encourage its residents to expand their participation and
cooperation further. Meanwhile, Songdo in Incheon has induced various
international organizations and global research institutions such as Green
Climate Fund (GCF), Global Green Growth Institute (GGGI), United Nations
Office for Sustainable Development (UNOSD) and United Nations Office for
Disaster Risk Reduction (UNDRR) in the climate and environment sectors, and
is expected to open a Climate Technology Centre & Network (CTCN) Liaison
Office soon. The city should resolve climate and environmental problems based
on its regional characteristics as differentiated from other cities and its potential
as an international city while growing into a leading city both nominally and
virtually in the climate and environment sectors by expanding cooperation with

international organizations and global institutions.

In order to respond the environmental needs of our citizens and beyond, the
Incheon Climate and Environment Research Center ICERC) was launched in
May 2017 to lead the policy of the climate environment sector and to play
a central role in cooperation with various partners at home and abroad as
Think—Tank and Act—Tank for the global green city. Since its launch, ICERC
has researched policies with aims to reduce emissions of greenhouse gases, adapt
to climate change, relieve air pollution and fine dust, and pursue international
cooperation in Incheon. It provides policy support to Incheon Metropolitan
City regarding the establishment and implementation of related policies and
performance evaluation and plans to further reinforce and expand in the future.
Also, the center operates the Tncheon Climate and Environment Forum™ and

‘Incheon Green Climate Academy’ every quarter and leads the ‘Regional



Climate Change Council,” an association of related research institutes and
researchers from local governments throughout the country. Organizing events
on the sidelines of the International Conference on Climate Finance and
Industry and the Conference of the Parties (COP) to the United Nations
Framework Convention on Climate Change (UNFCCC) every year is expanding
private—public—industry—university governance and international cooperation

networks at home and abroad.

It is committed to taking a leading role as a policy research institution in the
climate and environment sector and will make further efforts to contribute to
enabling Incheon to grow into a central city in the climate and environment

sectors. Thank you.

Incheon Climate & Environment Research Center
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1. Background and Purpose of the Study

O Local governments are participating in the Emission Trading Scheme as they
are designated as companies subject to the allocation of waste to public
environmental facilities located in the region. Incheon Metropolitan City has
34 public environmental facilities, including incineration plants, sewage and
wastewater treatment plants, and all of the businesses participating, but due
to the nature of the emission trading system, but annual greenhouse gas emissions

allowances are restricted as a result of the Emissions Trading Scheme.

O Since, from a long—term perspective, there are limitations to greenhouse
gas reduction activities within an organization boundary, it is necessary
to come up with alternatives that can be institutionally recognized as

additional efforts to decrease emissions.

O Local governments, including the Incheon, have not been able to actively
utilize offset programs in their managers and related departments due to the
complexity of the offset system procedures and the expertise of the contents.
Thus, this study is focused on preparing a manual to revitalize offset programs
by reviewing greenhouse gas reduction projects that can be utilized by local

governments, especially in Incheon.

2. Emissions Trading Scheme and Offset Program for
Greenhouse Gas Reduction

1) The current status of the Emissions Trading Scheme

O The domestic Emissions Trading Scheme was implemented in 2015. As of
2019, the second planning period (2018-2020) of the scheme is being applied
to establishments whose total emissions volume was 125,000 ton CO,eq/year
or more, or 25,000 ton COzeq/year or more on average for the past three

years.
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O During the first planning period, supply to demand for emissions trading was
significantly insufficient, resulting in a passive response by companies
participating in the Emissions Trading Scheme due to uncertainties in the

emissions trading market.

O As governmental intervention has heavily influenced a speedy rise in prices
and downward trends, the emissions trading market has failed to properly
fulfill its functions. An offset program was introduced to secure flexibility
in emissions trading, but there are limitations in pursuing it due to a lack
of economic feasibility for investment in time, money, and procedural
complexity.

O Emphasizing carry—forward in the following year more than the profits to
be made through trading, participants in the Emissions Trading Scheme and
related officials who still perceive it as merely another environmental regulation
instead of market participation have taken a passive attitude toward the

Emissions Trading Scheme.

2) The current status of the offset program

O An Emissions Trading Scheme offset program operates based on the MAct
on the Allocation and Trading of Greenhouse—Gas Emissions Permits; and
enforcement ordinances of related laws. The "Guidelines for the Feasibility
Evaluation on an Offset Program and Certification on Emission Reduction,

have been applied to its detailed operation.

O Regarding the offset program, the "Framework Act on Low Carbon, Green
Growthy was introduced in January 2010, and the "Act on the Allocation
and Trading of Greenhouse Gas Emissions); was established in May 2012.
Grounds to push for the offset program were prepared by introducing of

the enforcement ordinance of the act in November.

- Sept. 2014 Established "Guidelines for Feasibility Evaluation on an Offset

Program and Certification on Emission Reduction;.
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- Jan. 2015 Implemented the Emissions Trading Scheme and the offset program
In earnest.

- Jun. 2016 Amended the ordinance of the "Act on the Allocation and Trading
of Greenhouse Gas Emissions; and the "Guidelines for Feasibility Evaluation
on an Offset Program and Certification on Emission Reduction; (changed
to a supervisory system led by the related departmental system from the Ministry
of Environment).

O Since 2017, the government has made consistent efforts to facilitate the Emissions
Trading Scheme and the offset program through the amendment to related
guidelines concerning establishing micro—scale new types of businesses,
expanding the scope of the project, relaxing monitoring cycles and preparing

recognized standards of overseas projects.

3. Methodologies of Offset Programs and Applications

1) Types of offset programs and current status of approval

O Offset programs are classified into single, group, and program reduction projects
according to registration method, and for single reduction projects, general,
small, and very small reduction projects can be classified according to the

scale of reduction.

O The offset program’s procedures go through the establishment of a business
plan, application for a project, feasibility evaluation and verification. If the
general reduction exceeds 60,000 tCO,eq/year, an evaluation on economical

additionality should be conducted during the feasibility assessment phase.

O Regarding offset programs approved on the Offset Registry System until now,
a total of 391 programs are disclosed as domestic ones. By type, 94 CDM

programs and 297 domestic offset programs have been approved.
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2) Methodologies of offset program and applications

O Methodologies of domestic offset programs can be confirmed in the Offset
Registry System of the Emissions Trading Scheme. Of a total of 254 offset
programs methodologies approved until now, 43 pertain to approval of domestic

offset programs, and 211 CDM apply to domestic offset programs that were
added in 2016.

O As an application example in the transportation sector, Gangwon Bioenergy,
financed by Gangwon—do Province, reformed the biogas generated as organic
waste biomass in December 2015 into Bio—CNG and registered as a business
to supply fuel to vehicles. As it can supply Bio—CNG to 100 vehicles every
day, it is expected to reduce by a total of 5,230 tons (523 tons per annum)
greenhouse gases over ten years, generating about 70 million won in emissions

trading profits.

O As an application example in the agriculture sector, Korea Western Power
Co., Ltd. and Chungcheongnam—do Province pushed for a greenhouse gas
reduction project in July 2017, gaining approval to transform wood pellets
into fuel through low—carbon agricultural technology for farms in Nonsan.
As it replaces fossil fuel (oil) used in generating heat in agricultural areas
to introduce wood pellet—fueled heaters, it is expected to reduce by a total
of 1,785 tons its greenhouse gases for the 7—year business period (i.e., 255

tons per annum).

O As an application example in the forestry sector, Korea Rural Community
Corporation (KRCC) gained approval on its windbreak forest project conducted
in Saemangeum, Korea’s most significant land reclamation area, as a new
afforestation business in April 2018. Eight types of 161,549 trees, including
big—cone pines and metasequoias, were planted in 17 ha of land, and it is
expected to absorb a total of 3,750 tons of greenhouse gases over 30 years

(i.e., 125 tons per annum).

*¢ 6 Research Briefs : 2019 Incheon Climate & Environment Research Center



4. The Current Status of Greenhouse Gas Emissions and
Applicability of an Offset Program in Incheon

1) The current status of emissions and reduction of greenhouse
gases in Incheon Metropolitan City

O The current emissions of greenhouse gases in Incheon Metropolitan City as
of 2016 was recorded as 70,595 kton CO,eq gas emissions, up 62.1% from
43,557 kton CO,eq in 2005 (per capita greenhouse gas unit emissions was
23.51 ton COqeq in 2016).

O Incheon Metropolitan City established an ordinance to respond to climate
change in 2010 and has continuously sought to reduce greenhouse gases and
enhance adaptation for effective management. Since the introduction of the
GCF Secretariat, the city has played a leading role in responding to climate
change, being selected as a great city for reducing its greenhouse gas in the

domestic public sector.
O The National Greenhouse Gas Reduction Roadmap was revised in 2018 to
minimize overseas emission reduction, which had been uncertain and upwardly

adjusted domestic emission reduction. Incheon Metropolitan City established

a greenhouse gas reduction roadmap centered on the non—industrial sectors
to reduce GHG by 2030.

O The roadmap featured detailed programs by sector and year for greenhouse
gas reduction based on projects conducted in five sectors with four strategies
and the aim of fulfilling a target of a 31.0% reduction against BAU by 2030,

in addition to annual performance evaluations for continuous management.

2) Review on the applicability of greenhouse gas reduction
projects by sector and offset programs

O Among the greenhouse gas reduction projects being promoted by Incheon
Metropolitan City, the possibility of implementing offset programs was reviewed,

focusing on projects that can be applied to offset program methods.
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O As a result of a review on greenhouse gas reduction project by sector, it
turned out that a total of 15 reduction projects were applicable as offset
programs (i.e., five programs in the building sector, 3 in the public and other

sectors, 4 in the agro-livestock and foresty sector and 3 in the waste sector).

- It has been found that the photovoltaic power generation supply project,
eco—friendly, high—efficiency lighting replacement projects (building, road
lighting), afforestation/reforestation projects, and waste heat energy utilization

projects can be carried out.

- For the photovoltaic power generation supply projects belonging to buildings,
public and other sectors, legal additionality needs to be taken into account.
Unless they are mandatory programs specified by other laws or regulations,
they can be implemented as offset programs.

- As for the afforestation/reforestation projects in the agro—livestock and forestry
sector, application conditions (Periods that were not forests, the size of the
area, etc.) provided for in the methodology need to be taken into account.

- The heat energy use program in the waste sector is placed within the organization
boundary of the Environmental Corporation of Incheon, so there are limitations

in applying it as an offset program.

5. Greenhouse Gas Reduction Offset Program Activation
Manual

O In order to push for offset programs, those that can be pursued to seek a
reduction in greenhouse gas emissions currently being implemented in Incheon
were reviewed, and a Greenhouse Gas Reduction Offset Program Manual

was formulated based on the following five stages.

- Stage 1 is presented in the manual after selecting representative projects highly
likely to be carried out on offset programs among the greenhouse gas reduction

projects being carried out by Incheon Metropolitan City.
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Stage 2 presents the procedures and implementation entities for project approval
and reduction performance certification in stages when the selected

representative project is promoted as offset programs.

Stage 3 features evidential documents required before and during the

implementation of the offset programs.

Step 4 presents how to prepare a business plan to registering the project

as an actual offset program.

Step 5 provides a checklist for internal review and verification of offset programs

in addition to selected representative projects.

O Besides the selected representative offset programs, if a voluntary greenhouse
gas reduction program being implemented in Incheon is pursued as an offset
program, the pre—established Offset Program Manual can be consulted, and
procedures for verification are required to enable personnel in charge to evaluate

business feasibility in advance.

O An additional checklist on the general conditions and conformity assessment
of the offset program is presented for the possibility of implementing the

project as offset programs.

6. Conclusion and Policy Suggestions

O The study is focused on establishing a manual aimed to apply or facilitate
voluntary greenhouse gas reduction programs being pursued or planned by
Incheon Metropolitan City as Emissions Trading Scheme offset programs.
Incheon Metropolitan City (the offset program implementer) needs a
cooperative system with the relevant departments for greenhouse gas reduction
and the Incheon Climate and Environment Research Center (ICERC), which
is researching on greenhouse gas reduction, in order to faithfully prepare
the contents to be reviewed and prepared in the process of project

implementation.
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O Referring to the Offset Program Manual, it is proposed that the project promotion
department, the related department of the greenhouse gas reduction project,
and the project promotion system and role of the ICERC, a cooperative

organization, are proposed as follows :

- Step 1 : Primary review on greenhouse gas reduction programs pursued or
planned by related departments in Incheon Metropolitan City to implement
offset programs (Green Climate Department of Incheon Metropolitan City

/ Offset Program Implementer)

- Step 2 : Offset Program Implementer: Secondary review by referring to the
Offset Program Manual for the possibility of promoting the reduction project
as offset programs (Green Climate Department of Incheon Metropolitan City)

- Step 3 : Tertiary review of details such as methodologies and conditions on
application and non-—application of — offset programs approved by the

Government department (ICERC)

- Step 4 : Confirmation and preparation of evidential documents for the reduction
projects (Departments related to greenhouse gas reduction programs by Incheon
Metropolitan City)

- Step 5 : Establishment and submission of an offset program plan to be approved
(Cooperation between the Incheon Metropolitan City Green Climate
Department and the ICERC)

- Step 6 : Monitoring offset programs on greenhouse gas reduction (Departments
related to greenhouse gas reduction programs of Incheon Metropolitan City)
- Step 7 : Third—party verification of an offset program monitoring reports for
approval on emission reduction in an offset program (Cooperation between

the Incheon Metropolitan City Green Climate Department and the ICERC)

- Step 8 : Utilizing emissions trading for offset program emission reduction (Green
Climate Department of Incheon Metropolitan City / Offset Program

Implementer)
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O The current methods of domestic offset programs need to be reviewed to
explore key programs of greenhouse gas reduction befitting Incheon, and a
new methodology for offset programs before registration based on follow—up

measures must be developed.

