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Abstract 

The f i rs t  s tage in  the Innovat ion Ci ty( IC) project  that  publ ic agencies  move 

into local  to  create  a s t ronghold of  the future growth  is  almost  done so 

municipal i t ies  and c i t izen including researchers  are interest  in  the growing 

effect  of  the ex is t ing ci t ies  af ter  the format ion of  IC.  

We expect  that  the development  of  the  IC wil l  br ing about  some posi t ive 

effects  such as  growth of  local  ci t ies ,  the revi tal izat ion of  the  economy and 

the increase of  employment .  In  this  regard,  this  s tudy aims to analyze the 

effect  of  ex is t ing ci ty in  the revi tal izat ion of  commercial  areas  af ter  

developing this  project .  

The dis tance from the commercial  areas  to  the central  points  of  each  

dis t r ict  that  used UCL Depthmap to select  the main road  with connect ivi ty 

was measured  with a view to establ ish the database  of  the Huff 's  model  and  

establ ished the Huff 's  model .  

Last ly,  the number of  actual  customers  in  two commercial  areas  which  had  

invest igated the inside data was compared by applying the Huff 's  model  as  

of  2013 to calculate  the value of  α  and β.  This  method analyzes  to  decl ine  

or  grow between the ex is t ing commercial  areas  and IC commercial  area  

af ter  developing.  

Actual ly,  the ex is t ing com mercial  areas  was decl ined as  a  resul t  of  analysis ,  

so this  s tudy intends to  suggest  the act ivat ion methods of  the ex is t ing ci ty 

through the development  of  IC to prevent  the decl ine of  ex is t ing ci ty due to  

the development  of  the IC by ident i fying the comme rcial  areas  and  present  

the coping s t rategies  with the decl ine of  the ci ty.  

 

Keywords 

Innovat ion Ci ty,  Commercial  Area,  Huff ’s  Model ,  UCL Depthmap  

 

JEL classification 

O18,  R11,  R15,  R58 

                                           

1 This Research was partly supported by the Brain Korea 21 Plus 

mailto:yeongkim@gnu.ac.kr


2 

Ⅰ .  Introduction 

 

The Innovat ion Ci ty Project ,  which has  s tar ted in  2007 to vi tal ize regional  

development  by moving publ ic inst i tutions to  regional  locat ions,  consis ts 

of  three s teps:  1
s t

 s tep of  set t l ing ex is t ing publ ic inst i tut ions,  2
n d

 s tep of 

set t l ing industry and univers i ty research inst i tut ions,  and 3
r d

 s tep of  

innovat ion expansion.  

Innovat ion Ci ty ( IC) is  a  futuris t ic  ci ty development  plan that  aims to 

balance nat ional  development  and boost  compet i t iveness  by col laborat ion 

between outs tanding talent  in  industry,  univers i ty and research inst i tut ions,  

in  order  to  create a  high-tech ci ty that  leads the knowledge -based society.  

There are current ly 11 ci t ies  being developed under this  plan.  As the 

complet ion of  the 1
s t

 s tep nears ,  both hopes and concerns  ex is t  regarding 

the impact  innovat ion ci t ies  can have on  exis t in g ci t ies .  

Despi te these concerns,  ex is t ing research has  concentrated  exclusively on 

the effects  such as  spat ial  composi t ion,  development  of  local  industr ies  and 

development  direct ion.  Very l i t t le  research has  been done on the impact  of  

innovat ion ci t ies  on  exis t ing ci ty centers .  

Therefore,  this  research focuses  on changes  in  commercial  areas  caused by 

innovat ion ci ty development ,  and s tudied how the target  populat ion of  

innovat ion ci t ies  and creat ion of  new large commercial  areas  can affect  

ex is t ing ci ty commercial  centers .  

We have chosen the J inju innovat ion ci ty and J inju ci ty center  as  the 

physical  area of  our  research,  among the 11 innovat ion ci t i es .  We used the 

Huff  model ,  which  is  often used to  analyze  the commercial  area  of  

commercial  faci l i t ies ,  to  p redict  the change of  commercial  areas  of  select  9  

commercial  areas  in  J inju ci ty and a  planned commercial  area in  the J inju 

innovat ion ci ty.  

