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Abstract: Climate change adaptation is challenging in community planning because of the conflict
between planners’ scientific knowledge and residents’ local knowledge. Focusing on the Bansong
Pilbongoreum community in South Korea, we suggest a community-based adaption plan that
uses local knowledge and builds consensus between local residents and planners by identifying
problems and planning objectives. We applied this plan to our case study, using in-depth interviews,
a community workshop, local knowledge, and scientific climate adaptation measures to identify
the community’s problems and develop a plan. Planners and residents must communicate so that
planners can incorporate local knowledge into effective planning objectives for community adaptation.

Keywords: local knowledge; community-based adaptation; community planning; participatory
planning; consensus building

1. Introduction

Recently, many studies have emphasized the need to incorporate local knowledge in planning and
decision-making processes. Following the anti-modernization critiques of technology paradigms [1] in
the latter half of the 1960s, discussions that emphasized consensus building and learning processes [2],
as well as those that reflected insight and firsthand situational experience in planning [3], began
appearing in a variety of forms.

Effective community collaboration requires consideration of local knowledge, particularly when
identifying and scoping out environmental issues. Local knowledge is useful in the “joint fact-finding”
approach, because it is derived from individuals who have closely encountered environmental issues
in their community [4–7]. This approach dictates that, in order to solve a problem, one must establish
an investigative scope and collect information based on that scope [8–10]. Local knowledge is also
beneficial for developing policy measures that will impact communities [11].

Recently, discussions about local knowledge in relation to climate change adaptation have
increased. Communities are being recognized as a major source of adaptation. Thus, there is a need
to incorporate indigenous, local, and traditional knowledge systems and practices into adaptation
planning to holistically adjust to the effects of climate change [12]. Community-based adaptation
programs strengthen social resilience within communities, better integrate efforts to reduce risk against
extreme weather events, and make climate change adaptation possible [13]. Communities’ local
knowledge can help us understand the effects of climate change on a local scale. There are limitations
to global climate models due to interpolation problems when downscaled and uncertainties in weather
coverage [14,15]. Planners and policymakers can integrate scientific knowledge with location-based
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details and observations provided by people in the community to understand the effects of climate
change and resolve uncertainties on a local scale [16–19].

The purpose of this study is to test a three-step process for drawing local knowledge from
community residents and building consensus between local residents and planners in creating
community-based adaption plans. The three-step process comprises understanding local conditions,
building consensus with locals, and mining local knowledge, representing early phases of the planning
process. We apply these processes to the practical case of the Bansong Pilbongoreum community
in Busan, South Korea. The paper’s first section reviews existing theories on local knowledge
and participatory planning processes. Next, we introduce the three-step process for developing
communities’ planning objectives, described above. The third section describes how we applied
these three steps in the case study of the Bansong Pilbongoreum community. Finally, we discuss the
implications of creating community-based adaptation plans using local knowledge.

2. Theoretical Discussion

2.1. Definition and Characteristics of Local Knowledge

There are several specific definitions for local knowledge within a diverse range of fields,
but essentially, this type of knowledge is based on local context or practices and possesses
commonalities that are collectively embedded in experiential information [20–24]. Having a
local-context foundation suggests that this knowledge type is informed by location-based values,
situations, and relationships [20,25]. Being collectively embedded in experiential information means
that local knowledge may be encapsulated by certain social interactions [21] and relevant to the
community through its social construction, accumulation, and transference. These qualities make local
knowledge difficult for outside experts to attain [26].

The characteristics of local knowledge have been compared with the scientific knowledge of
professional groups [20]. Lundvall and Johnson [27] argued that scientific knowledge includes the
principles and theories underlying observable phenomena, while local knowledge can be deduced
through observation and experience and is more tacit, implicit, and context-dependent. A community’s
local knowledge is bound by geography and identity. In contrast, professional knowledge is unbounded,
as it can be possessed by various groups, including professionals, universities, government agencies,
and industrial associations [20]. One way in which professional knowledge distinguishes itself from
local knowledge is through its process for gathering evidence. Professional knowledge is regarded as
objective, verifiable, and something that can be tested using accepted methodologies [7]. In comparison,
the evidence that supports local knowledge is attained through common sense and historical or daily
experiences [7,28], and is verified by images, pictures, oral storytelling, or narratives [29,30]. Local
knowledge is not a simple hunch or spontaneous intuition, as the evidence is subjected to its own testing
process based on repeated experiences and observations [20]. In addition to experiences, social and
cultural values, norms, and institutions are included in local knowledge [31]. Corburn [20] explained
that claims formed through local knowledge are divided into two types: contextual knowledge, in
which local problems are identified; and the observation of facts and considering their causes to build
a hypothesis.