O In particular, as the department responsible for project registration and
management of implementing offset programs is different from the department
responsible for the implementation of greenhouse gas reduction, both need
to go through prior consultations with one another. Regarding offset programs,
there are evidential documents that need to be prepared by the relevant
departments in advance, so support and education should be provided to
enable the person in charge of each department of Incheon Metropolitan

City to form a consensus on implementation.

O Offset program is expected to make a great contribution to the facilitated
reduction of greenhouse gas emissions by connecting voluntary greenhouse
gas reduction programs in Incheon to the Emissions Trading Scheme in order

to generate profits from emissions trading in the future.
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1. Background and Purpose of Study

O In establishing Detailed Action plan on Climate Change Adaptation Measures’
on its own at the lower—level local government, there are limitations in terms
of the cost, time, and high expertise required to predict climate change impacts

and assess vulnerabilities.

O As for the establishment of Climate Change Adaptation Measure in Incheon
Metropolitan City, it is necessary to reflect regional characteristics and assess
vulnerabilities by eup, myeon and dong. And it is essential to review the
climate change vulnerability in Incheon Metropolitan City through data such
as climate exposure, sensitivity, and adaptive capacity at the local government
level, and to establish maps and DBs that represent vulnerability indexes in

eup, myeon, and dong,.

O The study delves into a climate change vulnerability index used as a
reference in the decision—making process for establishing adaptation
measures taken at a local government level by eup, myeon and dong of
Incheon Metropolitan City. It also describes the current status of climate
change vulnerability in Incheon Metropolitan City by integrating the
vulnerabilities of each detailed item in order to assess climate change
vulnerability in the city, its guns and gus, and to support the establishment

of adaptation measures (policies).

O In order to reflect the regional characteristics of Incheon Metropolitan City,
this study conducted surveys for local experts and residents, reflected them
in vulnerability assessment, and established vulnerability indexes and maps.
Through the differentiated approach, according to the characteristics of the
region, the characteristics of the vulnerable area can be analyzed and used

for subsequent evaluation and preparation of measures.
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2. The Current Status of Climate Change Vulnerability
Assessment

1) Overview on climate change vulnerability assessment

O Climate change vulnerability refers to the degree of endurance for negative
effects caused by climate change concerning such systems as the earth, living
organisms, and the society and the economy. It can be defined as exposure

(climate exposure), sensitivity and adaptive capacity in terms of climate change.

O Climate change vulnerability is determined by setting three indicators of climate

exposure, sensitivity, and adaptive capacity, and then indexing them.

O In most cases, exposure, sensitivity and adaptive capacity are used depending
on the purpose of the index to select many different proxy variables and
their weight by sector and standardize them by calculating through arithmetical

or weighting means.

2) Assessment tool for climate change vulnerability

O The Korean government uses the “Vulnerability Assessment Tool to Build
Climate Change Adaptation Plan (VESTAP),” a web—based assistance tool

developed in 2014 to support lower—level local governments.

O The vulnerability assessment for 47 items uses time—series indicators based
on RCP scenarios to provide joint future vulnerability assessments from
2011-2020 to 2041-2050. Still the vulnerability assessment generated through
local government inventory provides vulnerability assessment results only in

the past years (2001-2010).

O For the list of climate exposures, such weather factors as daily relative humidity,
maximum daily rainfall, and average temperature are considered to affect

climate change.
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O Some indicators of sensitivity are common to many sectors, and sensitivity
is largely divided into topographical features and land use, demographic

characteristics, infrastructure and industry, and composed of indicators.

O Adaptive capacity consists of indicators such as economic wealth, technology,
education, information, technology, infrastructure, accessibility to resources,
stability, management capabilities, and indicators of general competence of

a local community.

3) The current status and the limitations of climate change
vulnerability assessment in Incheon Metropolitan City

O Incheon Metropolitan City utilizes VESTAP as a vulnerability and risk

assessment tool when establishing the 2" Detailed Action Plan on Climate
Change Adaptation (2016-2020).”

O The plan evaluated 32 detailed items in 7 categories of health, disaster/calamity,
agriculture, forestry, marine/fishery, water management, and ecosystem in
units of gun/gu through vulnerability index and maps in 2020 and 2040,

in accordance with RCP 4.5 and 8.5 scenarios.

O Under the current method, it is difficult to check the results of vulnerability
assessment in the entire Incheon Metropolitan City area at once and to establish
climate change policies, and only the results of gun and gu evaluations can

be verified.

O There is neither representative index for the seven sectors of health, agriculture,
water management, forestry, ecosystem, disaster/calamity, and marine/fishery,
nor a comprehensive vulnerability index embracing the entire Incheon

Metropolitan City.

O Since quantitative vulnerability assessment has such problems and limitations,
it is necessary to conduct a survey on damage caused by climate change and
AHP analysis to produce a vulnerability map for Incheon Metropolitan City

that reflects the opinions of residents and local experts.
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3. Establishment of a Database on Climate Change
Vulnerability in Incheon Metropolitan City and Survey

1) Establishment of a database on climate change vulnerability
in Incheon Metropolitan City

O Databases on climate change vulnerability are established with a base database
provided by VESTAP by scenario (RCP 4.5, 8.5), period (2001-2010,
2011-2020, 2021-2030, 2031-2040 and 2041-2050), sector (health,
disaster/calamity, agriculture, forestry, water management, ecosystem, and
marine/fishery), eup/myeon/dong (150 eups, myeons and dongs in Incheon

Metropolitan City) and detailed item.

O In order to organize the DB into three indicators: climate exposure, sensitivity,
and adaptive capacity, a standard re—adjustment method, a standardization
method, is introduced using the difference between the highest and lowest

values, and the index is calculated through the vulnerability formula.

2) Survey on the importance of climate change vulnerability in
Incheon Metropolitan City

O AHP analysis, a decision—making technique based on an analytical hierarchy
process, is conducted to calculate the degree of importance reflecting local

characteristics by gun and gu.

O Based on the total population of about 3 million in Incheon Metropolitan
City, the survey sample was set at 385 people by applying 95% reliability
and 5% error probability. A total of 479 people responded to the survey.

O As there are limitations insurveying on all 47 detailed items in the seven sectors
of VESTAP, they are organized into 5 sectors and 24 detailed items (6 health
itemns, 4 agriculture items, 4 water management items, 6 forestry, and ecosystem

items and 4 disaster/calamity items).
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O Survey results showed that the degree of importance by sector and detailed
item is similar in 8 gus (Jung—gu, Dong—gu, Michuhol-gu, Yeonsu—gu,
Namdong—gu, Bupyeong—gu, Gyeyang—gu and Seo—gu). In contrast, Ganghwa—

gun and Ongjin—gun indicated different characteristics from inland areas.

O As for the importance of the five vulnerability assessment areas (health,
agriculture and livestock, water management, forestry and ecosystem,
disaster/calamity) that constitute the climate change vulnerability assessment
for Incheon Metropolitan City, health (0.273) is the highest, followed by water
management (0.231), disaster (0.189), forest and ecosystem (0.168), and

agriculture and livestock (0.139).

4, Climate Change Vulnerability Map of Incheon
Metropolitan City

1) How to produce a climate change vulnerability map

O In order to calculate a vulnerability index in the sector to Incheon Metropolitan
City, the degree of importance of detailed items by sector is applied based
on the division into 8 gus, together with Ganghwa—-gun and Ongjin—gun.
Once again, the degree of significance by sector is used to the calculated
vulnerability index by sector in order to generate a comprehensive climate

change vulnerability index by area.

O For the calculated vulnerability index, a map was produced based on eup,
myeon and dong, and a basis was made for analysis on comprehensive or
sectoral vulnerability in addition to climate exposure, sensitivity, and adaptive

capacity correspondence variables.

2) A comprehensive assessment map on climate change vulnerability

O The vulnerability index derived from the calculation of ‘Climate Exposure

+ Sensitivity—Adaptive Capacity’ was written in Eup, Myeon, and Dong to
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identify local characteristics and create a comprehensive vulnerability assessment
map that can comprehensively evaluate climate exposure, sensitivity, and
adaptive capacity.

O According to the comprehensive assessment map on climate change vulnerability,
Yeongheung-myeon (0.361) in Ongjin—gun, Bukdo—myeon (0.317) in
Ongjin—gun, Ganghwa—eup (0.315) in Ganghwa—gun, Gyeyang 1-dong (0.303)
in Gyeyang—gu and Samsan 1-dong (0.298) in Bupyeong—gu turned out to
be relatively vulnerable areas; it is consistent with Bukdo—myeon, Ongjin—gun,

Gyeyang—gu, Gyeyang 1-dong, etc. in terms of climate exposure and sensitivity.

3) A sectoral vulnerability map

O In order to check the spatial distribution of sectoral vulnerability, a vulnerability
map by eup, myeon and dong was produced to cover such sectors as health,
agriculture and livestock, water management, forestry and ecosystem, and

disaster/calamity.

O In the health sector, Yeongheung—myeon (0.474) in Ongjin—gun, Ganghwa—eup
(0.436) in Ganghwa-gun, Gyeyang 2-dong (0.401) in Gyeyang—gu,
Yeonhui—dong (0.400) in Seo—gu and Bugae 3—dong (0.399) in Bupyeong—gu
were classified as vulnerable areas. Still, Daecheong—myeon in Ongjin—gun,
Guweol 3-dong in Namdong—gu, Samsan—-myeon in Ganghwa—gun and

Cheongra 2—-dong in Seo—gu turned out to be less vulnerable.

O For classification factors of vulnerable areas in the health sector, water—borne
diseases and infectious diseases had effects on Yeongheung—myeon, Ganghwa—
eup and Gyeyang 2—-dong, while Yeonhui-dong and Bugae 3—dong were

less vulnerable to cold snap and heatwave, respectively.

O In the agriculture and livestock sector, Bureun—myeon (0.351) in Ganghwa—gun,
Samsan 1-dong (0.323) in Bupyeong—gu, Yeonhui—dong (0.322) in Seo—gu and
Yeongheung—myeon (0.318) in Ongjin—gun were classified as vulnerable areas.

In contrast, Songdo 1-dong, Songdo 2—dong and Songdo 3-dong in Yeonsu—gu
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and Guweol 1-dong in Namdong—gu turned out not to be vulnerable, indicating

lesser effects in the agriculture and livestock sector.

In terms of detailed vulnerability, Bureun—myeon was vulnerable in its animal
productivity and livestock facilities, while Samsan 1-dong and Yeongheung—
myeon were less vulnerable in agricultural productivity, and Yeonhui—dong

was less vulnerable in livestock productivity and agricultural soil erosion.

In the water management sector, Bukdo—myeon (0.313) in Ongjin—gun, Gyeyang
1-dong (0.284) in Gyeyang—gu, Gilsang—myeon (0.257) in Ganghwa—gun, Yeonsu
2—dong (0.251) in Yeonsu—gu and Yeonpyeong—myeon (0.251) in Ongjin—gun
were classified as vulnerable areas, while Songdo 1-dong in Yeonsu-gu,
Manseok—dong in Dong—gu and Songdo 2—dong in Yeonsu—gu relatively turned

out not to be vulnerable.

In classification factors of the water management sector, Bukdo—myeon was
less vulnerable in terms of the aquatic ecology of its rivers and a lack of
water supply, while Gyeyang 1—-dong was influenced by such classification
factors as water management and a lack of water. Gilsang—myeon was less
vulnerable in both deteriorated water quality and a lack of water, and Yeonsu
2—dong and Yeonpyeong—myeon were less vulnerable in terms of deteriorated

water quality and a lack of water, respectively.

In the forestry and ecosystem sectors, Yeongjong—do (0.288) in Jung—gu,
Hwado—myeon (0.288) in Ganghwa-gun, Hajeom—myeon (0.275) in
Ganghwa—gun, Gwangyo—dong (0.262) in Michuhol-gu and Yangsa—myeon

(0.258) in Ganghwa—gun were classified as highly vulnerable areas.

According to the forestry and ecosystem sector classification factors,
Yeongjong—dong in Jung—gu was affected in terms of forest vegetation due
to droughts, forest fires and pine tree vulnerability caused by the pest. In
Hwado—myeon and Hajeom—myeon, forest vegetation were affected by
droughts. Gwangyo—dong and Yangsa—myeon were affected in terms of forest

vegetation due to forest fires and droughts, respectively.
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O In the disaster/calamity sector, Yeongheung—myeon (0.541) in Ongjin—gun,
Samsan 1-dong (0.425) in Bupyeong—gu, Ganghwa—eup (0.422) in Ganghwa—
gun, Gyeyang 1-dong (0.405) in Gyeyang—gu and Samsan 2—dong (0.387) in

Bupyeong—gu were classified as vulnerable areas.

O For classification factors affecting disaster/calamity areas, Yeongheung—myeon
was less vulnerable to sea—level changes and heavy snowfall in terms of
infrastructures, and Samsan 1-dong and Ganghwa—eup were less vulnerable

to heatwave, and Gyeyang 1-dong floods.

5. Conclusion and Policy Suggestions

O This study analyzed the limitations of the vulnerability assessment tool used
to establish the Climate Change Adaptation Plan in Incheon Metropolitan
City and the Adaptation Plan by lower—level local governments and established
the Incheon Climate Change Vulnerability Database and Map reflecting local

characteristics.

O Vulnerability assessment and mapping are implemented in the following order:
Establishing a database on vulnerability assessment, selecting by sector and
detailed item, conducting the survey, calculating the weight of corresponding

variables, and mapping vulnerability assessment.

O Vulnerability assessment DB was established with 7 sectors, 47 detailed items
composed of climate exposure, sensitivity, and adaptive capacity. 24 detailed

items in 5 sectors were selected for the survey to calculate the degree of importance.