Firs t ,  in  order  to  predict  commercial  shares ,  we created a Huff  model  

database by measuring the per -dong populat ion ,  area  s ize of  main 

commercial  area and the dis tance between the commercial  area and each 

dong.  Next ,  we used the internal  informat ion of  each commercial  area to  

invest igate the number of  actual  customers ,  and compared i t  wi th predicted  

values  to  calculate  α,  β  values  to  create  a ‘J inju 2013 Huff  model’ .  

Last ly,  we added the target  populat ion and planned commercial  area of  the 



3 

innovat ion ci ty to  create a ‘J inju 2014 Huff  model’  to  analyze the 

commercial  area changes due to  the innovat ion ci ty development .  

 

Ⅱ .  Theoretical Study 

 

1.  Concept of  Innovation City  

The innovat ion ci ty plan is  a  plan pushed by the government  in  order  to 

recognize and solve  the problem of polarized development  of  the country 

due to  capi tal  ci t y based growth and regional  decl ine.  

Innovat ion ci t ies ,  developed under the  “Special  act  on the  construct ion and 

support  of  innovat ion ci ty by moving publ ic inst i tut ions to  regional  ci t ies”,  

comes in  four dif ferent  themes:  (1)  Regional  s t rongpoint  ci t ies  with 

col laborat ion between industry,  academ y,  research and government  

faci l i t ies ,  (2)  Special ized ci t ies  with regional  themes,  (3)  Eco -green ci t ies 

and (4)  Educat ional  and cul tural  ci t ies  that  faci l i tate  learning and creat ive 

exchange.   

Planned populat ion is  approximately 20 ,000 to 50,000,  and deve lopment  is  

planned in three phases .  The scale of  ci ty development  is  planned to be 

low-densi ty,  a round 250~350 people/ha,  in  considerat ion of  preserving 

nature and comfortable l iving environment .  It  wi l l  be s ized  appropriately,  

including the relocated publ ic inst i tut ions and academic/ industry/research  

clusters ,  according to  the average level  of  Korean  new ci t ies ,  wi th 

82.6m
2
~165.3m

2
 per  person,  adding up to  1.65 km

2
~3.31km

2
 for  20,000 

people and 4.96km
2
~8.26km

2
 for  50,000 people .  

2.  Huff ’s  model  

In view of the analys is  of  commercial  zones by the Huff 's  model  based on 

the theoret ical  grounding of  Luce ’s  choice ax iom, Huff  (1962:  1964)  

adopted the ut i l i ty theory into the ex is t ing s tochast ic  gravi ty model ,  

indicat ing that  commercial  areas  can be  expl ained by the choice probabi l i ty 

model  from the perspect ive that  probabi l is t ic  approach is  needed rather  

than the determinis t ic  approach of  Rei l ly and Converse.  In  addi t ion,  s ince  

consumers  are l ikely to  use various s tores  rather  than using one part icular  

shop when a large number of  al ternat ive s tores  or  commercial  areas  ex is t ,  

Huff  set  up the hypothesis  that  they are l iable to  choose each s tore or  

commercial  area,  which is  f i t  for  them, within the f ixed region in  a  

probabi l is t ic  way as  indicated  in  the  Form ula (1)  below by t ransfer r ing the  

law of retai l  gravi tat ion which was analyzed on a basis  of  the ci ty to  the  
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law of retai l  probabi l i ty.   

 

Annotation 
Uij: the utility of customer i to the commercial facility j 
Sj : Store size of commercial facility j  
Dij: Distance from customer i to commercial facility i 
α : The sensitivity coefficient of customer about store size  
β : The sensitivity coefficient about distance  
Pij: The visit probability of i customer to j 
n : The number of stores considered by customers 

Formula.1 Huff’s Model 

3.  Space Syntax  

Space syntax  is  a  method of  invest igat ing spat ial  complexes in  order  to  

object ively and quant i tat ively assesses  each space’s  importance and social  

impact .  Hi l ler  asser ted that  the space usage pat tern is  a  social  at t r ibute of  

spat ial  complexes that  has  a deep impact  on the users’  socia l  relat ionships ,  

and also asserted  that  the spat ial  complex  means not  only the relat ionship 

between two connected spaces ,  but  connect ion between al l  spaces .  

Also,  the importance in  terms of  spat ial  complexes is  analyzed according to  

accessibi l i ty from al l  spaces ,  and  this  accessibi l i ty is  defined as  

‘ Integrat ion’.  A space with high integra t ion means i t  has  good accessibi l i ty 

from other  spaces .  