2.2. Participation and Local Knowledge

Incorporating the characteristics of local knowledge into a community plan can be achieved
by allowing stakeholders, who have local knowledge, to participate in the plan development. This
participation is an essential part of the embedded process necessary for building a consensus in
decision-making using local knowledge [2]. Participation types for decision-making are categorized
based on the participants’ characteristics, roles, and decision-making empowerment level. Arnstein [32]
argued that participation levels range from passive dissemination, which falls under manipulation, to
active engagement, which falls under citizen control. Biggs [33] classified participation into contractual,
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consultative, collaborative, and collegiate types, each based on the participants’ levels of engagement
in the decision-making process. Rowe and Frewer [34] categorized participation types based on the
flow of communication between participants—consultation pointed to the act of simply seeking to
obtain information, whereas two-way communication signified a mutual exchange of information.
Lawrence [35] also identified transformative participation, which empowers participants to elicit
community transformation.

When meeting local needs and priorities, policy intervention and technologies can be applied
and adapted to local socio-cultural and environmental conditions [36,37]. Furthermore, including
local interests in the early stages of development can elicit a variety of ideas and perspectives for
future action, which can increase the project’s ability to satisfy local needs and priorities [38]. Allowing
locals to participate enhances the quality of decisions and the ability to foresee unexpected negative
impacts [24,39,40]. When a broad coalition of stakeholders participates in the decision-making process,
the plan or policy achieves long-term support, which makes active implementation possible and
decreases implementation costs [41].

In spite of these benefits, a number of studies have revealed that both scientists and government
officials have been reluctant to consider local sources of knowledge [42,43]. Central agencies continue
to rely on accepted scientific practices and are not yet prepared to consider alternative knowledge
sources [44]. The physical and structural measurements of scientific knowledge are predominantly
reflected in public policies, while aspects of local knowledge have largely been dismissed [45]. Innes
and Booher [5] discussed the concept of “epistemological anxiety” regarding passive tendencies in the
application of local knowledge. This anxiety arises from professionals’ various views on determining
the validity of knowledge and, thus, determining which knowledge should be incorporated [4].
Essentially, when opposing knowledge types (professional and local) deliberate, their differing skills
and knowledge hamper the discussions [46,47]. These opposing epistemic positions create uncertainty
for planners and scientists when trying to reach a decision [48]. As a result, because these professionals
perceive local knowledge as insufficient expertise, trust in information declines overall [49].

2.3. Planning Process and Methodology to Incorporate Local Knowledge

It is possible to overcome epistemological barriers between local residents, the public, stakeholders,
planners, policymakers, and scientists through a structured participatory process and a participatory
method. The planning field emphasizes the use of socially embedded practices to proactively engage
the public and interactively plan with community groups to develop nonprofessional knowledge [3,50].
Due to the recognition that incorporating local knowledge into policy can be difficult, planners have
discussed the need for an interpretative framework that incorporates the different structures and types
of knowledge [50,51].

An interpretative framework for planning consists of a structure that can be modified according to
the interests of participants. Healey [52] stressed that collaborative planning with involved participant
interaction was a process that transformed knowledge and values into action. Foster [53] argued
that, with regard to incorporating local knowledge into planning practice, problem-recognition was
more important than problem-solving. Framing or structuring a community’s circumstances means
using their knowledge to express and resolve problems while seeking to understand their beliefs
and perceptions [54]. An interpretative framework reflects local insights and interpretations of
planning techniques and solutions, which can subsequently be expressed in the planner’s proposal [50].
Implementing such a framework during the interactive planning process makes it possible to understand
a community’s needs and preferences with respect to their living environment [55–57].

Beyond the interpretative framework, additional ways to incorporate local knowledge into the
planning process include various methodologies that combine a specialist’s knowledge with contextual
knowledge [20,50]. Van Herzele and Van Woerkum [3] suggested that planners must employ a method
of visualization in order to combine community values and expert knowledge. This method is useful
in that images have the ability to encapsulate a variety of perspectives, perhaps more effectively than
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words [58,59]. However, there are limitations to this method, including limited access to and ability to
use visualization tools, as well as the potential to inadequately express some pieces of information
visually [60].

2.4. Climate Change Adaptation and Local Knowledge

Climate change adaptation considers local knowledge in conjunction with spatial planning
knowledge, an important factor for mainstreaming climate change adaptation that emphasizes
a place-based approach, taking into account geographic variability in the process [61,62]. Such a
place-based approach means that spatially-embedded characteristics should be reflected in the planning
process [63]. Even within the same space range, there may be differing characteristics of vulnerability,
depending on factors such as income, infrastructure conditions, and housing conditions [64]. Therefore,
the spatial planning process for climate change adaptation aims to identify these factors, along with
local knowledge [63].

In climate change adaptation, local knowledge includes both climate change impacts and
non-climate-related socioeconomic conditions [65,66]. In particular, it highlights a wide range of
stakeholders and participants to enable them to integrate the various objectives of community space
planning with adaptation to climate change [67]. This means that climate change adaptation based
on communicative rationality can be prepared through the process of mutual sharing, learning and
participation in community issues [68]. The use of participatory methods identifies causal mechanisms
for climate change within the community, and integrates scientific and local knowledge to enable
adaptation learning, planning and effective implementation [69]. This means that information on the
risks of climate change should be prepared to share with community members, based on participatory
processes and communication rationality [68]. This process not only enables the integration of local
knowledge into scientifically based results, but also enables the elicitation of behavioral changes that
lead to adaptation to solve practical problems [70–72].