O A survey was conducted of residents by gun and gu, and vulnerability results
reflecting local characteristics and reality of the situation were generated by
allowing the degree of importance by sector to be calculated. Based on this,
the Incheon Metropolitan City Vulnerability Index was produced reflecting

the local characteristics of the city and its residents” opinions, instead of a
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base value of the importance as designated by VESTAP, an assessment tool

being used nationwide.

The climate change vulnerability map of Incheon Metropolitan City established
through this study can be used in vulnerability assessment by eup, myeon
and dong in Incheon Metropolitan City. It is expected to contribute to improving
the understanding and expertise of personnel and officials in the related local

government.

Uncertainties about base data used in establishing and generating database

on climate change vulnerability are still judged to be critical limitations.

VESTAP consists of three vulnerability indicators (climate exposure, sensitivity,
and adaptive capacity). In most cases, however, the same index was applied
by area, scenario, and period in terms of sensitivity and adaptive capacity,
except for climate exposure. This study also failed to overcome this regard.
The study reflected only related factors of climate exposure in Incheon
Metropolitan City, and thus it is necessary to check and revise base data
on sensitivity and adaptive capacity.

Using the Incheon Metropolitan City Climate Change Vulnerability Database
and Maps prepared by this study, it can be used as objective comparison
data on the current status in the process of assessing climate change vulnerability.
It can consider local and sectoral characteristics and priorities in the process
of establishing adaptation measures so that practical policy recommendations

can be presented.
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1. Background and Purpose of the Study

O As interest in fine dust and air pollutants has dramatically increased in recent
years, a 2020 Comprehensive Plan on Fine Dust” was established to reduce
the annual average concentration of fine dust to 40ug/m* (PMjo) and 24ug/m’
(PMys), respectively, by 2020.

O The Ministry of Environment established the ‘Comprehensive Plan on Fine
Dust’ and doubled its fine dust reduction goal compared to the existing June

3rd Measure to enhance the protection of a sensitive population.

O It also revised the "Enforcement Decree of the Framework Act on Environmental
Policy; and raised environmental standards of fine dust (PM,s) from 25ug/m’
on an annual average and 50ug/m’ on a daily average to 15ug/m’ and 35ug/n’,
respectively, as in the U.S. and Japan.

O The Clean Air Policy Support System (CAPSS) is a comprehensive air quality
management system based on a list of air pollutant emissions, to provide
high—quality information required to implement policies related to improvement
of the atmospheric environment in the capital area and an air pollutant
emission—cap management system by collecting and managing systematic basis

data.

O In order to effectively establish and implement measures on atmospheric
environment management, reliable emission information for various pollutant
emission sources is required. The latest basic data for each area and pollutant
is needed to implement air quality reduction policies suitable for Incheon

Metropolitan City.

O The purpose of this study is to determine the current status and characteristics
of emissions in Incheon Metropolitan City through national air pollutant
emissions and calculation method, and to establish the Incheon Metropolitan

City emission database through more specific and detailed local data.
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2. The Current Status of Calculation and Distribution of
Air Pollutant Emissions in Incheon Metropolitan City

O In terms of the contribution rate of emissions by pollutant and emission source,
such on—road mobile sources of air pollution as CO and NOx recorded as high
as 32.9% and 41.7%, respectively. As for CO, non—industrial combustion was
6%, while the non—road mobile source of air pollution was 21%. Regarding NOx,
a non—road mobile source of air pollution was 25.8%, followed by manufacturing

industry combustion (4.6%) and energy industry combustion (16.5%).

O Regarding the total emissions by the substance of each gun and gu in 2016,

some areas including Seo—gu and Jung—gu emitted a high quantity of pollutants.

O Seo—gu and Jung—gu emitted a high quantity of CO and NOx caused by
an on-road mobile source of air pollution, and Ongjin—gun, where a coal—fired

power plant is located, recorded a high rate of emissions of NOx, and SOx

O Due to combustion in the manufacturing industry and the organic solvents,
Michuhol-gu recorded a high rate of SOx and VOC emissions, and
Bupyeong—gu emitted 4,306 tons of NOx and 5,647 tons of VOC.

O In terms of the 7 national air pollutants (CO, NOx, TSP, PM;, PM,5, VOC,
and NHas), emissions sources are divided into the combustion in the energy
industry, non-industrial combustion, combustion in the manufacturing
industry, production processes, energy transportation and storage, use of organic
solvents, on—road mobile sources of air pollution, non—road mobile sources
of air pollution, waste treatment, agriculture, other area sources, biological
combustion, and dust scattering,.

O The grid files were created to allocate the space of eup, myeon, and dong,
and the emission was calculated by allocating the indexes for each emission

source's characteristics to the grid.

O Although CAPSS data provides emission information by gun and gu, information
on emissions from eup, myeon or dong, is provided in the IKmXx1Km of grid,

so in the case of small eup, myeon or dong, one grid takes up the entire area.
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O As for information on emissions offered by the national government, both
distribution and recalculation of emissions need to be conducted using local
statistics and data from pollutant emitting facilities and related organizations

to raise its accuracy by eup myeon and dong.

3. Improvement of Methods of Calculation of Air Pollutant
Emissions and Spatial Distribution in Incheon
Metropolitan City

O In order to establish a database on air pollutants, emission data provided
by CAPSS is used to classify energy industry combustion, non—industrial
combustion, combustion in the manufacturing industry, production processes,
energy transport and storage, use of organic solvents, waste treatment,
agriculture, other area sources, biological combustion, dust scattering into

point and area pollution sources.

O As for classified point and area pollution sources, distribution standards by sector
were used for the spatial distribution of emissions by eup, myeon and dong,

while for other area sources, recalculation was conducted using local statistics.

O Energy industry combustion, non—industrial combustion, and manufacturing
combustion, classified as point pollution sources, correspond to emissions
caused by fuel combustion. Among these, point sources are allocated based
on the chimney remote monitoring system (Cleanys) and the air emission

management system (SEMS) to check real-time emissions by TMS.

O Sectors, where space is distributed based on area pollution sources, include
housing facilities based on non—industrial combustion, combustion in the
manufacturing industry, meat production processes, margarine, and cooking
oil, organic solvent coating facilities, other organic solvents, agriculture, other

area sources, biological combustion, and dust scattering, etc.
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O The distribution criteria are based on data related to each sector, such as the
number of employees in the manufacturing industry, population, and distribution

of farmland area, and the distribution of emissions to eup, myeon and dong.

O Statistics of Incheon Metropolitan City and reference data of other institutions
were compiled in Eup, Myeon, and Dong of Incheon Metropolitan City and

organized base data for allocating CAPSS emissions by city, gun, and gu.

O Data on type (saprolite and grass) and area of school grounds are received
from the Education Office of Incheon Metropolitan City by eup, myeon, and
dong, and only the emissions of saprolite—grounds are calculated by applying

its area.

4. Recalculation and Analysis of Air Pollutant Emissions
in Incheon Metropolitan City

O As a result of applying the above—mentioned emission calculation and distribution
method, Incheon's calculation is 6,877 tons (TSP), 3,526 tons (PM,), and 1,015
tons (PMs), up 130 tons, 44 tons and 9.4 tons, respectively, from CAPSS emissions.

O As for comparisons of calculations by gun and gu made by the study, in
Ganghwa—gun, CO decreased by 387 tons, NOx 13 tons, TSP 26 tons, PM;,

4 tons, PM,;5 15 tons, and VOC 136 tons compared to CAPSS emissions. SOx
increased by 24 tons and NH; 34 tons compared to CAPSS emissions.

O In Gyeyang—gu, emissions calculated by the study were higher in other items
than VOC, while CO increased by 85 tons, NOx 22 tons, SOx 23 tons, TSP
18 tons, PMy, 2 tons, PM,s 2 tons and NH; 136 tons. In CAPSS emissions,
VOC increased by 13 tons.

O In Michuhol-gu, substances other than SOx and NH; increased in terms of
CAPSS emissions, and CO increased by 79 tons, NOx 13 tons, TSP 274 tons,
PM,, 183 tons, PM,s 21 tons and VOC 548 tons.
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O In Namdong—gu, NOx recorded 105 tons, which was larger than the number
of emissions calculated by the study. In other air pollutants, the figure was

larger in CAPSS emissions.

O Dong—gu posted 44 tons in TSP, 32 tons in PMy,, 4 tons in PM,s, 147 tons
in VOC, and 1 ton in NH;, which indicates that the amount of emissions calculated
by the study is larger than CAPSS emissions.

O Bupyeong—gu recorded 16 tons in CO, 45 tons in NOx and 41 tons in SOk,
which indicates that the amount of emissions calculated by the study is more
significan, while it posted 187 tons in TSP, 21 tons in PM, 472 tons in PM,;s
and 19 tons in NH;, which indicates larger figures in CAPSS emissions.

O Seo—gu posted 35 tons in CO, 41 tons in SOx and 7 tons in NH;, which indicates
that the amount of emissions calculated by the study is larger, while it recorded
105 in NOx, 218 tons in TSP, 159 tons in PM, 16 tons in PM,s and 649

tons in VOC, which indicates larger figures in CAPSS emissions.

O Yeonsu—gu recorded 37 tons in CO, 100 tons in NOx, 17 tons in SOx, 130
tons in TSP, 95 tons in PMj, 8 tons in PM,s and 472 tons in VOC, which
indicates that the number of emissions calculated by the study is more significant,
while the NH; difference was 70 tons in CAPSS emissions.

O In Ongjin—gun and Jung—gu, the amount of emissions calculated by the study
was more significant in TSP, PM,o, PM,5 VOC, and NH;, and it was more
significant in CO, NOx, and SOx in CAPSS emissions.

O Emissions of CO and NOx by eup, myeon and dong increased by 4,148 tons
and 2,418 tons, respectively, in both Geomam—dong and Gyeongseo—dong,

O In Ongjin—gun, a total of 5,718 tons of SOx was emitted, and by eup, myeon
and dong, 5,712 tons were discharged from Yeongheung—myeon to account

for most of the SOx emissions in Ongjin—gun.

O In Seo—gu, TSP increased by 2,201 tons, PM;o 841 tons, and PM,5 254 tons.
In particular, Geomdan 5—dong and Geomamgyeongseo—dong indicated high

rates of emissions.
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O VOC recorded emissions were 14,442 tons in Jung—gu and 12,745 tons in Seo—gu.
Bukseong—dong in Jung—gu ranked 1st in the number of emissions, followed
by Sinhyeonwonchang-dong in Seo—gu and Nonhyeongojan—dong in
Namdong—gu.

O In the case of NH;, 2,502 tons were emitted from Seo—gu and 2,428 tons from
Ongjin—gun, and in eup, myeon and dong units, it was divided into Sinhyeonwon

Changdong and Baengnyeong—myeon.

O In CAPSS, TSP, PMy, and PM,;5 pertaining to ground areas in terms of classification

recorded total emissions of 1,427 tons, 556 tons, and 83 tons, respectively.

O Recalculated emissions by eup, myeon and dong were 1,440 tons in TSP, 561
tons in PMy, and 84 tons in PM,s. Compared to CAPSS, the number of emissions
increased by 13.02 tons, 5.08 tons, and 0.76 tons, up 1% from previous results.

O By gu, emissions decreased in Ganghwa—gun, Michuhol—gu, Dong—gu, Yeonsu—
gu, and Ongjin—gun compared to CAPSS. But they increased in Gyeyang—gu,
Namdong—gu, Bupyeong—gu, Seo—gu, and Jung—gu.

O In the CO emissions maps by gun gu in CAPSS, Seo—gu (1,269 tons), Ganghwado
(8,622 tons), and Jung—gu (575 tons) showed high rates of emissions. Based
on eup, myeon, dong maps examined in the study, Geomdan 5-dong,
Geomamgyeongseo—dong, and Sinhyeonwonchang—dong in Seo—gu and
Ganghwa—eup, Gyodong—myeon, Gilsang—myeon and Hwado—myeon in
Ganghwa—gun and Unseo—dong, Yeongjong—dong and Bukseong—dong in

Jung—gu showed high rates of emissions.

O NOx emissions maps by gun and gu in CAPSS, Seo—gu (5,344 tons), Ongjin—gun
(4,086 tons), Dong—gu (1,457 tons), Michuhol—-gu (1,166 tons) showed high
rates of emissions. In map emissions, Geomamgyeongseo—dong (2,418 tons),
Sinhyeonwonchang—dong (1,024 tons) and Geomdan 5—dong (960 tons) in
Seo—gu, Yeongheung—myeon (4,018 tons) in Ongjin—gun, Songhyeon 3—dong
(1,319 tons) in Dong—gu, Songdo 3—dong (354 tons) in Yeonsu—gu and
Nonhyeongojan—dong (350 tons) in Namdong—gu showed high rates of emissions.
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5. Conclusion and Policy Suggestions

O In order to effectively establish and implement measures on atmospheric
environment management, reliable information on various sources of pollutant
emissions needs to be acquired, and the latest base data by area and pollutant
needs to be secured to implement an appropriate air pollution reduction policy

for Incheon Metropolitan City.

O Clean Air Policy Support System (CAPSS) offered by the national government
is used as base data on measures for improvement of the atmospheric environment

in the capital area and local government air quality management.

O Due to the absence of air pollutant emission data in eup, myeon, and dong

units, data in city, guns, and gus do not properly reflect certain areas status.

O As for information on emissions offered by the national government, emissions
distribution and recalculation need to be conducted by using local statistics and
data from pollutant emitting facilities and related institutions to raise accuracy

by eup, myeon and dong.