Much prior  research  has  been done on spa ce syntax ,  and i t  was possible to  

connect  al l  spaces  in  a s ingle l ine and calculate the sum of  dis tances  from 

a part icular  space to  al l  other  spaces .  (Yong -Soo J in,  2004) However,  this  

method is  di ff icul t  to  r id  of  subject ive  noise resul t ing in  different  r esul ts  

from different  researchers ,  so we used the UCL Depthmap,  which  was  

developed to al low a more object ive analysis .   

Also,  this  research used the UCL Depthmap to determine the route with the 

highest  integri t y and connect ivi ty and  to  calculate  the actua l  dis tance,  so 

we omit  the detai led  academic aspects  of  the Depthmap.  

 

4.  Previous work 

1)  Previous work on innovation cit ies  

Research  on innovat ion ci t ies  has  been  done ever s ince early 2000s,  before 

innovat ion ci t ies  have s tar ted development  yet .  

Hang-j ip  Kim (2010) has  conducted research on creat ion of  cul tural  areas  

in  innovat ion ci t ies and how to increase the demand for  cul ture,  choosing 
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the Naju innovat ion  ci ty as  the target .  He also proposed the creat ion of  a  

complex  cul tural  bel t  using the cul tural  educat ion faci l i t ies  of  the 

innovat ion ci ty as  an al ternat ive to  the t radi t ional  dis tr ibuted cul tural  

faci l i ty planning methods.  

Gun-Sub Sohn et .al . ,  (2007) analyzed the economic effects  of  t ransplant ing 

publ ic inst i tut ions to  regions and  predicted the eco nomic ef fects  of  the  

publ ic inst i tut ions that  wi l l  be moved to Daegu and Gyungbuk area.  By 

comparing the two s i tuat ions of  before and after  the publ ic  inst i tut ions are 

moved,  i t  was predicted that  the  economic effects  of  publ ic inst i tut ions 

moving to Daegu  and Gyunguk area is  very large.  

Heeyeon Hwang et .al . ,  (2006)  have constructed a basic model  of  the  

innovat ion system to develop and  object i fy a  ci t y construct ion program that  

approaches industry locat ion and ci ty development  in  an integrated fashion.  

They defined basic models  as  innovat ion basis ,  innovat ion funct ion,  

innovat ion type and  governance,  in  order  to  research a mult i -dimensional 

plan and s t rengthen the consis tency between material  and immaterial  

research areas  and the completeness  of  planning.  

Man-Hyung Lee et .al . ,  (2005) conducted research on set t lement  of  urban 

funct ions due to  innovat ion ci ty construct ion by s tudying the dynamic  

characteris t ics  of  s imilar  cases ,  in  order  to  develop a logic for  pol icies  

related to  mult i -dimensional  issues  on inn ovat ion ci ty construct ion and 

management .  

Most  ex is t ing research concentrated mainly on development  of  innovat ion 

ci t ies ,  such as  the  effects  of  relocat ion of  publ ic inst i tut ions,  space 

organizat ion and d irect ion of  ci t y construct ion,  and lacks research  on  

est imat ing ef fects  by real is t ic  analysis .  

2) Previous work on Huff  model  

Studies  on commercial  and market  share  using the Huff  model  have proven 

the usefulness  of  the Huff  model ,  and there is  ongoing research  on 

addi t ional  variables  to  al low more accurate  analysis .  

Sang-Gyu Lee (2004) have configured commercial  areas  as  concentr ic  

ci rcles ,  and configured the  factors  of  large department  s tores  as  populat ion,  

economy,  t ransportat ion,  land usage and growth potent ial ,  and conducted 

mult iple regression analysis  to  conclude that  most  commercial  areas  ex is t  

wi thin the area of  2~5kms.  
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Nam-Woo Kim (2002) s tudied methods  to  es t imate market  shares ,  the key 

factor  in  analyzing commercial  areas  of  commercial  faci l i t ies ,  in  a  more 

object ive and effec t ive fashion,  and  dem onstrated the possibi l i ty of  i ts  

actual  deployment .  He especial ly appl ied the Huff  s tat is t ical  model ,  wich  

has  been used to  del ineate commercial  areas  to  es t imate market  share ,  and 

generated a  regress ion model  as  object ive informat ion and compared i t  

against  actual  sales  numbers  to  s tudy the possibi l i ty of  deployment .  