3. Materials and Methods

Existing discussions on collaborative planning in community-based adaptation have emphasized
the way local knowledge can be used in practical decision-making, as well as the participatory
tools available for those processes [73]. However, despite the numerous advantages of collaborative
planning, planners encounter many difficulties in its application, such as disinterest among residents,
low capacity, unfamiliarity with climate change adaptation concepts, and, most importantly, the lack
of consensus and trust among residents, stakeholders, and planners. This lack of trust arises from
planners’ prior failures to implement policies that actually reflect the community’s behaviors and
needs [74].

Using an interpretative framework to conduct community planning helps planners avoid conflict,
reduce cynical residential reactions, and elicit local knowledge to better understand local conditions
before moving toward the decision-making process. In this research, we employed processes to
understand local conditions and build a consensus with local residents in order to mine local
knowledge and garner support for community planning embedded with climate change adaptation.
We utilized a three-step process to identify local knowledge from local residents for community
planning with climate change adaptation, shown in Figure 1.
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Figure 1. The three-step process to discover local knowledge.

The first step for planners is to understand the four categories of local conditions: history and
culture, climate and disaster, residents’ behavior and characteristics, and physical conditions. Through
literature reviews, field investigations, interviews, etc., planners can enhance their understanding of
communities and their problems. Interviews and literature reviews with diverse data sets are best
for learning local history and culture, while local statistics and media data are best for discovering
local climate and disasters. As a follow-up, planners complete community field investigations to better
understand the climate, residents’ behavior and characteristics, and the physical conditions. Thus,
planners may experience some planning problems in these areas while conducting their research.

The key processes at this stage are field investigation and interviewing. Prior to climate adaptation
planning by the community, the aim is to establish a trustful relationship with local residents and
empathizing with them on local community-oriented issues. Field investigation and interviewing
focus on identifying local problems in community. Field investigation is conducted for all areas in
the community and includes seeking answers to the following questions: What are the risks facing
the local community? What is the behavior of people (movement, rest, and local activities)? What
is uncomfortable in the living environment? What causes these inconveniences? What areas have
experienced flooding and runoff of stormwater in the past? Where is heat affected? Where can heat be
avoided? Field interviews involve multiple residents at all points where investigations are conducted;
it does not use structured or prepared questionnaires, but focuses on hearing residents’ views about
local problems. In addition, through interviews with local residents, the key stakeholders in the
community are identified. Through this process, it is possible to organize where problems occur in
the community and how they affect the residents, and the contents of problems identified through
community maps, photos of the site, interviews and field surveys.
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Next, planners build a consensus with locals to elicit local knowledge about the conditions
discovered in the first step. This step consists of sharing local problems and identifying local needs.
Planners can reach a consensus with community members on what the local problems are by conducting
interviews with locals and sharing problem recognition. Then, planners identify local needs; that
is, they identify what local stakeholders want with regard to the problems shared earlier. For this,
planners coordinate community workshops in which they avoid expressing opinions or solutions and
instead listen to residents’ discussions about community problems and needs. To best grasp the local
stakeholders’ needs, planners use a community map for residents to explain the locations of their most
significant needs and problems.

The key processes at this stage are in-depth interviews and community workshops. In-depth
interviews are conducted using the results from the first stage. The interview subjects in this round are
those who are clearly aware of the problems identified in the previous round, as well as the residents
who gave specific opinions, those who did not interview in the first stage, and the stakeholders
identified in the first stage. The situation and problems identified and summarized in the first stage
are presented to participants in this round, and the interview is aimed at uncovering more specific
problems related to the problem, the cause of the problem, and the complex community issues related
to the climate situation. Community workshops are conducted after each individual interview. A
group discussion is conducted on the community issues uncovered during both rounds of interviews,
and the stakeholders identified in step 1, focusing on how the community members relate to heat
waves, heavy rain, and so on. The community workshop focuses on the problem itself, rather than
on resolving it. In this process, the planners do not directly enquire about the local impact of climate
change, climate change adaptation, or climate change in general, as this can hinder participation in
developing community plans. Many people are unfamiliar with the realities of climate change; instead
of the term climate change, planners use more layman-friendly and related terms, such as “heat wave,”
“hot weather,” “heavy rain,” or “rainstorm.”

Finally, planners mine local knowledge by converting the information gleaned from problem
sharing and the needs identified into structured information. We used the content analysis method,
based on the Kim et al. [75,76], to analyze all interview and workshop data. Through content analysis,
planners extract keywords from residents’ and stakeholders’ interviews and workshops. When
deducing keywords from speech, analogous terms are grouped together, and keywords presented
in equivalent contexts are connected and grouped. Keywords are grouped according to various
relationships such as cause and effect, order, and parallels. The results obtained become local
knowledge, which, from a planner’s perspective, reveals the objectives that their community planning
should resolve. In this process, we review the conversations that occurred during resident interviews
and community workshops through a process of clustering analogous terms. We selected only
keywords that had been mentioned at least three times; if those words were used in a similar context,
they would be grouped together. Then, we made connections between the keywords.