O The purpose of this study is to find out the current status and characteristics
of emissions in Incheon Metropolitan City based on information on national
air pollutant emissions and calculation methods used as base data and to establish
measures to improve the atmospheric environment in the capital area and local
government air quality management as well as a database on emissions in the

city through local databases.

O Emissions sources of point pollution sources in Incheon Metropolitan City were
divided into the combustion in the energy industry, non—industrial combustion,
combustion in manufacturing industries, production processes, and energy
transport, storage, and waste treatment. Most point source pollutants turned

out to stem from combustion in the energy industry.

O As for area pollution sources not of point sources, production processes, energy

transport, and storage, use of organic solvents, waste treatment, agriculture,
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other area sources, biological combustion, and dust scattering are distributed

by eup, myeon and dong based on distribution standards by emissions source.

O As for ground areas belonging to other area sources, emissions are calculated
through the use of the schoolyard area. Data on the current status of a schoolyard
and its area is received from the Education Office of the Incheon Metropolitan
City by eup and myeon for the calculation by eup, myeon and dong before

recalculation of emissions and comparison with CAPSS emissions.

O PM,;5 emissions calculated by eup, myeon and dong were 84.3 tons, up 1%
from the previous emissions record, and decreased in Ganghwa—gun,
Michuhol-gu, Dong—gu, Yeonsu—gu, and Ongjin—gun before increasing in
Gyeyang—gu, Namdong—gu, Bupyeong—gu, Seo—gu, and Jung—gu.

O Increase the map's resolution for the number of emissions supplied to the city,
gun, and gu to divide it into eup, myeon, and dong, and allocate space by

utilizing information on the sites of air pollutant emission and area statistics.

O Spatial distribution showed Geomamgyeongseo—dong, Geomdan 5—-dong, and
Sinhyeonwonchang—dong in Seo—gu to be large emissions areas compared to
the existing data, and it was confirmed through a map in case of Yeongheung—myeon
in Ongjin—gun.

O Because this study was distributed and recalculated on the base of CAPSS emissions,

it reflected the inherent limitations of CAPSS' emission calculations.

O Currently, CAPSS data have missing emission sources, and the methods for
calculating emissions need to be improved. Besides, the activities of the city,
gun, and gu units also have a limitation that errors occur because they use

the method of allocating data to city, gun, and gu units after using data.

O Emissions were distributed by eup, myeon, and dong through the use of the
method specified in the ‘National Air Pollutant Emissions Calculation Method

Manual (I)" based on such base data as statistics on employees, land cover
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and SEMS. Alternative data was used for distribution if there were no standards,

as with charcoal kilns and furnaces.

Some items related to on—road mobile sources of air pollution, such as information
on-road mobile sources of air pollution offered by CAPSS, asphalt road pavement
with organic solvents, other non—industrial coating processes, scattering dust

and unpaved road dust scattering were excluded from emissions distribution.

Complementary infrastructure is needed for the results of this study to be more
reliable and persuasive. Although this study has increased the resolution from
point and area pollution sources to eup, myeon, and dong units, it is necessary
to improve the resolution in the future of on—road mobile pollution sources

and related emission recalculation and spatial distribution.
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1. Background and Purpose of the Study

O Incheon Metropolitan City has established and implemented a ‘Comprehensive
Plan for Combating Climate Change’ in accordance with the National
Comprehensive Plan, a ‘Greenhouse Gas Reduction Road Map,” National Climate
Change Adaptation Measure” and ‘Detailed Action Plan on Climate Change’
of the low—level government. Apart from the response to climate change, it
has established and implemented an implementation plan and its own action
plan in accordance with the comprehensive plan for managing the atmospheric

environment in the capital area.

O Since there are many similarities between the response to climate change and
the main emissions sources of atmospheric environmental management, it is
necessary to establish a policy plan and evaluate implementation to comprehensively
respond to greenhouse gas reduction, climate change adaptation, and management

of the air environment.

O This study is focused on listing policy measures in the areas of climate change
reduction, adaptation, and atmospheric environment management to form the
basis for implementation evaluation that can continue to be updated on an annual

basis.

2. Analysis on Linkage Effects of Major National Policies

O This study lists the policies for reducing greenhouse gas emissions, adapting
to climate change, managing the atmospheric environment, and establishing
a policy inventory for integrated climate change response through analysis

of each detailed policy's linkage effects.
O Analysis of the linkage effects of the 2030 National Greenhouse Gas Reduction

Roadmap’ (83 measures) showed five measures directly connected to the
adaptation to climate change. They included green remodeling facilitation

and improvement of energy performance in outdated buildings in the private
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sector. There were no measures with indirect linkage effects. 14 measures
had direct linkage effects with atmospheric environment management, including
measures related to new renewable energy, a reduction in consumption of
fossil fuel, and a decrease of incineration. 18 measures had indirect linkage
effects, including enhancement of energy standards for buildings, phased
mandatory implementation of zero—energy buildings, and high—efficiency

lighting device (LED) support projects.

O Analysis on linkage effects of the ‘Green Growth 5—Year Plan’ (124 measures)
showed that 14 measures had direct linkage effects with climate change adaptation,
including an expansion of domestic forestry absorption sources, enhancement
of energy welfare infrastructure, and reinforcement of preservation and
management of the water environment. 2 measures had indirect linkage effects,
including facilitation of specific measures against climate change, the workforce
in the environmental sector, and improvement of the index for sufficient verification
of performances. 16 measures turned out to have direct linkage effects with
atmospheric environment management, including expanded distribution of
renewable energy, support for expanded use of eco—friendly cars, and facilitation
of the use of bicycles. 13 measures had indirect effects, including energy demand
management, energy efficiency improvement and energy performance

enhancement for buildings.

O Analysis of linkage effects of the “2nd National Climate Change Adaptation
Measure” (252 measures) showed 14 measures directly linked to greenhouse
gas reduction, including the establishment of zero—energy buildings and
high—efficiency energy buildings, and green spaces within cities. Two measures
with indirect linkage effects included a supervision system on climate change
on the Korean Peninsula overall in Fast Asia and climate change—linked atmospheric
environment. 3 measures had direct linkage effects with atmospheric environment
management policy, including a study on forecasting fine dust and the advanced
operation of a climate and atmospheric environment—integrated modeling system.

4 measures had indirect linkage effects, including the establishment of forecasting
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data for air quality in East Asia/the Korean Peninsula and development and

distribution of upcycling of wastes and waste resources.

O As a result of the linkage effects of the 2nd Comprehensive Plan on the Metropolitan
Area Air Quality Management’ (69 measures), 3 measures turned out to be
directly linked with climate change adaptation, and they included support for
replacement of low—NOx home boilers and green ground area project. 24 measures
had direct linkage effects with greenhouse gas reduction policy, and they included
the expanded sale of zero—emissions cars, an upward adjustment of mandatory

purchase rate, and reduction in daily average travel distance for cars.

3. Analysis on Linkage Effects of Major Policies of the
Incheon Metropolitan City

O Policies on greenhouse gas reduction, climate change adaptation, and
management of atmospheric environment pursued by the Incheon Metropolitan
City were listed to establish a policy inventory for integrated climate change

response through analysis of the linkage effects of each detailed policy.

O As a result of analysis on linkage effects of 2030 Incheon Metropolitan City
Greenhouse Gas Reduction Roadmap’ (83 measures), it found out that 13 measures
were directly linked with climate change adaptation, and they included a green
roof project, an urban forest project, and a public sewage treatment water reuse
project. Such measures as establishment and operation of greenhouse gas
measurement network turned out to have been indirectly linked, and as for
atmospheric environment management policies, 38 measures turned out to have
been directly linked. They included the expanded distribution of new renewable
energy, distribution of eco—friendly cars, facilitation of public transportation,
reduced household waste, and expanded distribution of absorption sources. It
also found out that 19 measures, including facilitated carbon points and enhanced

building energy efficiency, had direct linkage effects.
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O As a result of analysis on linkage effects in the “2nd Detailed Action Plan on
Climate Change Adaptation in Incheon Metropolitan City’ (30 measures) and
greenhouse gas reduction policy, 3 measures including appropriate use of fertilizer
for rice farming were discovered to have been directly linked to greenhouse
gas reduction. 2 measures, including the survey on the actual conditions of
greenhouse gases in Incheon Metropolitan City, were indirectly linked. 3 measures
with direct linkage effects with atmospheric environment management policy
included establishing green spaces within the city and health management for
vulnerable social groups. 2 measures having indirect linkage effects included

the establishment of a zero—carbon demonstration school.

O As a result of analysis on linkage effects of 2nd Action Plan for the Metropolitan
Area Air Quality Management in Incheon Metropolitan City" (71 measures),
20 measures were discovered to have been directly linked with greenhouse
gas reduction, and they included small incinerators management, support for
the installation of low—NOx burners, expansion of urban green spaces, and
the creation of urban forest. 4 measures were indirectly linked, including
enhancement of a basis for atmospheric measurement and monitoring. As
for climate change adaptation policy, 2 measures were directly linked, and
they included measures for the protection of the vulnerable. 2 measures were
indirectly connected, and they included enhancement of the basis for atmospheric

measurement and monitoring.

4. Establishment of an Integrated Policy Inventory

O The study focused on listing such policies pursued by the national and Incheon
Metropolitan City as climate change adaptation, greenhouse gas reduction
and atmospheric environment management, and establishing a policy inventory
for integrated climate change response by analyzing the linkage effects of

each detailed policy.
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| Table 4-1 | Definition of Types of Integrated Policy Inventory

Definition Effects
Reduction- Policies expected to generate effects of linkage between greenhouse
Adaptation gas reduction measures and climate change adaptation measures.
Reduction- . .
. Policies expected to generate effects of linkage between greenhouse
Atmospheric

environment

gas reduction measures and atmospheric environment management.

Adaptation-
Atmospheric
environment

Policies expected to generate effects of linkage between dimate change
adaptation measures and atmospheric environment management.

Reduction
-Adaptation
-Atmospheric
environment

Policies expected to generate effects of linkage among greenhouse
gas reduction measures, climate change adaptation measures, and
atmospheric environment management.

O The integrated policy inventory consists of 8 large categories, including energy,

industries, life, transport, wastes, absorption sources, implementation base,

and minimization of damage caused by exposure. There are also 24 medium

categories set through sub—division of policies by sector among the large

categories based on thorough review and application of greenhouse gas

reduction, climate change adaptation, atmospheric environment management,

and comprehensive measures on fine dust management as pursued by the

national and Incheon Metropolitan City.

| Table 4-2 | Large and Medium Categories of Integrated Policy Inventory

Large Category Medium Category
1. Expanded installation of infrastructure for new renewable energy
1. Energy
2. Support for distribution of new renewable energy
1. Management on emitting facilities in establishments
2. Industry
2. Construction and agriculture & livestock
1. Household pollution sources management
3. Life

N

. Enhancement of energy efficiency of public facilities and buildings
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Large Category

Medium Category

. Distribution of eco-friendly cars

2. Low pollution measures

3. Establishment of infrastructure for roads and transportation

4. Transport facilities
4. Traffic demand management
5. Ships and ports
6. Aviation and airports
1. Reduction and recycling
2. Effici i t and i f basi i tal
5 \Wastes |_c!e_ncy improvement and expansion of basic environmenta
facilities
3. Treatment of remaining heat and by-products
) 1. Forestry
6. Absorption Source
2. Oceans
1. Policy base
7. Implementation Base | 2. Education and promotion
3. Civic and private sector participation
1. Facilities
8. Minimization of 2 Zones
Damage Caused by :
Exposure 3. Vulnerable social groups
4. Policy base

O The policy inventory consists of a total of 4 types : greenhouse gas reduction

and climate change adaptation (Reduction—Adaptation), greenhouse gas reduction

and air emissions management (Reduction—Atmospheric environment), climate

change adaptation and minimization of damage caused by the exposure

(Reduction—Atmospheric environment), and policies that can expect more than

three effects. It is also composed of 8 large categories featuring energy, industries,

life, transport, wastes, absorption sources, implementation base, minimization

of damage caused by exposure, and 24 medium categories where policies are

sub—divided by sector of large categories.