Suk-Hwei  Lim et .al . ,  (2000) int roduced a way to object ively and  

effect ively est imate  market  share in  analyzing market  and commercial  

areas  of  commercial  faci l i t ies ,  and used  the Huff  model  to  es t imate market  

share.  While es t imat ing market  share,  they used dis tance and faci l i ty area,  

the most  basic variable in  analyzing market  share of  commercial  areas ,  to  

provide an eff icient  analysis  tool ,  and compared the est imated values  to  

actual  sales  numbers  f rom department  s tores  to  demonstrate i ts  

effect iveness .  

Research on commercial  area analysis  using the Huff  model  focus on 

analyzing market  shares ,  and  does not  go beyond i ts  l imitat ions imposed by 

f ix ing the α,  β  values  to  1 and 2.  They also do not  s tudy cases  when new 

commercial  areas  are created.  

3) Exist ing research on spatial  syntax  

Research using spat ial  syntax  has  mainly focused on analyz ing the change 

in  space as  change in  s t reet  envi ronment  by s tudying the s t reet  

characteris t ics ,  shape of  the s t reet  network and periodical  characteris t ics  of  

s t reet  s t ructure.  

Gyung-Hwan Yeon et .al . ,  (2008) used space syntax  to  quant i fy the  

characteris t ics  of  the s t reet  network  of  Chungju ci ty,  and analyzed the 

s t ructure of  the ci ty as  a  process  where the downtow n expands every period,  

and showed that  the ci ty s t ructure  prohibi ted smooth connect ion between 

exis t ing areas  and the newly created suburb s t reet  networks .  

Heeyeon Hwang et .al . ,  (2007) analyzed Chungju ci ty’s  Wongeungi  eco -

park’s  s t reet  network to  see i f  i t  i s  a  good f i t  wi th  an eco -park’s  

characteris t ics ,  using spat ial  syntax .  They have concluded that  the park has  

good accessibi l i ty as  required  of  a  neighborhood park,  whi le the internal  

s t reet  network is  apt ly posi t ioned according to  area to  be preserved and to 

be accessed.  The data they col lected using spat ia l  syntax  and 

quest ionnaires  showed that  the park’s  s t reets  were apt  for  the eco -park that  
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the ci t izens wanted,  and also showed that  further  research is  needed on 

improving the logic,  by using assumpti ons about  the shape,  s ize and 

configurat ion of  space.  

Gyung-Hwan Yoo et .al . ,  (2006) analyzed Seoul  c i ty’s  balanced 

development  plan,  which plans to  improve Gangbuk region’s  lacking 

resident ial  environment  and develop key areas  of  each resident ial  area in  

order  to  divers i fy the ci t y s t ructure.  They est imated the spat ial -s t ructural  

impact  of  such a plan and concluded that  despi te  i ts  goals ,  the posit ive 

effects  of  such plans might  be minor.   

This  s tudy al luded that  in  order  to  effect ively accomplish the goals  of  the  

plan,  i t  i s  not  enough to plan only for  the physical  improvements ,  but  also 

to  improve the infrast ructure considering the spat ial  connect ion with 

surrounding regions .  However,  the balanced development  plan was s t i l l  

only a plan and not  a  f ixed proj ect ,  so the s tudy lacked real is t ic  val idat ion.  

Dong-guk Jang (2004) selected 6 areas  among metropol i tan ci t ies  and 

analyzed their  spat ial  s t ructure,  and s tudied i ts  relat ions with the space  

usage pat terns  based on t raff ic  amount ,  to  see i f  this  analysis  ca n be 

appl ied to  Korean ci t ies .  

3.  Dif ferences with exist ing work  

According to  our s tudy on exis t ing work,  there has  been no previous work 

on commercial  area changes due to  innovat ion ci ty construct ion,  and 

research using the Huff  model  most ly focused only on  intra-area 

commercial  areas’  market  shares .  In  the area of  research using spat ial  

syntax ,  model l ing techniques were becoming more ef fec t ive,  and other 

s tudies  such as  t raff ic  predict ion were being done alongside spat ial  

s t ructure analysis .  

This  s tudy di fferent iates  i tsel f  f rom previous s tudies  by using spat ial  

syntax  to  select  a  route with high integrat ion,  and  applying i t  to  the Huff  

model  to  determine the effects  of  innovat ion ci ty construct ion and 

development  of  new commercial  areas  on exis t ing commer cial  areas ,  and  

predict  commercial  areas  that  might  decl ine.  