4. Results

4.1. Understanding Local Conditions

4.1.1. Local History and Culture

In this research, we gathered bibliographic data to understand the historical process and culture
under which the Bansong Pilbongoreum community was built. We collected the data, which included
policy settlements in the Bansong community and the Busan area, by searching the Korean media
database BIGKinds (http://www.bigkinds.or.kr) and the academic database RISS (Research Information
Sharing Service) (http://www.riss.kr).

We examined the target area’s history and culture using various resources. The Bansong area
is located in the northern part of Haeundae-gu, Busan [77]. The Bansong area is divided into upper
Bansong and lower Bansong. The Bansong Pilbongoreum community is located in Bansong 3 dong of

http://www.bigkinds.or.kr
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the lower Bansong area. The government developed the lower Bansong area as a policy settlement
for citizens evicted during a slum urban redevelopment phase that occurred as a result of the Korean
War [78–80]. In 1968, the local government created plots of land through a land readjustment project
and sold those lots to citizens as home building sites [79,80]. The area was developed with streets in a
grid network, which still exists today [81].

However, by providing only land plots for a largely low-income community, other problems
arose, such as deteriorating housing and slums. In 1989, the government passed the Act on Temporary
Measures for Improving Dwelling Conditions for the Urban Low Income Class, which resulted
in private-led reconstruction. In order to induce this private-led reconstruction, the Act loosened
construction laws that had regulated height limits and the ratios of buildings to land and floor areas.
Parking lot construction requirements were exempted, building material quality was no longer applied,
and light intensity was lowered to 50% of the original standard. Although the area lacked the urban
infrastructure to support the increased population, this multi-family home reconstruction rapidly
increased the residential density rate. This area still suffers from urban infrastructure issues, such as a
lack of parking and parks [80,82].

The Bansong area also suffers from social prejudices due to its lack of infrastructure, deteriorating
buildings, and its residents’ low socioeconomic status. In response to this, community activities to
overcome these prejudices have been implemented [77,79]. These activities are primarily focused in
lower Bansong. With the inception of the program “A Meeting for People Who Love Bansong” in 1998,
small groups continue to meet for a variety of activities and even compose a town newsletter [77]. The
communities in the Bansong area conduct their social and economic activities at a central market [78,79].
After facing an onslaught of various opposition movements against unwanted public facilities, the
local residents rallied together and built a greater self-awareness, as well as a sense of solidarity within
their community. These efforts progressed into the development of a full-fledged community [77,79].
The sense of solidarity grew among local residents as they jointly opposed industrial waste landfills,
crematorium construction, and supermarket locations [79]. Additionally, leaders of the community
banded together with other groups in the area and expanded organizations within the community.
This diverse participation and community action continue today [77]. The growth of participative
community action in the Bansong area is founded on a sense of social accomplishment among residents,
the construction of trusting relationships in which individuals can share their problems, and efforts to
expand residents’ personal interest in encapsulating the community in which he or she lives [83].

4.1.2. Local Climate and Disasters

To understand the local climate and disasters in the Bansong area, this study used the 2015 Korea
Meteorological Administration and Busan Regional Office of Meteorology’s analytical report on climate
change in Haeundae-gu of the Busan metropolitan area [84]. In addition, this study reviewed local
newspaper articles on disaster-related damage after the year 2000.

According to the report on climate change [84], the annual number of tropical nights was 7.8,
and the number of extreme heat days was 6.7 in 2010. Based on a Representative Concentration
Pathways (RCP) 8.5 scenario, predictions for the years 2071–2100 show that the number of tropical
nights and extreme heat days will increase to 75.2 and 55.1, respectively. Also, based on the RCP 8.5
and 4.5 scenarios, the average temperature increase in Bansong 3-dong is the greatest in Haeundae-gu.
Bansong 3-dong’s annual precipitation for 2010 was 1665.7 mm, higher than Haeundae-gu’s average of
1570.4 mm. According to the RCP 8.5 scenario, annual precipitation predictions for Bansong 3 dong
between 2091 and 2100 are expected to reach 2592.9 mm and will be the highest within Haeundae-gu.
Precipitation intensity, which was 20.4mm per day in 2010, will increase to 25.7mm per day between
2071 and 2100, and the number of heavy rain days will increase to 5.8 days in that same time frame, up
from 3.4 days in 2010. The local press reported four cases of disaster-related damages after 2000. Stream
flooding resulting from heavy rains led to lowland flood problems, and heatwaves created elevated
risks for the area’s dilapidated housing, elderly health, heat-related diseases, and even death [79,85–87].
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4.1.3. Local Residents’ Behaviors and Characteristics

We conducted a field investigation over the course of several days, from May 3 to May 11, 2014, to
identify local residents’ behaviors and characteristics associated with the local climate and disasters.
Behaviors and characteristics examined in relation to heatwaves included the main pedestrian paths
taken by local residents, behaviors of the disadvantaged, and locations of rest areas. The lowland flood
areas and storm-water runoff were linked to heavy rain. The results are displayed in Figure 2 and
Table 1.