O Integrated policies of reduction—adaptation : 12 measures in the sectors of

industries, life, wastes, and absorption sources
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| Table 4-3 | Integrated Policy Inventory of ‘Reduction-Adaptation’

Medium .
Category Small Category Project
) 2. Construction and Pursuit of reduction in chemical fertilizer use
2. Industries

agriculture & livestock | through its appropriate use in rice farming
Green roof project
Insulation Enhancement of Buildings

Energy welfare project for vulnerable social
groups

3. Treatment of remaining | Reuse of public sewage treatment water
heat and by-products | Establishment of smart water grid

Forest tending operations

Afforestation project

Establishment of ‘HOPE' Incheon’s Grove in

2. Enhancement of energy
3. Life efficiency of public
facilities and buildings

5. Wastes

Mongolia
6. Absorption | 1. Forestry Preparing measures to prevent forest fires and
sources expanding damage reduction facilities due to

climate change

Creation of green spaces in urban (Plant 30
million trees)

2. Oceans Maritime forest (Fishing bank) project

O Integrated policies of reduction—atmospheric environment: 50 measures in
energy, industries, transport, and wastes

| Table 4-4 | Integrated Policy Inventory of ‘Reduction-Atmospheric environment’

Medium

T Small Category Project

Photovoltaic power energy generator
installation project

Installation and operation of fuel cell power
generators

Establishment of a basis for offshore wind
power

Installation of photovoltaic power generators
in rural areas

Distribution of a geothermal heat system for
horticultural facilities

Production of new & renewable energy from
organic wastes (Songdo)

Expansion of joint resource facilities of
livestock excretion

1. Expanded installation of
1.Energy infrastructure for new
renewable energy
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Medium

T Small Category

Project

2. Support for distribution of
new renewable energy

Support for new renewable energy-fueled
housing (By house and village including 10
houses or more)

Cogeneration support for new & renewable
energy (Diesel generators within jurisdictions
and island areas)

new & renewable energy area support project
(Government offices and social welfare
facilities)

Mini photovoltaic power generator
distribution project (200-520W)

Green home support project (Subject to
apartment houses within IFEZ)

Support for operation of Citizens' Solar
Generator (Joint investments by citizens)

Carbon neutral programs for basic
environmental facilities (Photovoltaic power
generation)

1. Management of emitting

2. Indlustries facilities in establishments

Support for installation of low NOx burners

1. Distribution of
eco-friendly cars

Distribution and expansion of eco-friendly
low-carbon vehicles

Distribution of energy-saving vehicles to public
institutions

Distribution of eco-friendly vehicles

4. Transport .
P 2. Low pollution measures

Attachment of devices to stop idling for cars
in production

Designation and expansion of no-idling stop
zones

Earlier scrapping of old cars

Conversion of school buses into LPG cars

Distribution of CNG buses

3. Establishment of
infrastructure for roads
and transportation
facilities

Establishment and operation of GRT in
Cheongna International City

Suin Line double-track subway construction

Great Train eXpress (GTX-B) construction
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Medium

T Small Category

Project

Seoul City Railway No. 7 extension construction
(Cheongna & Seoknam)

Seoul City Railway No. 1 Songdo extension
construction

Incheon City Railway No. 1 Geomdan extension
construction

KTX construction (Departing from Incheon)

Establishment and operation of BUS Rapid
Transit (BRT)

Operation of intermodal transit center for public
transportation

Operation of urban magnetic levitation trains

Operation of Incheon City Railway No. 2

Transportation environment improvement
system

Expansion of base for public transportation

4. Traffic demand
management and etc.

Expansion of bike road

Operation of public bicycles

Reduction in daily average travel distance of
vehicles

Implementation of measures to reduce
single-occupant cars

Expansion of car-sharing system

Facilitation of an every-seventh-day-no-driving
system

5. Ships and ports

Ship emission reduction program

1. Reduction and recycling

5. Wastes

Operation of Nambu Wide-Area Wastes
Recovery Center

Reduction in household wastes and expansion
of the rate of recycling

Control of over-packaged wastes

Control of use of disposable products

Recycling of waste wood (large-scale wastes)

2. Efficiency improvement
and expansion of basic
environmental facilities

Management of small incineration facilities

3. Treatment of remaining
heat and by-products

Operation of a power generator fueled by
remaining heat of incinerated wastes
(Cheongna)
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O Integrated policies of adaptation—atmospheric environment: 3 measures in

the exposure damage minimization sector

| Table 4-5 | Integrated Policy Inventory of ‘Adaptation-Atmospheric environment’

Medium
Category

Small Category

Project

8. Minimization
of damage
caused by
exposure

Management of multi-use facilities for socially
vulnerable groups

1. Facilities (Measurement of air quality and installation of air
purifiers around schools, daycare centers,
kindergartens and elderly care centers)
Designation of concentrated management area of

2. Zone .
fine dust

3. Vulnerable Provision of environmental welfare service to socially

social groups

vulnerable groups

O Integrated policies of reduction—adaptation—atmospheric environment: 5

measures in the life and absorption source sectors

| Table 4-6 | Integrated Policy Inventory of ‘Reduction-Adaptation-Atmospheric
environment’

Medium .
S Small Category Project
. Domgstlc Support for replacement of low NOx home boilers
3. Life pollution sources
and mandatory sale and supply
management
Expansion of urban green spaces and creation of
urban forest
6. Absorption Forestry Creation of urban forest

source

Creation of street forest roads

Establishment of ecological playground

O As for detailed measures of the integrated policy inventory established in the

study, a policy card including project name, overview, legal basis, domestic

and foreign cases, achievements, action plans (Performance Indicator), and

investment plans was made continuously updated in the future.
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5. Conclusion and Policy Suggestions

O As Incheon Metropolitan City continues to establish a ‘Green Growth 5—Year
Plan’, ‘Detailed Action Plan on Climate Change Adaptation,” and ‘Action Plan
for the Metropolitan Area Air Quality Management™ by the national policy plan,
it is expected that the results of this study will help Incheon Metropolitan City
to prioritize policies that can maximize the linkage effects and co—benefit between

policies.

O Concerning greenhouse gas reduction, climate change adaptation, and atmospheric
environment management, targets cannot be fulfilled using just one particular
policy. They must be continuously improved every 5 years or 10 years, and

the list of policies and integrated policy inventory needs to be updated continually.

O A systematic performance system has yet to be established for the greenhouse
gas reduction program, so it is necessary to check progress by continuously
updating a policy card based on study results and come up with a system that

can point out matters to be improved in the future.

O The study on the future quantitative integrated policy effects is needed so that
the justification and budget of the integrated policy can be expanded by
quantitatively presenting the common benefits or linkage effects that can be

expected through one policy implementation.

O As for linkage effects among policies, the existing papers or reports were applied
first in to maximize objectivity. The researchers’ subjective judgment selected
the areas not covered in the previous study, and there is a limitation to the

lack of sufficient objectivity.

O In order to ensure the objectivity of the effects of policy linkage, a group of
experts on climate change adaptation, greenhouse gas reduction, and atmospheric
environment management policies will be formed in the future, and the Delphi
survey will be to supplement them. Also, the integrated policy inventory will

be improved through further research on policies with indirect linkage effects.
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1. Background and Purpose of the Study

O The Incheon Metropolitan City established the “2nd Comprehensive Plan for
a Response to Climate Change (2016-2035)." It announced the ‘2030
Greenhouse Gas Reduction Roadmap in Incheon Metropolitan City as a
follow—up measure to the revision of the 2030 National Greenhouse Gas

Reduction Roadmap’ to implement reduction at a city level in the future.

O In the process of inviting public participation in its ‘Demonstration Smart
City’ following the ‘Smart City Implementation Strategy for Future Innovation
and Growth Engine Creation” pursued by the Presidential Committee on The
Fourth Industrial Revolution, Incheon Free Economic Zone Authority IFEZA)
applied for designation of Songdo as a “Smart City Demonstrator’. It suggested
establishing a city model with a high demand for the advancement of
citizen—oriented services and a living lab—style model for technological

innovation and business creation.

O As climate change response projects and smart city development projects are
very similar to programs implemented in the energy and environment sectors
that aim to raise sustainability, it has been deemed necessary to come up
with complementary measures and policies for the establishment of a
Climate-Smart City able to respond to climate change through reviewing

existing programs and conducting surveys on examples of advanced cities.

O The study is focused on identified issues related to climate change and the
environment in IFEZ (‘Songdo’ hereafter) over the past 3 years through a
survey and media research, in addition to understanding urban issues facing
the Songdo area, with an emphasis on urgent and high—demand climate and

environment problems,

O It systematically classifies smart city programs pursued by IFEZ into relaxation
and adaptation programs from the perspectives of a response to climate change,

in order to see if a thorough policy base for a Climate—Smart City has been
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established that meets policy demand in related areas and whether policy

services are sufficiently provided.

O The study also conducts a survey on overseas applications on a digital twin
and the core technology required by a smart city. This is to maximize satisfaction
on the part of citizens based on local demand while suggesting a vision and
a strategy for a Climate-Smart City that can raise synergy effects through

a balanced combination with the climate environment sector.

2. Establishment of Climate-Smart City Concept

O Reflecting 6 factors such as mitigation, adaptation, transparency, technology,
financial resources and capacity—building included in the Paris Agreement
that was adopted by the 2015 Conference of the Parties to the United Nations
Framework Convention on Climate Change (COP21), it suggests the concept
of a Climate—Smart City.

- (Mitigation) A low carbon city where the latest technology for reduced
greenhouse gases emissions causing climate change is applied to use energy

efficiently

- (Adaptation) A resilient city where the ecosystem, society, and the economy

are concentrated on minimizing risks to adapt to irreversible climate conditions

- (Financial resources) A city focused on transparently managing financial resources

and technologies to fulfill such a target as the response to climate change

- (Capacity building) A city focused on providing various stakeholders (citizens,
public servants, and students) with educational services in related institutions
to further understand basic concepts relating to green growth and the response

to climate change

- (Technology) A sustainable city focused on managing and resolving the
complexity of diverse urban problems in the public sector and the private

sector based on an integrated two—way information communication platform,
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ultimately striking a balance in quality between the life of citizens and the

society, economy and the environment within a city

3. Analysis of the Current Status of Songdo

O In the 2000s, the Korean government initiated the development of the Incheon
Free Economic Zone (IFEZ), creating a city by reclaiming land from the West
Sea near Incheon to build a central city in the economy of Northeast Asia.

Of three such areas — Songdo, Yeongjong and Cheongna

- Songdo took the lead in terms of the speed of development.

O As of November 2019, considerable progress had been made in site development
and infrastructure construction in the Incheon Free Economic Zone Songdo.
The Initial Framework Phase (Phase 1, 2003-2009) and Investment Attraction
Phase (Phase 2, 2010-2014) were completed. Presently it is in the final Diffusion
Phase (Phase 3, 2015-2020).

O Specialized complex development projects such as the establishment of
knowledge—based industry clusters for IT and BT, the creation of new growth
engines for logistics and tourism, and the introduction of the Songdo Global

Complex are being undertaken at the moment.

O There are mudflat and wetland protection areas around Songdo—dong in

Yeonsu—gu. 38 endangered animals and plants inhabit the area.

O Fine dust decreased from its peak in 2009 and showed a stagnant trend,
but exceeded the standard in 2015.

O Eco-friendly places to relax, including Central Park, Michuhol, and Sunrise

Park, were established to secure the world’s highest urban green area ratio.

O Toward a garbage—free city on the street, 57.6 km of the underground pipeline
and 7 collection facilities for household waste are installed in the 1~7

Construction Sections.
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O As of 2018, the total population of Songdo is 139,580, and the total number
of households is 55,705.

O The road rate of Songdo was 137.7% as of 2017.
O UNESCAP, UNOSD, GGGI, and GCF are located in G-Tower in Songdo.

4. Local Demand and Survey on the Current Status of Policy

O A survey was conducted of 120 persons in 9 institutions to understand demand

for the establishment of a Climate—Smart City.

- The survey was conducted in five areas including urban issues, climate change,

environmental pollution, response subjects and smart city

O A secondary keyword analysis was used for fine dust and odors, which are
essential issues in the survey, to derive sensitivity, context, and policy

(Implemented on a partial basis).
O The survey on the current status of policy was conducted in three phases.

O (Phase 1) Review the Incheon Metropolitan City climate change policy project
and the IFEZ smart city managed and supervised by the Incheon Free Economic
Zone Authority to classify it as mitigation and adaptation, and investigate

the details of smart city projects through expert investigation.

O (Phase 2) ‘Urban metabolism’ theory aimed to analyze the flow of energy
and resources within a city from a systematic perspective. It was used as
an analysis framework to indicate the current status of sectoral policies on

land use, transport, buildings, wastes, and other administrative matters.

O (Phase 3) A study was conducted to see if current policies supplied by the
public sector meet citizens' demand (or if they are not harmonized or if there
are considerable gaps) through the overlap of policy supply with policy demand

examined in Phase 1.
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O A survey on the current policy status in phase 3 classified three significant
issues (fine dust, means of public transportation, and a lack of decent jobs)
to compare citizens demand with local policy based on the results of the

survey on previous phases.

O Citizens expressed a demand for information on fine dust and purchase of
itemns for personal protection and support measures for the protection of children
against fine dust, but local policies tend to focus on projects in the transportation

sectors.

- The concentration of fine dust in living spaces (e.g., subway, bus, bus stop,
apartment complex, etc.) frequented by citizens needs to be measured, and
a Living Lab policy enabling citizens to take part in activities on education
and climate environment proactively is required.

O Regarding public transportation sector, there is a demand for improved means
of urban transportation, and such local policies as two cases of investment
in transportation infrastructure, a car—sharing policy. There is also the current

implementation of the Songdo—Landmark City Station Extension Construction.

- Village buses and car sharing for commuting need to be enhanced, and efforts
need to be made to shorten travel time through improved traffic signals based
on data offered by Integrated Control Center and advice from traffic experts.

O In the job sector, there is a demand from citizens for good jobs and more
jobs, and in terms of local policies, projects are underway to create a global
economic platform, service hub, convergence industry hub, and compact smart
city.

- As a testbed for eco—friendly, low—carbon convergence technology, policies

that can benefits new investors are required.
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5. Strategies for the Enhancement of a Climate-Smart City

O Need to conduct a survey on demand for urban issues and implement a

citizen—oriented city plan to create a city that citizens can feel.

O It is necessary to push for a digital twin in phases by using a web—based
3D spatial information system in the Incheon Free Economic Zone Authority
(IFEZA). It is also necessary to develop a plan to bilaterally share information

between the private sector and the public sector through an open platform.

O Need to promote international cooperation projects in developing countries
with international organizations in the Incheon region, and share experiences

of Northeast Asian cities to become a global climate change leading city.

6. Conclusion and Policy Suggestions

O This study suggests creating a global Climate—Smart City based on demand
by emphasizing Songdo’s locational advantage of embracing international

organizations in the climate and environment sector.

O Climate-Smart City is concepts that focus on local issues, with the plan for
combating Climate Change by local government include six factors of the
Paris Agreement (Reduction, Adaptation, Transparency, Financial Resources,

Technology, and Capacity Building).

O The study proposes the establishment of an open platform as a key means
of expanding citizen participation. Besides, it is suggested that data and empirical
research needed to build a platform specialized for climate environment be
established and discussed with experts, taking advantage of the fact that

international organizations for climate environment are located in Songdo.
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1. Background and Purpose of Study

O The "Framework Act on International Development Cooperation; in Korea
specifies central administrative agencies, local governments, and public
institutions as implementing agencies of international development cooperation
programs, laying the basis for local governments' implementation, which
gradually expanded the scale of their international development cooperation

projects in the 2010s.