We also used the UCL Depthmap’s  integrat ion and mean depth to  determine 

an object ive route,  and appl ied the actual  dis tance of  the determined route 

to  the Huff  model  to  provide a dif ferent  method  compared to  ex is t ing Huff  

model  s tudies .  We predict  the  impact  of  innovat ion ci ty construct ion using 
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such analysis  frameworks.  

 

Ⅲ . Status of target areas, and analysis framework configuration  

 

1.  Status of  target areas  

Due to the Shi -Gun integrat ion progr am start ing January,  1995,  J inju -shi 

and J inyang-gun has  been integrated,  and the current  J inju ci ty center  

consis ts  of  21 dongs.  Its  total  area is  712,84 km
2
,  making i t  the 50

t h  
largest  

ci ty among 234 local  government  in  Korea and 6
t h

 largest  among 

Gyungnam local  governments .  As of  December 2013,  the populat ion of  

J inju is  341,201.  

J inju is  also the central  area of  western Gyungnam, and shares  borders  with 

many ci t ies  including Sancheong,  Eui ryeong,  Haman,  Changwon,  Gosung,  

Sacheon and Hadong.  It  i s  also located on the cross  point  between the 

Namhae highway and Tongyeong -J inju-Daejeon highway,  making i t  a  hub 

ci ty connect ing mult iple key ci t ies  in  Korea.  

According to  a deta i led per -dong s tatus  analysis  of  populat ion change,  the 

dongs that  are cont inuously decl ining were found to be in  the order  of  

Shinan-dong,  Hadae -2-dong,  Sangdae-1-dong,  Sangbongseo-dong,  Okbong-

dong,  Sangdae-2-dong,  Hadae-1-dong,  Sangpyong-dong Pyeonggeo -dong 

and Gangnam-dong.  Shinan-dong showed especial ly s teep decl ine.  

On the other  hand,  the dongs that  were growing were in  the  order  of  Gaho -

dong,  Chojang-dong,  Ihyeon-dong and Bongan-dong,  where  Gaho-dong was  

growing the most  rapidly.  In  the case of  J inju as  a  whole,  due to  populat ion 

growth and improvement  of  various  economic indic ators ,  J inju was 

categorized as  the only growing ci ty in  west  Gyungnam, and is  turning into 

a l ively industr ial  cul tural  ci ty by bringing in  many promising industr ies  to  

improve local  economy and create jobs.  

The J inju innovat ion ci ty is  located in  Munsan,  J inju and plans to  become 

the mechatronics  hub of  Korea,  by becoming the intel l igent  robot  industry 

cluster ,  which is  the core  of  prominent  domest ic industr ies  such as  

mechanics  and aviat ion.  

Staring with the  publ ic inst i tut ion migrat ion plan in  Apri l ,  20 04,  the 

direct ions for  innovat ion ci ty const ruct ion has  been chosen to  be;  

di fferent iat ion of  funct ions,  complementary relat ions with ex is t ing J inju 
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ci ty industr ies ,  core funct ion development  to  increase wide -range 

innovat ion capabi l i t ies  and green water -fr iendly construct ion.  The publ ic 

inst i tut ions current ly preparing for  relocat ions include three housing 

construct ion inst i tutions and three industr ial  inst i tutions,  and add up to  a 

total  of  11 publ ic inst i tut ions.  

Fig.1 Jinju Innovation City 

 

2.  Analysis  framework conf iguration  

Before  using the Huff  model  to  configure the  commercial  area  change 

analysis  framework,  we f i rs t  used  ArcGIS 9.3  to  determine the center  of  21  

dongs on the map  l ike <Fig.2>,  and measured the s ize of  9  representat ive 

commercial  areas  in  order  to  construct  the basic framework of  the model .  

 

Table. 1 Huff’s model database                                    (Unit : m
2
, km) 
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Fig.2 The center  of  21 dongs and Commercial  Areas  

 

Next ,  we used the integrat ion factor  of  the UCL Depthmap to determine the 

main routes  between each dong’s  center  to  each commercial  areas ,  and the  

measured the actual  dis tance to  create  the database for  the Huff  model ,  

which is  l i s ted in  <Table 1>.  