A heatwave did not occur during the investigation, but the highest day temperatures were
between 25 °C and 27 °C, compared with an average daily high of 21.7 °C, making it possible to
extrapolate behaviors related to heatwaves. The investigation confirmed that an area of eight meters
around a road that passes through the community was exposed to heatwave dangers. A high density
of local residents, heat from the outdoor units of air conditioners installed in shopping areas, heat from
vehicles, narrow walking areas without shade from trees, and asphalt pavement were all factors that
increased the heatwave dangers. As reported by the local press, rest areas for extreme heat were not
easily accessible for the elderly population. Rest areas for the elderly and play areas for children were
typically in areas between homes, where there was traffic. Notably, areas adjacent to a mountain were
relatively cooler because of mountain winds flowing from the uplands to the lowlands.Sustainability 2019, 11, x FOR PEER REVIEW 9 of 22 
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Table 1. Behavior of the vulnerable class in the target area and climate survey in the area.

Place Target Content Date Place Target Content Date

B1 Elderly Road outside house
Relaxation in shade

May 3,
2014 C1 Heatwave Space that is not

exposed to sunlight
May 3,
2014

B2 Elderly
Holding of area

meetings inside the
market space

May 3,
2014 C2 Heatwave Relatively cool due

to mountain winds
May 3,
2014

B3 Children Side street
playground

May 3,
2014 C3 Heatwave Relatively cool due

to mountain winds
May 3,
2014

B4 Elderly Road outside house
Relaxation in shade

May 4,
2014 C4

Heatwave,
Heavy
Rain

Sunlight is blocked.
Water flows in same

direction. Foul
smell from drain

May 4,
2014

B5 Children Side street
playground

May 5,
2014 C5 Heatwave

Lots of car and foot
traffic, exposed to

heat

May 7,
2014

B6 Children Side street play
space

May 5,
2014 C6 Heatwave

Refreshing area due
to plants around the

home

May 9,
2014

B7 Elderly Road outside house
Relaxation in shade

May 7,
2014 C7 Heatwave

Sunlight blocked
due to tents on each

building

May 9,
2014

B8 Elderly Meeting and resting
spaces

May 5,
2014 C8 Heavy

Rain

Rainwater flows
downward from

drain to road

May 11,
2014

B9 Elderly Meeting and resting
spaces

May 5,
2014 C9 Heavy

Rain

Blocked drain due
to garbage. Foul

odors occur

May 14,
2014

We determined that lowland flood areas and storm-water runoff were linked to torrential rain.
There was a constant directional storm-water runoff from the community’s highlands to its lowlands.
Rainwater did not gather in drainage pipes, and most storm-water runoff followed the road down
to the lowland areas. Even in communities that are virtually flat, a portion of the lowland areas also
experienced flooding. Foul odors rose from drainage pipes meant for storm-water treatment, and
residents often covered them with linoleum pads. Roads in the area also became extremely slippery
when it rained.

4.1.4. Local Physical Conditions

The next phase of the study examined the community’s physical conditions to better understand
the community and collect data on its shared problems. Part of the field investigation examined the
physical conditions of traditional markets, public parking spaces, and roads within the community.
Poor roads and inadequate parking were found particularly around the area of the market merchants,
which is the heart of the community’s culture. Figure 3 displays the examined location.

We divided local physical conditions into nine categories, as shown in Figure 3. They included
in-town roads (A), the surrounding area of Youngsan University (B), a commercial district and areas
surrounding the main road (C), outer roads (D), buildings (E), living conditions along the streets (F),
Bansong’s side-street markets (G), drainage pipes (H), and green spaces and rest areas (I). One field
investigation goal was to gather sufficient information to determine appropriate topics for discussion
during resident interviews. We therefore present the information gathered from A1 to I5 to gauge the
community’s problems.
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4.2. Building Consensus with Locals.

4.2.1. Sharing Local Problems

From May 15–17, 2014, we conducted in-depth interviews with 23 local residents using the items
examined in the first step, in order to properly conduct local problem sharing. First, the planner
presented a specific situation showing the community’s problems, asked for local residents’ opinions,
and then held a discussion. We presented 31 local physical conditions (deduced from A1–I5) as
specific problems. In conjunction, the planner added explanations about these conditions, including
information related to climate change and disasters, history and culture, and residents’ behaviors and
characteristics. Table 2 displays the results of the in-depth interviews.

Table 2. Problems discussed during in-depth interviews.

Type of Community Problem Problem Discussed during in-Depth Interviews

(A) Transit and passage difficulties
in relation to in-town roads

(1) It is difficult to manage fires and other emergencies due to the road’s narrow
passageway, making it hard for vehicles to pass; (2) High slopes, illegal parking,
and motorcycle pathways impede safe passage, particularly for children and

the elderly; (3) Disabled and elderly individuals lack access to transportation as
well as parking in or near buildings; (4) It is difficult to pass through narrow

alleys because of the air-conditioning units, and these units create added danger
in the summer due to the heat they expel; (5) Travel is impeded by summer rain,
winter snow, and ice; (6) Small spacing between buildings creates an absence of
sunlight; (7) There are privacy concerns related to installing security cameras
(privacy may be infringed upon because the buildings are so close together),
which results in an increased risk of crime when security cameras cannot be

installed; (8) The lack of trees and parks in alleys means there are no rest areas.