O Incheon Metropolitan City introduced a GCF Secretariat to Songdo, pushing
for the facilitation of international cooperation and exchanges related to climate
change to realize ‘Incheon, Capital City of the Global Green Environment.’
However, it has yet to produce sufficient results in the international development

cooper ation sector.

O This study is focused on analyzing and evaluating the Feasibility of implementing
development cooperation programs in the climate and environment sector
of Incheon Metropolitan City, and suggesting international development
cooperation policies in the climate and environment sector, taking into
consideration the comparative advantage of Incheon as well as the direction

of a strategy for implementation of the programs.

O Toward this end, the study is concentrated on examining trends in the
International community and a basis for international development cooperation
policy at a governmental level. It also delves into the current status of policies
and implementation by local governments before analysis on international
development cooperation programs of Incheon Metropolitan City and matters

to be improved therein.
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2. International Development Cooperation Policy and the
Current Status of Implementation by Local Governments

1) International development cooperation policy

O All international development cooperation programs in Korea are implemented
based on the "Framework Act on International Development Cooperation,
established in 2010, and the law aims to raise the appropriateness of policy
and the efficiency of execution by specifying essential matters for international
development cooperation in order to contribute to enhancing the shared
prosperity of human beings and world peace by effectively fulfilling the policy

goals of international development cooperation.

O Based on the "Framework Act on International Development Cooperationy,
the “2nd Mid-Term Strategic Plan for International Development Cooperation
(2016-2020)" established in 2010 aims to prevent fragmentation of ODA,
raise transparency in programs, and pursue international development
cooperation along with various partners by suggesting @O Integrated ODA,
@ Substantive ODA and ® Collaborative ODA as three pillars assignment
with a vision of making a ‘contribution to enhancing common prosperity

of human beings and world peace.’

O Also, the Korean government is establishing diverse policies and strategies
to raise the aid effectiveness of international development cooperation programs

and effectively conduct programs through the use of comparative superiority.

- Core partner countries were selected through the integration of loan assistance
and grant assistance, and the Country Partnership Strategy (CPS) was
established. In the second stage, partner countries (24 countries) selected 3
to 4 core cooperation sectors, and a plan was made to channel 70% of the

total budget for development cooperation into partner countries.

- The latest New Southern ODA is a strategy aimed to relieve the developmental
gap for enhanced regional connectivity and push for differentiated ODA that
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can contribute to Korea's sustainable development based on the New Southern

Policy 3P (People, Peace, and Prosperity) pursued by the current regime.,

2) The current status of international development cooperation
by local governments

O Following the Ordinance on International Exchange and International
Development Cooperation enacted by local governments, each local government
has established strategies and plans and carried out projects. As of February
2020, seven metropolitan and provincial governments separately enacted the

International Development Cooperation Ordinance.

O As for the total budget utilized for international development cooperation
Project executed by each local government over the past 10 years,
Gyeongsangbuk—do ranked 1st recording $336,000, followed by Gyeonggi—do
($330,000), Incheon Metropolitan City ($250,000) and Seoul Metropolitan
City ($156,000). They are considered to be actively implementing international

development cooperation projects led by local governments.

O Since most of the local government's international development cooperation
projects are carried out on its own budget, it is challenging to coordinate
international development cooperation projects at the national level. This can
be a limitation in terms of project effectiveness and project promotion
capabilities.

- As local governments do not participate in a council of institutions related
to grant assistance, it is challenging to adjust overlapped programs. As
promotional or one—off programs tend to be implemented without consideration
of national strategy and development plans in recipient countries, they tend
to be less effective and further present difficulties in executing specialized

programs due to shifting rotation and an absence of responsible departments.
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3) The current status of international development cooperation
conducted by overseas local governments

O Germany and Spain are considered to be representative countries where proactive
local governments conduct international development cooperation, and Germany
has a very high proportion of scholarships and research funds for students from
developing countries in international development cooperation projects. Also,
Spain's budget for international development cooperation projects implemented
by local governments accounts for 30% of the nation's total budget for international
development cooperation, and projects through cooperation with NGOs are
actively promoted. Local governments in foreign countries are pushing for various
forms of international development cooperation projects based on the central

government's autonomy and independence.

O The Japanese central government encourages local governments to take part
in international development cooperation. In particular, Yokohama served as
a hub connecting to the center of Japan and all other countries, pushing for

international development cooperation programs based on the Y-PORT Project.

- It is focused on international technology cooperation partnership to support
developing countries in Asia suffering environmental problems caused by
increased population and urban development, through the use of the know—how
in urban development and environmental technology of private companies
in Yokohama. The Y-PORT project is a Public—Private Partnership(PPP)
in an international technical cooperation project that utilizes Yokohama's

resources and technologies.

- The "Y-PORT Center, an overseas infrastructure platform based on PPP
that involves such diverse partners as the local government of Yokohama,
schools, companies, research institutions and branch offices of international
organizations, plays a vital role in creating an environmental technology market
for the institutional advancement of developing countries, the generation of
smart city solutions through collaboration between the city and companies,

and the establishment of an international network through mutual exchanges

*¢ 64 Research Briefs : 2019 Incheon Climate & Environment Research Center



on the need for technological development in developing countries and provision

of technical information by companies within the jurisdiction.

- Y-PORT projects and centers in Yokohama, a sister city of Incheon Metropolitan
City, represent examples that can be referred to when planning strategies and
implementation systems for international development cooperation projects in

climate and environment at the local government and city level.

3. The Current Status of International Development
Cooperation in the Domestic Climate and Environment
Sectors

O The Korea International Cooperation Agency (KOICA), the organizer of Korea's
ODA, has a total of $380 million in development cooperation projects in
response to climate change from 2005 to 2015, and the proportion of climate
change projects increased from 10% in 2005 to 27% in 2011 to 17% in 2015.
The climate and environment sectors are not included in KOICA's five priority

sectors, so remains lower than other sectors.

O KOICA's Mid-Term Strategy in the field of climate change has a vision of
‘improving the quality of life in developing countries' and aims to join the
international community's efforts to cope with climate change and contribute
to building capacity for the climate change response of developing countries.
The goals consist of strategic objectives such as sustainable development through

climate change response and capacity building for climate change.

O Central ministries such as the Ministry of Environment, the Ministry of Oceans
and Fisheries, the Ministry of Trade, Industry and Energy, the Ministry of
Economy and Finance, the Ministry of Science and ICT, the Korean
Meteorological Administration and the Korea Forest Service conduct
international development cooperation projects in the climate and environment
sectors based on their expertise. Interest in climate change and environmental

projects is increasing based on agendas in the international community.
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4. The Current Status of Analysis on International
Development Cooperation in Incheon Metropolitan City

1) Policy directions for international development cooperation of
Incheon Metropolitan City

O Incheon Metropolitan City established a five—year Mid—term Strategic Plan by
the "Ordinance on International Exchange Cooperation and International
Urbanization in Incheon Metropolitan City;. The plan consists of a
mid—to—long—term vision and strategy for an international city, matters on
inducement and support for international organizations and overseas institutions,
plans on facilitated exchanges with overseas sister cities, methods of raising citizens’

global consciousness, and matters on raising and operating funds.

- In accordance with the 1st Mid—term plan, an action plan is made on an
annual basis to fulfill the vision of the ‘Establishment of a Global Stronghold
City Visited by Global Citizens’. This is based on implementation strategies,
including @ Strengthening the Capacity of Autonomous Diplomacy, @ Strategic
Exchange and Cooperation, @ Specialized City for International Organizations,

and @ Foreigner—Friendly City.

O Incheon Metropolitan City is strengthening exchanges and cooperation with
ASEAN cities linked to the central government's New Southern and New
Northern policies. It is pushing for the business of exchanges with China
and the peace process triangle on the Korean Peninsula (Incheon, North Korea,
China). Besides, various international cooperation projects, such as cooperation
projects for international organizations and international exchanges for citizens
participation, are implemented, and international development cooperation
projects are also included in the Incheon Metropolitan City's New Southern

and New Northern tasks.

*¢ 66 Research Briefs : 2019 Incheon Climate & Environment Research Center



2) Status of international development cooperation in Incheon
Metropolitan City

O As of 2017, the budget for Incheon Metropolitan City’s international
development cooperation was 26.191 billion won, ranking 3rd in terms of
execution following Gyeongsangbuk—do and Gyeonggi—do and st
metropolitan and provincial governments in terms of the ratio of its budget
allocated to international development cooperation. It also ranked 2nd in
terms of the ratio of its budget allocated to international development
cooperation in production in the area, representing a larger budget for

international development cooperation than other local governments.

O The international development cooperation projects of Incheon Metropolitan
City are characterized by a high rate of multilateral cooperation programs
supported by international organizations. Medical assistance projects in
developing countries in Asia and ‘HOPE,” Incheon’s Grove in Mongolia, are
cited as representative international development cooperation projects that

have been pursued for 10 years or longer.

5. The Direction of International Development Cooperation
in the Climate and Environment of Incheon Metropolitan
City

1) Analysis of the conditions for development cooperation in the
climate and environment of Incheon Metropolitan City

O Incheon Metropolitan City is actively pursuing environmental projects, with
its performance in reducing greenhouse gas emissions in the public sector
topping the list of local governments for three consecutive years from 2016
to 2018. Also, experience in international development cooperation projects
in the environment sector was accumulated to secure capabilities in the

environment sector and international development cooperation.
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O Incheon Metropolitan City has environmental institutions and corporations such
as the National Institute of Environmental Research, the Korea Environment
Corporation, and Sudokwon Landfill Site Management Corporation within its
jurisdiction. It also has a total of 15 executive and regional offices of international
organizations, including 11 international development cooperation—related
organizations located in the city. It is considered well equipped to conduct
cooperation with various partners in the climate and environment sector and

create networks and access diverse platforms.

O Incheon was certified as a UNDRR (United Nations Office for Disaster Risk
Reduction) Role Model City for the first time in Korea in January 2020,
laying the foundation for policies on international development projects in
climate and environment based on the fulfillment of obligations and pledges

made by local governments under the current administration.

O A strategy on the direction of international development cooperation of Incheon
Metropolitan City was generated through a combination of internal and external

environmental analysis results on international development cooperation using
SWOT analysis.

- In international development cooperation projects of Incheon Metropolitan
City, it is necessary to focus on climate and environment or to focus on
projects in the field, establish performance systems and strategies through
networks with international organizations, and especially link them with

UNDRR role model city activities to enhance their effectiveness.

- The Incheon Metropolitan City intends to find unique projects based on
approaches or areas that are difficult for the central government to pursue
and encourage the participation of national-level project stakeholders in the
project plan and implementation to align the direction with the national strategy.

- Incheon can utilize funds other than those from the budgets allocated for
international development cooperation projects led by the city that may be
used through the invitation of public participation in the KOICA program.

They can be made to push for public—private sector cooperation programs
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through corporate matching funds and by connecting to budgets for other
projects, including the UNDRR Role Model City activity.

- Incheon shall establish a separate implementation system and an agency
dedicated to international development cooperation projects to promote
efficient projects and encourage international organizations in Incheon to
actively cooperate and contribute to projects in the Incheon, thereby contributing

to the enhancement of Incheon citizens' awareness of the projects.

2) The direction of international development cooperation policy
in climate and environment of Incheon Metropolitan City

O Policy directions and strategies were established by following the global agenda
of the international community, aligning the direction of national policies,
and reflecting the policy stance of Incheon Metropolitan City and its comparative

superiority in the field.

| Figure 6-1 | Draft Proposal for Strategy for the Implementation of Development Cooperation
Projects in the Climate and Environment Sector of Incheon Metropolitan City

Vision To contribute to enhancing the capacity of cities in developing
countries to respond to climate change
Support for enhancement Suboort for dimate chanae Pursuit of sustainable
Strategic || of capacity of dities in PP - 9 development of
X : response projects . "
goals developing countries to ) international development
) conducted at a city level . :
respond to climate change cooperation projects
Education on .
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enhancement of Greenhouse gas reduction . :
. . mainstreaming for ODA
competence in accessing program Oarams
Green Climate Fund brog
Program . Organization of
Education on .
. International
enhancement of Climate change .
. . . Development Cooperation
competence in responding| adaptation program - .
. Coundil for Climate and
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O With the policy goal of 'increasing the capacity of developing countries to
respond to climate change and increasing the international status of the Global
Green City of Incheon, this strategy focused on @ reducing greenhouse gases
and strengthening the capacity to adapt to climate change in the city (developing
countries), @ increasing the access capacity of the Green Climate Fund. The
priority projects were designed to provide invitational training to enhance
access to the Green Climate Fund and to support the establishment of natural

disaster prevention (reducing) urban Governance in response to climate change.

O The government will push for training sessions for civil servants in developing
countries and Public—Private Partnership projects that can allow companies
Incheon to make inroads into overseas markets in the form of intensive
cooperation projects. Priority cities were designated based on Incheon's sister
cities and friendship cities and the core partner countries subject to national
cooperation, and the Small Island Developing States (SIDS) was included to

reflect the location and environmental conditions of Incheon City.

O This study presented detailed plans and directions for international development
cooperation projects, along with measures to secure budgets through participation
in the ministries” suggest projects and global training projects by KOICA, and
Implementation of Public—Private Partnership projects, and the linkage of other
budget projects, such as UNDRR Role Model City's activities.