 

Fig.3 Determine the main routes  

 

Furthermore,  we used the J inju ci ty s tat is t ics  from the 2013 household 

survey to  apply spending on i tems avai lable in  the 9 commercial  areas  

including groceries ,  l iquor and clothing to  the  number of  households  in 

each dong to ca lculate the average vis i tor  per  day.  The reason in applying 

the data to  per -dong household count  is  because due to  the usage pat terns  

of  commercial  areas ,  usage happens  per  household,  and when only per -dong 

populat ion is  taken into account ,  informat ion reg arding chi ldren and seni le  

ci t izens might  int roduce er rors  in  the analysis .  

The Huff  model  is  an analysis  method that  calculates  the market  share in  a 

certain commercial  area,  and not  per  points - in-t ime.  Therefore,  we 

rest r icted overal l  analysis  to  per -day average market  share and generated a 

Huff  model  database.  In  order  to  veri fy the resul ts  from the  Huff  model ,  we 

compared the actual  per -day vis i tor  count  from internal  data to  determine α,  

β  values  and configured the 2013 J inju model .  

Last ly,  we further  took into account  the target  populat ion of  innovat ion 
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ci t ies  and planned area of  new commercial  areas  to  configure the model  of  

J inju af ter  the const ruct ion of  the innovat ion ci ty,  and compared i t  against  

the 2013 model .  This  is  how we predicted the commer cial  area change and 

analyzed the ex is t ing commercial  areas  that  might  be af fected by i t .  

 

Fig.4 Each Dong number 

 

Ⅳ .  Actual analysis  

 

1 .  Determining α,  β values based on actual ly measured data  

In order  to  generate  the Huff  model  that  can be appl ied to  J inju,  we f i rs t  

appl ied the hypothesis  of  the modified Huff  model ,  ‘α=1,  β=2’,  and  

configured the  ‘2013 J inju Huff  model  before modificat ion’.  Then we 

measured the per -day average vis i tor  count  using internal  data from two 

representat ive commercial  areas  i n  J inju.  

We then compared the actual ly measured vis i tor  number against  the Huff  

model  with the ‘α=1,  β=2’hypothesis  and calculated the α ,  β  values  with 

the smal lest  error  to  create the 2013 J inju Huff  model .  We discarded data  

with too large  er ror  rates  bec ause we cannot  accurately measure the  change 

in  commercial  areas  between 2013 and 2104 using this  data,  and therefore 

s tat is t ical ly useless .  

The resul t  of  this  calculat ion gave values  α=1.5,  β=2.6,  and compared to  

actual  per-day vis i tor  count ,  the error  wa s -17 for  C,  which is  -0 .36%, and 

6 in  H,  which is  0 .10% error .  Both values  showed less  than 1% error ,  which  

showed that  both α,  β  values  can s tatis t ical ly be appl ied.  Therefore we 

appl ied this  data to  the 2013 Huff  model .  
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Table. 2 Calculate α and β for applying to the Huff’s model           ( Unit : household ) 

 

 

2 .  Analysis  of  commercial  area change  

In order  to  analyze the commercial  area  change before and after  innovat ion 

ci ty construct ion,  we appl ied the α,  β  values  to  the ‘2013 J inju Huff  model 

before  modificat ion’ to  create  the ‘2013 J inju model  af ter  modificat ion’,  

and analyzed the per -commercial  area customer share  for  each commercial  

area.   

 

Table. 3 the decrease  of  households  and the largest  decrease of  household 

vis i tors  at  the Gal ler ia  
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Next ,  we appl ied the planned innovat ion ci ty populat ion as  a  detai l  of  the 

Huff  model ,  and used the area s ize of  commercial  areas  that  is  predicted to  

purchase commercia l  land to  create a s imilar  category,  as  wel l  as  using the 

Depthmap in the same way we did to  measure the dis tance between each  

dong to ex is t ing commercial  areas  to  create the ‘2014 J inju Huff  model’  

and s tar ted analysis .  

 

Firs t ,  according to  analysis  on the decrease of  households  using 

commercial  areas ,  the number of  users  of  ex ist ing commercial  a reas  is  

projected to  decrease by 5,630 households ,  and the dong with the highest  

decrease  is  Gaho -dong,  where among the 3,488 households  in  Gaho -dong,  

1 ,040 households  wi l l  s top vis i t ing ex is t ing commercial  centers ,  which add  

up to  29.81% of the ent i re hou seholds .  In  terms of  percentage,  Sangpyong -

dong’s  decrease is  projected to  be 30.60%.  