(B) Parking problems and travel
difficulties

(1) Youngsan University students primarily utilize the commercial area located
in the northern area (B1, B2) of the community, and daytime transit is crowded;
(2) Facilities like convenience stores, coffee shops, PC rooms, and bars are used
primarily by students, not local residents. Local residents utilize neighborhood
parks and sports parks as transportation routes, but human, car, and motorcycle

transit are entangled together and are dangerous; (3) Public parking lots are
wide, but parking is still lacking when compared to the community’s

population; (4) The proximity of preschools and kindergartens to public
parking lots creates inherent dangers.

(C) Traffic problems, conflict over
footpath installation, pedestrian

accidents, and safety issues in the
business district and on the

main road

(1) This area is densely populated with hospitals, pharmacies, restaurants, and
shops, and is the center of its residents’ lives. The town bus (Haeundae no. 11)
is in service here; (2) Illegal parking makes navigating the roads difficult, and,
similarly, travel on foot is impeded on the newly installed footpaths because
people leave items outside shops and park their motorcycles there; (3) Local

residents held differing opinions about the footpath installation. Residents were
in favor, but shop owners opposed it due to problems with store accessibility;

(4) This area has the most pedestrian accidents because the pavement becomes
slippery during rainfall (construction did not take into consideration the hilly
geography); (5) Streetlight is lacking, resulting in safety issues when walking at
night; (6) Shops have no parking lots, and illegal parking at night is rampant.

(D) Issues regarding difficulties
with safe transit, danger of car

accidents, and community work in
the community’s outer roads

(1) Walking is dangerous due to the Youngsan University shuttle buses and
preschool buses that travel along the road from the subway station and bus stop

to the university; (2) The preschool, kindergarten, and residential center is
located on the other side of the community, making safe transit difficult; (3) This
is an area that needs footpaths, which have yet to be installed despite requests
from residents; (4) Traffic accidents occur because of road structure problems;

(5) A resident rest area is partially installed as part of the government
supported work (Happiness Village) but is located in an inaccessible area; (6)

The area has a handicraft workshop, cooperative association, and town library,
which are all part of the Happiness Village work supported by the government

(These were not connected to existing merchants).
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Table 2. Cont.

Type of Community Problem Problem Discussed during in-Depth Interviews

(E) Humidity problems, fire
dangers, and problems from

narrow spacing between buildings
in the community

(1) Wind does not easily pass through the narrow spaces between buildings and
results in humidity; (2) There are instances of windows facing each other, noise
problems, and fire dangers; (3) Internet and electric cables between buildings
are tangled together, and some homes have storm drains that empty from the
roof; (4) Buildings can become habitats for harmful insects and other pests; (5)
There are no routes between buildings, cutting off movement in the community.

(F) Hygiene, foul smells, and
harmful insects in relation to living

conditions along the road

(1) There is a lack of household space (no balconies), so laundry is usually dried
in an alley in front of the house due to humidity; (2) Narrow spaces between

buildings and the direction of windows results in a lack of sunlight entering the
houses; (3) Garbage collects at an intersecting point between the fronts of

houses and the alley, resulting in hygiene issues; (4) The population density of
the area makes for an abundance of waste; (5) Since first floor households are
located on a slope and some of their doors and windows are lower than the

road, rainwater sometimes enters these homes.

(G) Problems with revitalizing
markets, government assistance,

and safety issues in relation to the
area around Bansong’s side-street

markets

(1) Alleys and side streets are filled with small markets. Local residents
primarily utilize this space. Most merchants are community residents. Recently,

business has declined due to economic stagnation; (2) Customer support
centers were created by the government to assist traditional markets, but there

are high maintenance fees to manage; (3) The government’s community
support programs, such as the Silver Café, handicraft workshops, and urban

farm work, have not become popular; (4) Improvement of traditional markets
has been difficult due to disagreements about the burden of costs; (5) It is

impossible for emergency vehicles to pass through side-street markets, making
these areas vulnerable to fire, heavy rain, and heatwaves.

(H) Foul odors, transportation
difficulties, and humidity

problems in relation to community
drainage pipes

(1) When it rains, stormwater from the mountains and town flow directly into
streams; (2) Stormwater inlets were installed every ten meters after the typhoon,
but sewage and waste mix together and create foul odors; (3) Wastewater and
stormwater drains are not separated, resulting in foul odors all year; (4) The

majority of rainwater drains are covered with linoleum and rubber to cope with
the foul odors and harmful pests; (5) Humidity is also a major problem due to

water that flows from the mountains

(I) Local resident rest areas, places
to relax, and the lack of green

space in relation to community
green spaces and rest areas

(1) There are virtually no green spaces in the community. There is a large
mountain nearby but usage rates are low; (2) There are no rest areas in the

community; (3) Trees and flowers exist around some areas with detached house
units, and, in other areas, local residents have built rest areas; (4) Community

vegetable gardens exist on some rooftops as part of an urban farm support
effort; (5) Local residents would like to have vegetable gardens and green

spaces in the community, but it is difficult to secure space for these.

