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Objectives: This study aimed to examine systems behavior of urban walking by analyzing a dynamic structure in Seoul, South Korea.
Methods: As a systems thinking approach to urban walking and health promotion, we developed a Casual Loop Diagram based on literature
review and expert consultation. The reviewed literature included: 1) qualitative studies that explores the experiences of urban walkers
in Seoul; 2) a systematic review study on the built environmental factors related to walking; 3) policy research reports related to urban
walking in Seoul. Results: The feedback structure for urban walking was related to the three urban environments (safety & walking
environment, socioeconomic environment, and public transportation environment), and was characterized by a trade-off consisting of eight
reinforcing loops and four balancing loops. Conclusions: The policies for a walkable city require multi-sectoral cooperation in order to
change the causal loop structure related to the decline of walking, Therefore, it is necessary to establish legal and institutional conditions
so that multi-sectoral and multidisciplinary approaches are possible.
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<Table 1> Notation of causal loop diagram
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Classification Expression Meaning
If cause(A) increases, the effect(B) increases above what it would otherwise have
+ » been.
A > B(positive) [t cause(A) decreases, the effect(B) decreases below what it would otherwise
The signs on have been.
the links If cause(A) increases, the effect(B) decreases below what it would otherwise
- . have been.
A ——»- B(negative) If cause(A) decreases, the effect(B) increases above what it would otherwise
have been.
R stands for reinforcing feedback loop. After going around the loop, the change
) R between the variables is amplified according to the direction of the links.
The signs of Reinforcing loops are associated with exponential increases/decreases.
the loop
B B stands for balancing feedback loop. After going around the loop, the change
between the variables is contradictory to the direction of the links.
. A delay is when the effect of an action occurs after a break in time. So, it looks
The sign for delay A || )

like a broken arrow to express that causal relation is long.
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<Table 2> Meaning of feedback loop

Urban

. Feedback loop Theme Pathways Source
environment

Legitimacy of pedestrian-friendly policies — Pedestrian oriented

Reinforcing loop(R1) development — Pedestrian safety — Legitimacy of pedestrian-friendly [1], [3], [5]
A dilemma of policies

Safety & walking pedestrian
environment friendly urban

Balancing loop(B1) ~ development

Legitimacy of pedestrian-friendly policies — Pedestrian oriented
development — Accessibility of emergency & security vehicles —
Community safety and security — Legitimacy of pedestrian-friendly
policies

[4]

Opportunities for walking — Commercial sales from the area accessible
Reinforcing loop(R2) by walking — Legitimacy of pedestrian-friendly policies — Pedestrian [1], [3], [7]
oriented development — Opportunities for walking

Opportunities for walking — Urban mobility — Information sharing
— Commercial sales from the area accessible by walking —
Legitimacy of pedestrian-friendly policies — Pedestrian oriented
development — Opportunities for walking

Reinforcing loop(R3) (1], [3], 9]

Opportunities for walking — Urban mobility — Information sharing
— The spread of walking culture — Legitimacy of pedestrian-friendly
policies — Pedestrian oriented development — Opportunities for
walking

Conflicts of
Socioeconomic  Reinforcing loop(R4) socioeconomic
environment interests over
urban walking

(11 2]

Online service — Revenue and sales of online service industry —
Investing and promoting online service — The spread of walking
culture — Legitimacy of pedestrian-friendly policies — Pedestrian
oriented development — Opportunities for walking — Online service

Reinforcing loop(R5) 2]

Legitimacy of pedestrian-friendly policies — Pedestrian oriented
development — Opportunities for walking — Revenue and sales of
automobile related industries — Legitimacy of pedestrian-friendly
policies

Balancing loop(B2) [9]

Opportunities for walking — Use of public transit — Opportunities [1], [3], [6],

Reinforcing loop(R
einforcing loop(R6) for walking 8]

Use of public transit — Traffic — Legitimacy of pedestrian-friendly
Reinforcing loop(R7) policies — Policy resistance for public transportation use — Use of [6]
public transit

Policy
Publi . . ist t
N IC. Reinforcing loop(R8) resis anc.e 0

transportation promoting

environment public

Use of public transit — Air pollution — Legitimacy of
pedestrian-friendly ~ policies — Policy resistance for public [1], [6]
transportation use — Use of public transit

transportation  Use of public transit — Fatigue from use of public transportation —

Balancing loop(B3 . . . . . .
alancing loop(B3) Policy resistance for public transportation use — Use of public transit

(6]

Use of public transit — Government burden on financing public
transportation — Government subsides for public transit companies —
Transit companies complaints about reduced revenue — Policy
resistance for public transportation use — Use of public transit

Balancing loop(B4) 3]

Research article: [1] Yoo et al.(2017), [2] Yoon(2016), [3] Kim et al.(2017)
Policy research report: [4] Lee & Jang(2017), [5] Lee & Lee(2016), [6] Shin et al.(2015), [7] Yi et al.(2014), [8] Shin et al.(2013), [9] Ko, Yi,
Kim, & Shim(2012)
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[Figure 1] CLD1: A dilemma of pedestrian friendly urban development
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