 

Fig. 5 The analysis on the change of commercial areas 

 

Comparing the top 3 dongs with the highest  decrease,  and  bot to m 3 dongs 

with the least  amount  of  decrease,  one of  the top 3 areas ,  Gaho -dong’s  

nearest  commercial  faci l i ty is  at  4 .41km(Cheonjeon market) ,  and most  

commercial  faci l i t ies  are located over 4kms away.  Because of  this ,  even 

though the  dis tance between Gaho -dong and commercial  areas  in  the 

innovat ion ci t ies  are more than 7kms,  the households  vis i t ing the new 

commercial  faci l i t ies  is  projected to  increase.  Sangpyong -dong and 

Sangdae-2-dong are  located within 5kms of  the planned commercial  areas .  

In  the case of  Sangpyeong-dong,  the nearest  commercial  faci l i ty is  Jayu 

market  1 .23km away,  and for  Sangdae -2-dong,  Gongdan market  is  0 .82km 

away.  However,  these faci l i t ies  are very smal l ,  so i t  i s  projected that  26.69% 

and 19.85% of households  wil l  move to the new commer cial  area,  

respect ively.  
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Table 4. Decline of each commercial area          (unit: km)  

 

On the other  hand,  among the bot tom 3 areas ,  Seongj i -dong and Bongsoo-

dong is  located over 8kms away from the planned commercial  area of  the  

innovat ion ci ty,  and  larg e commercial  faci l i t ies  such as  Gal ler ia ,  Joongang 

market  and E-mart  is  located within 1km to 2km. Joongang -dong is  located 

6.9km away from the planned commercial  area,  which i s  a  bi t  closer  

compared to  the other  two,  but  l ike Seongj i -dong and Bongsoo-dong,  large  

commercial  areas  are nearby,  making the decrease smal l .  

 

Next ,  as  shown in Figure 8 and Table  4 ,  the commercial  faci l i ty with the 

largest  decrease of  household vis i tors  is  the Gal ler ia (D),  where 13.19% of 

ex is t ing households,  total  of  1 ,889 households  are projected to  migrate to  

new commercial  areas .  Gongdan market (G),  Jayu market (F) ,  Top-mart (H)  

and Homeplus( I)  is  projected to  lose 20% of ex is t ing customers .  Like such,  

the new commercial  area in  the innovat ion ci ty is  projected to  have a large  

impact  on exis t ing commercial  areas .  

In  the case of  the Gal ler ia ,  customers  from Gaho -dong,  Pyeongeo -dong,  

Sangpeong-dong,  Manggyeong-dong,  Panmun-dong Ihyeon-dong are 

projected to  decrease great ly,  and compared to  other  commercial  areas ,  the 

number of  vis i tors  from 13 dongs,  Gaho -dong,  Pyeonggeo-dong,  

Manggyeong-dong Panmun-dong,  Ihyeon-dong,  Chi lam-dong,  Sangbongseo-

dong,  Shinan-dong,  Sangbongdong-dong Okbong-dong,  Gangnam-dong,  

Bongan-dong and Bongsoo-dong.  And s ince the  dis tance  between these  

dongs and the new commercial  area range f rom 6.41km (Chilam -dong) to  

13km (Panmun-dong),  i t  can  be seen that  the commercial  area change of  

J inju ci ty is  effected more by the area of  the commercia l  faci l i ty rat her  

than the dis tance.  

However,  in  the  case of  the new households  to  be developed in the  

innovat ion ci ty,  among the 4,769 households ,  98.65%, or  4 ,705 households 

are predicted  to  use  the new commercia l  area,  and  only 64 households  wil l  
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use the ex is t ing commercial  areas  such as  the Gal ler ia ,  Homeplus,  

Joongang market  Top-mart ,  E-mart ,  Gongdan market  and  Jayu market .  

Furthermore,  commercial  areas  that  are smal l  in  area and far ,  such as  

Cheonjeon market(6 .93km) and Seobu market(9.26km) wil l  be vis i ted by 

zero households ,  the Gal ler ia  (8.37km) and Joongang market(8.04km) wil l  

be used by 0.44% and 0.2% of  households .  It  can  be seen that  in  the case of  

new households ,  commercial  areas  are  divided more by the s ize of  the 

faci l i t ies  rather  than  their  dis tance.  

Such effects  might  accelerate decl ine  of  ex is t ing commercial  areas ,  and  

goes against  the ini t ial  goal  of  spreading innovat ion by developing key 

regions,  and requires  countermeasures .  