4.2.2. Identifying Local Needs

In order to confirm the determined problems and establish the local needs to develop the
community plan, we invited stakeholders to participate in community workshops. The eight
stakeholders, including market merchant representatives, community leaders, women’s association
representatives, village community work facilitators, and area activists, participated in local resident
workshops beginning May 30, 2014.

First, the planners used outputs, which included a community map, local physical conditions, and
local problems to categorize the local, physical conditions by type. We then discussed these conditions
with the stakeholders. From there, the community stakeholders marked areas on the map where
problems needed to be resolved based on interactive discussions with the planners. Figure 4 displays
these marked areas.
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Figure 4. Community local needs mapping.

We organized the local needs discussed in the workshop into five types: N1–N5. N1 is related to
village road safety. The condition of the village roads, marked N1, make safe transit difficult. Although
other problems exist, like foul odors during heatwaves and heavy rains, the community made safe
transit a priority. The community’s outer roads, marked N2, are structured such that safe transit for
the elderly and children is difficult. There is a need to improve road structures and create walkways
and safety facilities on both sides of the road. N3 has the highest frequency of accidents during rain,
which calls for replacing the surface of the road with a material that is not slippery. The workshop
also presented the need to secure streetlights and security camera equipment sufficient for the main
road. N4 is an area with street-side markets, and the markets need internal maintenance. This includes
maintenance of the areas where items are sold as well as painting the area. N5 is a deserted area, and
its needs involve better utilization of space, including transforming the area’s insufficient parking
spaces, rest areas, and green spaces.

4.2.3. Mining Local Knowledge

In the previous steps, it was important to know what the planner would use as local knowledge
in community planning, specifically with respect to residents’ opinions about community problems
and the needs of local stakeholders. It is virtually impossible to transform a community through
climate change adaptation measures alone. Community members and stakeholders are often more
interested in their community’s growth and problem-solving than they are in climate change adaptation.
Therefore, planners need to be able to simultaneously apply and deduce adaptation measures by using
mainstream objectives and local knowledge. In total, four keyword groups appeared in the Bansong
Pilbongoreum community. The results are shown in Figure 5.
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The four keywords categories of Bansong Pilbongoreum local knowledge included parks-rest
areas, foul odors, humidity, and parking. A group related to parks-rest areas was independently
connected with demographic characteristics of children and the elderly, Youngsan University’s spatial
characteristics, and the weather characteristic of heat. This means that, instead of connecting parks
and rest areas into one issue and resolving the problem during planning, one must consider planning
measures appropriate for each characteristic and apply them in a manner that holistically addresses
the community’s characteristics. The fact that parks-rest areas are connected with heat shows that
adaptation measures for heatwaves can be jointly handled during planning.

The group related to foul odors clearly identified the targets that needed to be handled during
planning—sewage and garbage. The aspect related to sewage can become a planning objective for
heavy rain adaptation measures and, through this, lowland flooding can also be addressed. It is also
clear that the garbage problem is a planning objective that needs to be resolved in conjunction with
foul odor problems.

The group related to humidity connected a variety of keywords together. When considering the
investigation results of local conditions, humidity accompanies issues in which sunlight does not
enter the house and wind cannot pass through. This becomes a problem when trying to dry laundry
outside. A related phenomenon is the difficulty in implementing crime prevention measures when
laundry must be dried on one’s roof. This means that planners must consider humidity as a weather
factor and prepare measures related to health vulnerabilities in the elderly and children when creating
adaptation measures.

Lastly, the group related to parking reveals the complex problems that arise from traffic and
transit in the target area. Parking problems in the community are connected to the dangers that arise
when individuals walk, which is related to the community’s hilly topography and the tendency of its
roadways and walkways to be slippery. There are also public transportation issues and noise problems
that are linked to walking conditions. This type of local knowledge dictates that, when planners seek
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to ameliorate parking and walking dangers, an objective must be established that creates mutually
connected complex solutions instead of simple, independent ones. Also, planners must take into
consideration climate change adaptation and complex functions in spaces to resolve problems like
parking and walking dangers.

5. Discussion

This study proposed a process of consensus-building through participation as a preliminary
process in creating a climate change adaptation plan for the community. In dealing with the uncertain
future of climate change, planners face various barriers with residents, such as a lack of understanding
and indifference to climate change, conservatism toward change, and a range of interests and conflicts
that are likely to persist for future residents. We deduced the following implications and value for
planners when introducing consensus-building as an early step in the planning process.

First, one must be able to connect with problems faced by local residents in order to consider
climate change adaptation in the community. Handling climate change adaptation within a community
is difficult [88,89]. The community’s residents may not only be uninterested in climate change, but
it is also possible that they do not understand its associated language and phenomena [63]. In their
process, planners come across a wide range of opinions, from skepticism to climate change to those
who believe it requires an active response. Many people may also feel that climate change adaptation
is a problem that is quite distant from their real lives. Even if there is a need to emphasize the problems
of climate change adaptation and mainstream policy measures in communities, there is no need for
planners to directly use climate change as a topic of discussion with local residents. Planners must
deduce the present problems faced by the community and create a strategy to connect those problems
to climate change. Planners, through communication with local residents, can present climate change
adaptation to resolve community problems.