6. Conclusion and Policy Suggestions

O The study is focused on suggesting the direction of and strategies for international
development cooperation policies in the climate and environment sector of Incheon
Metropolitan City based on the comparative superiority of Incheon Metropolitan
City by overcoming limitations facing local governments. This is in order to
maintain the conformity of governmental policies on international development

cooperation and the response to climate change based on global agendas.
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O It seeks to establish plans to maximize the advantages of programs led by local
governments competent in implementing programs based on local communities,
as they have experience in the establishment and development of local governance
and can make use of the existing cooperative networks among cities, while
overcoming weaknesses and limitations of programs led by the central government
that usually take a long time, resolving diverse and competitive policy issues,

and considering fulfillment of goals of enhancing national interests.

O It needs to contribute to fulfilling relevant roles in the international community
through a proactive response to the New Climate Regime actively pursuing
and expanding international development cooperation programs in the climate
change sector and the environment sector for the realization of Global Green
City Incheon; offering a chance to companies within the jurisdiction of Incheon

desiring to advance into overseas markets.

O Incheon should overcome the limitations that it has drawn up a large budget
for international development cooperation compared to other local
governments. It does not have a high policy interest in international development
cooperation projects, even though it has the capacity and policy background.
Besides, mid— to long—term project promotion and a stable budget should
be secured through the enactment of international development cooperation

support ordinances, basic plans, and implementation plans.

O To enhance the effectiveness of international development cooperation projects,
close cooperation with various partners is essential, and the Incheon Climate
Environment Research Center, Incheon Green Climate Industry Support Center,
and Incheon International Development Cooperation Center which have secured
expertise and networks in each field in the Incheon. In addition to cooperation,

it is necessary to establish an agency dedicated to carrying out projects.

O In order to effectively use the limited budgets and resources offered by local
governments and produce efficient performances, it is necessary to pursue

the ‘Branding’ of those differentiated climates and environment programs for
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international development cooperation unique to Incheon, going beyond
strategies for Climate and environment sectors of international development

cooperation, as suggested by the study.
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1. Background and Purpose of the Study

O As an adaptation to climate change becomes more important for minimization
of its effects, and in order to better respond to it, the government established
a ‘Comprehensive Plan on Climate Change’ in 2008 in which 13 ministries,

including the Ministry of Environment, took part.

O The national government mandated detailed action plans for climate change
adaptation to the lower—level local government following the metropolitan

and provincial governments.

O As climate change has different effects by area, the characteristics of each
area need to be understood. Ongoing adaptation plans become more important,

and detailed action plans connected to lower—level local governments need

to be established.

O However, most of the current local governments' vulnerability assessments
are based on the importance of base data and assessment indexes in the VESTAP,

provided by the Ministry of Environment.

O In order to raise the Adaptation Plan’s effectiveness in Incheon Metropolitan
City, the importance of detailed vulnerability evaluation items were established
through a survey in Incheon, as well as a vulnerability map to check the

results of vulnerability by eup, myeon and dong.

2. Main Study Contents

O The study was conducted to establish a climate change vulnerability map
of Incheon Metropolitan City. This was in order to reflect the local characteristics
of vulnerability assessment used in the ‘2™ Detailed Action Plan on Climate

Change Adaptation Measure in Incheon Metropolitan City.’

O Based on the underlying data of VESTAP, the vulnerability database is established
by calculating the vulnerability item by establishing a formula by item/sector/area.
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O In order to reflect regional characteristics, a survey on the importance of
vulnerability was conducted. Relevant opinions were reflected in Incheon’s

climate change vulnerability map.

| Figure 7-1| Flow Chart of the Study
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characteristics VESTAP (DB of Incheon Metrogolitan City

Climate Change Vulnerability)
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Current al'_ld prospective 7 sectors and detailed items (47 items)
state of ClllT‘latE change ) DB of Climate exposure, sensitivity, adaptation
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Vulnerability and risk

assessment A survey on the importance of vuinerabhility
Survey on a‘aaptation 1o Calculation of importance by sector (5) and
climate change adjusted detailed item (30)
Compreh en;N e analysis Establishment of a climate change vulnerability
diagngsis & setting the 2nd map for Incheon Metropolitan City
implementation plan direction

3. Analysis of the Current Status of Climate Change in
Incheon Metropolitan City

O It is necessary to establish climate change adaptation measures suited to the
characteristics of islands (Ganghwa—gun and Ongjin—gun) and the downtown

areas (Bupyeong—gu, Namdong—gu, etc.)
O The current status of climate change in Incheon Metropolitan City (1930-2010)
- Annual average temperature : Increased by about 1.0 ‘C (9%)
- Rainfall : Increased by 141 mm (about 13%), Frequency of local torrential
rainfalls 1 & Rainfalls in the spring in March and April |
- Wind speed : Decreased by 0.8 m/s (about 21%)
O Increase in an annual average temperature — Heatwave and abnormal

temperatures, Increased frequency of local torrential rainfalls — Measures

required to counter flooding
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O Decreased rainfalls in March and April — Measures required against drought
in the spring
O Decreased annual average wind speed — Measures required to adapt to climate

change concerning congested air pollutants and high—concentration fine dust

O The 2nd Detailed Action Plan on Climate Change Adaptation Measure by
lower—level local governments

- 2020 : Ganghwa—gun, Ongjin—gun, Jung—gu, Seo—gu Bupyeong—gu

- 2021 : Gyeyang—gu, Namdong—gu, Dong—gu, Michuhol-gu

O Accurate information, guidelines, etc. need to be presented so that lower—level

local governments can establish adaptation measures that reflect local

characteristics.

4. Case Study and Implication on Adaptation to Climate
Change at Home and Abroad

O Internal climate change vulnerability assessment is conducted using the VESTAP

provided by the Korea Adaptation Center for Climate Change.

O In most cases, a vulnerability assessment is conducted by applying the base
value suggested by VESTAP, and there is no data application reflecting regional

characteristics.

O The study is focused on conducting a survey on the damage caused by climate
change, and carrying out vulnerability assessment according to the application
of the importance. It reflects the characteristics of Incheon Metropolitan City

using a survey based on AHP.

O This study conducted vulnerability assessment by applying importance reflecting
Incheon Metropolitan City's characteristics through a survey of damage cases

and a survey of AHP based on the impact of climate change.
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O Major international cities establish and adopt adaptation policies suiting the
characteristics of each city in order to minimize the damage caused by climate

change.

O Domestic cities analyzed based on domestic case studies conduct climate change
adaptation policies by securing budgets through national government—
subsidized programs responding to climate change, as led by the Ministry

of Environment.

O It is necessary to establish climate change adaptation measures for Incheon
Metropolitan City through the proactive use of national government—subsidized

programs responding to climate change, as led by the Ministry of Environment.

5. Analysis on Climate Change Effects, Vulnerability
Assessment and Prospect Analysis

O The most frequent damage incidents related to climate change are damage
to health caused by heatwave and floods, followed by damage to

forests/ecosystem caused by forest fires.

O Using maps of vulnerable areas of disaster risk, map reflecting local
characteristics such as landslide risk areas, habitual flooding areas, underground

water, and reservoirs related to natural disasters is prepared.

O Regarding high-risk areas indicated in the ‘Comprehensive Plan on Reduction
in Wind and Flood Damage’, river disasters occurred most frequently, followed
by slope and coastal disasters. A field survey was conducted on relevant high—risk

areas.

O In order to conduct an assessment that reflects the characteristics of Incheon
Metropolitan City, a base database offered by VESTAP was used to establish
data on climate change vulnerability. Reflecting opinions from citizens and
public servants, the vulnerability assessment was carried out based on the

application of importance by detailed items.
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| Figure 7-2 | Flow Chart of Climate Change Vulnerability Index in Incheon Metropolitan City
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O A comprehensive vulnerability assessment on Incheon Metropolitan City was

conducted in consideration of the importance generated through the vulnerability

index on health, agriculture and livestock, water management, forestry/ecosystem,

and disaster/calamity. Gyeyang—gu was discovered to be the most vulnerable.

| Figure 7-3 | Result of Vulnerability Assessment on Incheon Metropolitan City
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O Very vulnerable areas as a result of comprehensive vulnerability assessment
by eup, myeon and dong : Bukdo—myeon in Ongjin—gun, Gyeyang 1-dong
in Gyeyang—gu, Gyeyang 3—dong in Gyeyang—gu, Jangsu-Seochang—dong in

Namdong—gu and Yeonan—dong in Jung—gu
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- Bukdo—myeon in Ongjin—gun was very vulnerable in the health, water
management, and disaster/calamity sectors and vulnerable in the agriculture

and livestock and forestry/ecology sectors.

- Gyeyang 1-dong in Gyeyang—gu was very vulnerable in the health, water

management, and disaster/calamity sectors.

- Gyeyang 3—dong in Gyeyang—gu was very vulnerable in the health and

disaster/calamity sectors and vulnerable in the water management sector.

- Jangsu-Seochang—dong in Namdong—gu was very vulnerable in the
disaster/calamity sector and vulnerable in the health, agriculture and livestock

and water management sectors.

- Yeonan—dong in Jung—gu was very vulnerable in the water management and
forestry/ecology sectors and vulnerable in the health, agriculture and livestock

and disaster/calamity sectors.

| Figure 7-4 | Climate Change Vulnerability Grade by Detailed Item in Incheon

Metropolitan City: Very Vulnerable Areas
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O Vulnerable areas as a result of comprehensive vulnerability assessment by eup,
myeon and dong : Songrim 4-dong in Dong—gu, Yeongheung—myeon in
Ongjin—gun, Samsan 1-dong in Bupyeong—gu, Sinpo—dong in Jung—gu,
Yeonhui—dong in Seo—gu, Galsan 2—dong in Bupyeong—gu, Geomdan 2—-dong

in Seo—gu and so on

- Songrim 4-dong in Dong—gu was very vulnerable in the health sector and
vulnerable in the agriculture and livestock, water management, and

disaster/calamity sectors.

- Yeongheung—myeon in Ongjin—gun was very vulnerable in the water

management and disaster/calamity sectors and vulnerable in the health sector.

- Samsan 1-dong in Bupyeong—gu was very vulnerable in the agriculture and livestock

and disaster/calamity sectors and vulnerable in the water management sector.

- Sinpo—dong in Jung—gu was very vulnerable in the water management sector

and vulnerable in the forestry/ecology and disaster/calamity sectors.

- Yeonhui—dong in Seo—gu was very vulnerable in the agriculture and livestock
sector and vulnerable to health, water management, and disaster/calamity sectors.

| Figure 7-5 | Climate Change Vulnerability Grade by Detailed Item in Incheon
Metropolitan City : Vulnerable Areas

. Very vulnerable Vulnerable Average
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O In order to complement the limitations of the climate change vulnerability
assessment through VESTAP, core factors affecting climate by area (using
a satellite photo—based heat distribution diagram in the summer, steep slope
spatial distribution, small river water systems, sewer networks, etc.) and those
subject to potential damage (particular age groups, decrepit buildings, etc.)

need to be taken into account.

6. Priority of Major Adaptation Policies in Incheon
Metropolitan City

O According to the comprehensive vulnerability assessment by Incheon
Metropolitan City, the priority of significant adaptation policies by sector
and detail item was selected for the areas that are highly vulnerable, including
Bukdo—myeon in Ongjin—gun, Gyeyang 1-dong in Gyeyang—gu, Gyeyang
3-dong in Gyeyang—gu, Jangsu-Seochang—dong in Namdong—-gu and
Yeonan—dong in Jung—gu.

O As a result of standardizing the vulnerability index of sectoral specific detail
items, the degree of vulnerability is vulnerable if it is 1.0 or less than 2.0.
That is, the higher the normal standardization index distribution, the more

vulnerable in terms of sectoral detailed items.

O Since there might be limitations in base data on comprehensive vulnerability
assessment based on VESTAP plus uncertainties about space resolution, the
study prioritizes adaptation policies with regards to detailed items that record

2.0 or higher in terms of the typical vulnerability distribution standardization.

O There may be uncertainty about the fundamental data limitations and spatial
resolution of the comprehensive vulnerability assessment using VESTAP.
Therefore, in principle, this study selected the priority of adaptive policy for
items with a standard level of 2.0 or higher in terms of the typical vulnerability

distribution standardization.
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| Table 7-1 | Priority of Major Adaptation Policies for Incheon Metropolitan City

Degree of Normal
Eup, Myeon| _. . S vulnerability | distribution
Gun & Gu & Dong Priority Sector Detailed items by detoiied | standartiza
item tion
Water . . Very
1 management River ecology vulnerability vulnerable 2.397
Water Drought-caused water shortage Very
2 " 2.359
management vulnerability vulnerable
Ongiinr | - Bukdor 3 Agn;ulture and Farmland soil erosion vulnerability Very 2.305
gun myeon livestock vulnerable
Health vulnerability caused by water Very
4 Health bome diseases and infectious diseases | vulnerable 221
Forestry ) .. Very
5 JEcology Pine tree vulnerability caused by pest vulnerable 2.054
Water Water control infrastructure Very
1 I 3.418
management vulnerability vulnerable
. Very
2 Health Health vulnerability caused by floods 3.276
vulnerable
Gyeyang- | Gyeyang 3 Disaster Flood prevention [erastrudure Very 2497
qu 1-dong vulnerability vulnerable
Health vulnerability caused by water Very
4 Health bome diseases and infectious diseases | vulnerable 2.326
5 Health Health vulnerability caused by Very 2101
heatwave vulnerable
Water Water control infrastructure Very
1 I 3.033
management vulnerability vulnerable
5 Disaster Flood prevention infrastructure Very 5497
/Calamity vulnerability vulnerable :
Gyeyang | Gyeyang 3 Health Health vulnerability caused by floods Very 2.458
qu 3-dong vulnerable
Health vulnerability caused by water Very
4 Health bome diseases and infectious diseases | vulnerable 2.326
5 Health Health vulnerability caused by Very 2089
heatwave vulnerable
. Very
Jangsu: 1 Health Health vulnerability caused by floods 2.586
Namdong- vulnerable
o Seochang- W W o
dong 5 ater ater contro |n. rastructure Vulnerable 1973
management vulnerability
1 Health Health vulnerability caused by Very 2210
g Yeonan- heatwave vulnerable
ung-
dong Fishery industry vulnerability caused Very
2 |Forestry /Ecology by change in water temperature | vulnerable 2.146
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1. Background and Purpose of the Study

O A 5-Year Plan was established in accordance with Article 4 of the Enforcement
Ordinance of the "Framework Act on Low Carbon Green Growth, in order
to implement the National Strategy for Low Carbon Green Growth (Jul. 2009),

based on Article 9 of the "Framework Act on Low Carbon Green Growth,.