 

Table 5. Share of the K commercial area (unit: km)  

 

Ⅴ .  Conclusion 

 

This  s tudy f i rs t  appl ies  the modified Huff  model  hypothesis  of  ‘α=1,  

β=2’to develop the  ‘J inju Huff  model’ ,  and compares  the predicted data  

against  actual ly measured  data  from two exis t ing commercial  areas  to  

calculate new ‘α,  β’values .   Next ,  we appl ied the calcu lated values  to  

J inju to  reconstruct  the ‘2013 J inju huff  model’ ,  and analyzed the 

commercial  market  share  of  each commercial  area  in  2013,  before the  

innovat ion ci ty is  constructed .  

Also,  by measuring the dis tance between the center  of  each  dongs and the  

planned new commercial  areas ,  we created the ‘2014 J inju Huff  model ’  to  

analyze the change in  commercial  areas .  According to  the analysis  of  

commercial  area change after  innovat ion ci ty development ,  the vis i tors  to 

ex is t ing commercial  areas  in  J inju wil l  decrease f rom the total  number of  

households  of  36,950 in 2013, by 15.24%, or  5 ,630 households ,  who will  

vis i t  the new commercial  area that  wi l l  be developed in the innovat ion ci ty.  

http://endic.naver.com/search.nhn?query=share
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Furthermore,  more than 50% of ex is t ing commercial  areas  such as  Gal ler ia ,  

Gongdan-market ,  Jayu -market ,  Top-mart ,  Homeplus are  projected to  

decl ine sharply.  To counteract  this ,  not  only countermeasures  from 

commercial  areas  themselves ,  but  faci l i ty improvem ent  such as  improving 

physical  area around the commercial  areas ,  improving roads and parking,  

instal l ing arcades and rest ing areas ,  modernized management  pract ices  

such as  management  educat ion,  price  and produce origin displays are 

required.   

This  is  because  in  the case of  Gongdan market  and Jayu market ,  they are 

not  a  s ingle commercial  ent i ty but  a  col lect ion of  smal l  shops,  and decl ine 

of  t radi t ional  market  might  lead direct ly to  the decl ine of  mid -lower class  

economics.  Also larger  commercial  areas  such as  Gal ler ia ,  Homeplus and 

Top mart  are key commercial  areas  of  J inju,  and their  decl ine might  have 

detr imental  effects  on J inju economy.   

Therefore,  provis ions for  the commercial  sector  and the region to  survive 

together  must  be  made,  such  as  providing con venience  for  ci t izens by 

opening parking garages and recommending new renewable energy 

faci l i t ies  such as  solar .  

Since the ini t ial  goal  of  the innovat ion ci t ies  is  developing key ci t ies  for  a  

balanced  development  of  the  country,  i f  the development  of  innov at ion 

ci t ies  accelerates  the decl ine of  ex is t ing ci ty commercial  areas ,  res t r ict ions 

on commercial  area development  must  be put  in place.  And s ince the 

interests  of  the government ,  industry,  smal l  businesses  and t radi t ional  

markets  are intertwined in  this  issue,  a  more detai led counteract ion and 

pol icies  need to  be researched and appl ied.  

This  research focuses  on the oft -overlooked negat ive effects  the  

construct ion of  innovat ion ci t ies  may have on the  ex is t ing c i ty,  despi te  the 

many projected benefi ts  of  th e project ,  such as  balanced development  of  

the country and job creat ion.  We dif ferent iate ourselves  from previous 

research on  the innovat ion ci ty or  the usage of  the Huff  model  by analyzing 

the actual  effect  of  the innovat ion ci ty by analyzing the change i n  

commercial  areas .  

However,  because we focused on the larger  commercial  areas ,  and fai led to  

suff icient ly take into account  the ef fect s  on smal l  businesses  of  J inju,  i t  i s  

not  suff icient  to  determine the detai led commercial  market  shares  in  J inju.  

Also because we used the populat ion data from 2013,  i t  i s  possible that  
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after  the ci ty construct ion plans are f inished and the populat ion of  each  

dongs change dramatical ly,  the accuracy of  analysis  might  be compromised.  

This  research was conducted to  predict  the actual  effects  of  innovat ion ci ty 

construct ion based on current  perspect ives ,  and expect  fu ture research to  

overcome such l imitat ions.  
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