Second, in order to connect local knowledge to community-based adaptation planning, planners
must understand the community’s situation and must initiate communication with local residents in
the early stages of decision making, in which the planner establishes the objectives that need to be
resolved. Many planners fail to share a mutual understanding with the local residents regarding the
community’s problems and fail to include local residents in the problem recognition phase [90,91]. This
causes local residents to have an unclear understanding of the problem and results in them becoming
disinterested in the determined problems. Due to the planners’ status as community outsiders, it
is difficult for them to perfectly grasp local circumstances, and it is possible that they lack common
experiences with the local residents [16–19]. Local knowledge is built from the experiences of local
residents, and it can, therefore, be useful to a planner in recognizing problems and deducing the
community’s needs. Understanding local problems in the early stages by communicating with local
residents becomes the foundation for building the trust shared between planners and residents.

Third, planners must listen to as many different opinions from local residents as possible in order
to reflect the interest of local residents. In the participation process, local residents possess a diverse
spectrum of opinions in regard to their interests and needs. To avoid the possibility that some residents’
opinions may be ignored, the planner must provide opportunities to a variety of residents to reflect a
diversity of opinions from a balanced perspective. In the early steps, planners must be willing to allot
sufficient time, energy, and money to listening to opinions from as many local residents as possible in a
variety of locations. This process prevents opinion bias problems that follow power vacuums or power
relations within communities, and this process is beneficial to reflecting balanced views.

An epistemological understanding of local residents’ knowledge is needed to incorporate
appropriate local knowledge into planning. The fact that local knowledge is difficult to directly
implement in planning is an inevitable result of the different processes planners use to attain specialized
knowledge. Planners need to understand the methods that local residents claim and discuss. They
also need to recognize these differences, continuously review the question and confirmation process,
and increase mutual understanding in order to reflect local knowledge.
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Content analysis can be useful for structuring the planner’s efforts [63]. Although many studies on
community planning and community-based adaptation include important discussions on the process
of participation, it is unclear how the various opinions drawn during a participatory process should
be reflected in the planning process [92,93]. The content analysis used in this study is one way of
understanding local knowledge related to the problems facing the community from the perspective of
the majority opinion. This has the advantage of directly linking the goals of the plan with the local
problems, based on the general opinions of community residents.

Finally, in the early steps of planning, planners must be able to properly perform the role of
facilitators to elicit local knowledge through open communication with local residents. Planners must
prepare a variety of tools to represent residents’ opinions, which requires them to understand the local
culture and use it to create a space where they can discuss their opinions. When local residents express
an opinion and engage in communication, planners are required to adjust and modify their planning
objectives and techniques accordingly. In this process, it is important for the planner to access those
parts of the community that are commons. Communities have a variety of commons, and planners
should engage with locals that directly target the space as commons for the community. Planners need
to communicate with local residents with local as commons and also need to act as facilitators to enable
more people to comment on local issues.

6. Conclusions

Using Korea’s Bansong Pilbongoreum community as a research subject, we recommended a series
of processes that planners can use to gather local knowledge and build a consensus while developing
community climate change adaptations. In the first step we identified the local conditions, including
local history and culture, local climate and disasters, local residents’ behavior and characteristics,
and local physical conditions, through field investigation. In the next step, to build consensus with
locals, we shared the local problems through in-depth interviews and identified local needs through
community workshops with stakeholders. In the final step, we used content analysis to analyze data
gathered from the in-depth interviews and community workshops, and then we identified the local
knowledge for planning objectives. We focused on recognizing problems that may be overlooked
in the early stages of the planning process. We examined the circumstances surrounding various
problems in order to elicit local knowledge through communications with local residents and deduced
local problems and needs by examining physical conditions. In the process of deducing problems and
approaches that must be reconciled for the community, planners and local residents can engage in
consensus-building and arrive at planning objectives by mining local knowledge.

This study is meaningful in that suggested early steps that can be used in the planning stage
of community-based adaptation by identifying local needs. In particular, we presented the process
of consensus-building in three stages, in which the planner grasps the local knowledge of the
community and builds rapport with the residents. This will play a role in establishing community-based
adaptation planning that integrates policy measures with the local needs and climate change adaptation
of communities.

However, this study has some limitations. First, there was a limitation in identifying the
community’s characteristics since the result of deriving local knowledge based on local needs should
be reinforced by statistically supporting the phenomena with data. In this study, there was no statistical
data available at the community level, so it was not possible to apply it to the research. Based on
the early steps of planning presented in this study, future research should identify statistical data to
actually establish a community-based adaptation plan. In addition, if statistics are not available, local
knowledge should be supported through data collection at the next planning stage.

This study also focused on deriving planning objectives based on the early steps of planning,
which limits the role played by decision making in overall planning. Research into how effective the
introduction of the early steps of participation and consensus-building is in leading to effective decision
making throughout the planning process is needed. Future research on measuring the effectiveness of
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the process will further allow us to compare it with existing top-down planning processes and suggest
more advanced forms for each process.
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