O As the 2nd Green Growth 5—Year Plan (2014-2018)" established in 2014 was
concluded in 2018, the ‘3" Green Growth 5—Year Plan’ was introduced based
on performance evaluation on previous programs and analysis on the changing

policy environment at home and abroad.

O Since the establishment of the 2 Green Growth 5-Year Plan in Incheon
Metropolitan City (2014-2018)", A Master Plan for a Global Green Capital
City, A ‘Comprehensive Plan for Combating Climate Change (2016-2035), the
2030 Basic Urban Plan” and 2030 Greenhouse Gas Reduction Roadmap in

Incheon Metropolitan City’ have all been introduced.

O Incheon Metropolitan City aims to set the direction of its vision, strategy, and
policy for the pursuit of green growth over the next 5 years through the establishment

of the ‘3" Green Growth Five—Year Plan’ and introduce detailed assignments.

2. Performance of the 2" Green Growth Five-Year Plan
in Incheon Metropolitan City

1) Performance by sector

O Of the 2 Green Growth Plans by sector, Incheon Metropolitan City, which
implemented Greenhouse Gas & Energy Target Management System in the Public
Sector, ranked 1% among local governments for 3 years (2015-2017), and also
took part during the 1% Emissions Trading Scheme planning period (2015-2018)
to sell 83,675 tons through the proactive use of the greenhouse gas reduction

system.
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- In the green industry sector, continuous investment has been made to facilitate
the green industry by expanding purchases of Green Products, fostering Green
Industries and upgrading industrial structure, and creating Green Climate Clusters.

- In the green society sector, green welfare spaces such as Carbon Neutral
Forests and Share Forests, energy welfare support projects for those subject
to social consideration, and Eco—island development projects were promoted.

- In the green cooperation sector, GCF-related programs were conducted,
institutional networks operated, and HOPE -Incheon’s Grove in Mongolia.

- In the green city base sector, climate change effect scenarios were analyzed,
a ‘Detailed Action Plan on Climate Change Adaptation Measure’ in Incheon
Metropolitan City was established, a green traffic infrastructure program,

and an eco—friendly vehicles distribution project pursued.

2) Annual budget execution results

O Incheon Metropolitan City established and executed the budgets during the period
of the 2 Green Growth 5-Year Plan’, and investments were concentrated
on creating space for the realization of a sustainable green society and installing

facilities.

- 2014 : Used about 2.7 billion won from a 2.9 billion won budget
(achieved 92.5%)

- 2015 : Used about 398.9 billion won from a 649.8 billion won budget
(achieved 60.9%)

- 2016 : Used about 544.2 billion won from a 618.8 billion won budget
(achieved 87.9%)

- 2017 : Used about 486 billion won from a 548.2 billion won budget
(achieved 88.6%)

- 2018 : Used about 219.2 billion won from a 366.2 billion won of budget
(achieved 59.9%)
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3) Limitations and improvements
O Lack of tangible and practical performance

- The private sector's practical strategy for participation and cooperation is
needed due to insufficient performance in power generation, industry and

tr ansportation sectors.

- Large—scale infrastructure projects include distortion and limitations when

evaluating actual green growth projects.

O An excessive proportion of facility replacement or urban infrastructure

investment projects.

- Principles of projects and standards for selection needs to be re—established
due to a lack of harmony between the purpose of climate response programs

and green growth programs and their performance.

- The Classification system needs to be reviewed regarding budgetary balance.
A post management system and policy feedback supervision system need to

be established to review program efficiency.
O A lack of thorough and detailed measures for vulnerable groups to climate change
- Limitations to the formation of public consensus and policy priorities on
climate change vulnerabilities and risks.

- Efforts need to be made to secure differentiation from existing social welfare
policies and climate and energy welfare policies concerning target class or

budget investment.

O Absence of integrated perception and policy governance in terms of urban

planning, transport, industries, energy, and the environment.

- In establishing and implementing a comprehensive plan, the inter—departmental
cooperation system is insufficient, so it is necessary to evaluate the entire
process and verify the performance, such as the ripple effect of the forward

and backward of the project.
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- Participation and cooperation by various principal agents need to be expanded
through the facilitation of private—public councils in industry and technology

sectors.

O A Strategic response is needed, such as cooperation and collaboration with

international organizations in the jurisdiction.

- Limitations on the creation of Green Growth results through global cooperation
and the entry of participating companies into overseas markets due to a lack

of policies to support and foster related industries.
- Efforts need to be made for sharing and exchanging information and establishing

a cooperative system among international organizations within the jurisdiction

as GCF, related institutions, and companies.

3. Basic Direction of the 3™ Green Growth 5-Year Plan
in Incheon Metropolitan City

1) Vision and implementation strategy

O The 3 Green Growth 5—Year Plan’ first considers the sustainability of Incheon,
draws up its vision and implementation strategy following the basic principles and
directions of securing consistency with the central government plan, strengthening
the linkage with the green growth—related plans, establishing economic—
environment—social sector convergence policies, strengthening the functions of the

public—private partnership network and the government—managed market.
O Vision : “Incheon, a Sustainable Green Welfare City that Leads the New Climate
Regime”

- Establishing the vision of the ‘3" Green Growth 5-Year Plan in Incheon
Metropolitan City’ with the meaning of including New Climate Regime,
sustainability, and green welfare, which is a big international trend of

environment and climate change.
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- It features preservation of the environment, the realization of inclusive growth
based on the environment, protection of Incheon Metropolitan City from
climate change and risks, and preparations for a New Climate Regime to

be applied in 2020, in addition to transformation to a low—carbon society.
O Generation of the implementation strategy
- After preparing the five directions of the implementation strategy by compiling

the main contents, the vision, strategy, policy direction, and policy tasks of

the ‘3 Green Growth Five—Year Plan of Incheon Metropolitan City’ are drawn

up by collecting the results of the citizens and experts' survey and expert advice.

| Figure 8-1 | Vision and Basic Direction of the 3™ Incheon Metropolitan City Five-Year Plan
for Green Growth
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Incheon, a Sustainable Green Welfare City that Leads the

New Climate Regime
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2) Policy direction and assignments

O Greenhouse gas reduction conducted along with citizens: Citizen—led
greenhouse gas reduction, implementation of greenhouse gas reduction,

facilitation of Emissions Trading Scheme

O Sustainable energy conversion & new & renewable energy expansion: Energy
efficiency management and conversion, expanded production and distribution

of new renewable energy, creation of an ecosystem for green industry.

O Green welfare amid eco—friendly urban spaces: Realization of green territory,
the establishment of green traffic infrastructure, enhancement of green life
environment, expansion of resource circulation base, increased climate

adaptation competence, strengthened green welfare

O Enhancement of international cooperation for achieving 1.5°C climate—stabilizing
goal : Expanding cooperation with developing countries and enhancing green

governance

O Expansion of policy base for a global green city: Enhanced institutional base

and expanded citizen—participatory education and promotions

4. Implementation Measures of the 3™ Green Growth
5-Year Plan in Incheon Metropolitan City

1) Detailed projects by implementation strategy
O Greenhouse gas reduction conducted along with citizens

- 6 detailed programs including citizen—led greenhouse gas reduction,
implementation of greenhouse gas reduction policy, and facilitation of the

Emissions Trading Scheme established by 3 policy directions and assignments.
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Implementation

Greenhouse gas reduction conducted along with citizens
strategy

Realization of effective greenhouse gas reduction in the building
sector on the back of proactive participation by citizens

Proactive participation in the emissions trading market through
exploration of emissions trading offset programs based on
Key contents continuous emissions trading and facilitated offset programs

Contribution to fulfilling greenhouse gas reduction targets set
by Incheon Metropolitan City and achieving long-term
government reduction targets based on performance monitoring
system

O Sustainable energy conversion and new & renewable energy expansion

- 17 detailed programs established by 3 policy directions and assignments,
featuring management and conversion of energy efficiency, expanded
production and distribution of new & renewable energy, and the establishment

of an ecosystem for the green industry.

Implementation | Sustainable energy conversion and new & renewable energy
strategy expansion

Enhancement of energy efficiency through improvement of the
local energy demand structure based on power demand
management and expansion of distribution of collective energy
and city gas

Key contents Establishment of a sustainable energy system through expanded
distribution of new renewable energy in downtowns and islands

Expansion of green industry through creation of a green industry
ecosystem based on establishment of a smart industrial complex,
an eco-science park and the creation of jobs

O Green welfare amid eco—friendly urban spaces

- 31 detailed programs established to realize green territory, establish green traffic
infrastructure, enhance green life environment, expand resource circulation base,

strengthen climate adaptive capacity, and increase green welfare.
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Implementation
strategy

Green welfare amid eco-freindly urban spaces

Key contents

Expansion of ecological space through greening of buildings, villages
and roads and improvement of quality of environmental services

Facilitated use of public transportation through expansion of Bus Rapid
Transit (BRT) and bicycle roads

Enhancement of the clean green life environment through management
of air quality and chemicals

Establishment of a basis for low-carbon green growth based on resource
circulation structures for the economy and industries

Enhancement of competence in climate change adaptation through
establishment of a dimate change adaptation plan and implementation
and management of performance evaluation

Enhancement of support for those vulnerable to energy consumption
and expansion of the basis for realization of green welfare

O Enhancement of international cooperation for fulfilling a 1.5 C goal

- Establishment of 6 detailed programs on policy direction and assignments

about the expansion of cooperation in developing countries and enhancement

of green governance.

Implementation
strategy

Enhancement of international cooperation for achieving 1.5C
climate-stabilizing goal

Key contents

Pursuit of leading role in global cooperation in the green sector through
enhanced international cooperation in the climate change and energy
sectors of Incheon Metropolitan City to reach a 1.5 C goal

Provision of support for green ODA to developing countries in
cooperation with international organizations in Incheon and proactive
pursuit of global agendas in the climate and energy sectors through
successful organization of large-scale international events

O Expansion of policy base for a global green city

- Establishment of 10 detailed programs according to three policy directions

and assignments featuring enhancement of the institutional basis, creation

of a climate—smart city and expanded education and promotion of

citizen—participatory green policies.
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Implementation

strategy Expansion of a policy basis for a global green city

Fulfillment of the 3rd plan’s target through a green growth system
and enhanced institutional base and the establishment of a
sustainable green growth-centered city

Creation of a low-carbon climate city through establishment of
Key contents a smart city operation center and wired-and-wireless
communication network centering on IFEZ

Inducement of Incheon citizen participation through education
on green growth, promotion on energy-saving and expansion
of green consumption culture

2) Financial investment plan

O During the “3rd Green Growth Five—Year Plan in Incheon Metropolitan City
(2019-2023)", 1.1154 trillion won from a total of 5.5773 trillion won is expected
to be required on average every year. Of that budget, governmental funds account
for 11.8% (659 billion won), funds from the city, guns and gus 18.2% (1.0139

trillion won), and those from the private sector 70.0% (3.9043 trillion won).

|Table 8-1]|Costs of Green Growth Programs by Implementation Strategy

(unit : 1 million won)

Cost Total 2019 2020 2021 2022 2023
Total 5,577,324 652,214 599,052 | 1,181,228 | 1,217,596 | 1,927,234
Governmental funds| 659,014 112,488 154,709 121,378 133,660 136,779
Municipal funds 928,628 159,010 194,064 219,245 186,778 169,531
Gun/Gu funds 85,297 11,634 18,079 26,784 14,944 13,856
Others (Private Sector) 3,904,385 369,082 232,200 813,821 882,214 | 1,607,068

5. Performance Evaluation System

O Establish an evaluation system and a cooperative system with the relevant
departments for monitoring the 3rd Green Growth Five—Year Plan in Incheon

Metropolitan City.’
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O The action plan for the evaluation plan, implementation of the implementation
plan, self—evaluation, composition of the assessment team, and detailed project
progress evaluation, comprehensive implementation evaluation, drawing up and

refluxing plans.

- Establishment of an action plan : Composition performance evaluation period,

lists, targets and methods (Supervisory department).
- Execution of an action plan : Implementation of departmental programs by project.

- Self—evaluation : Self—evaluation of programs by department (Performance Index,

budget execution rate).

- Organization of an evaluation group (Citizens Monitoring Group or Subcommittee

of Green Committee) and inspection on implementation by detailed strategy.

» Inspection and evaluation based on quantitative and qualitative performance

evaluation index by item.

- Comprehensive evaluation: Final review on self—assessment by departments and
evaluation by Citizens Monitoring Group (Subcommittee of Green Committee)
(Supervisory department) / Incheon Climate and Environment Research Center

(ICERC) (Review and consulting on evaluation results).
O Revision of the action plan by the department based on comprehensive inspection
and assessment results by a supervisory department (Green Climate Department)

for the five-year plan.

O Motivation and justification for project implementation based on institutional
system maintenance, incentives or penalties according to the status of

implementation.

O Revision and supplementation through a collection of revised plans by
department (under the umbrella of the Green Climate Department), citizens’

monitoring evaluation and report to the Green Growth Committee.
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