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11 Backgroud & Purpose of Study



11 Background of Study

� Modern urban planning should be performed within the context of two new 
paradigms -- ESSD and consumerism. The consumer-oriented urban manag
ement requires transformation of consumers' public service evaluation to    
public policy. 

� The citizen survey is a critical tool for measuring customer satisfaction with 
housing conditions 

� The feedback tells us on how we’re doing and where we can do better

Background of Study



11 Purpose of Study

Purpose of Study

�� to ato assess citizen satisfaction on living environment

� to set housing policy priority to improve quality of life 
of residence



22 Study Area and Data



Ulsan Metropolitan CityUlsan Metropolitan City

Location: Southeastern Part of Location: Southeastern Part of 
South KoreaSouth Korea

Area : 1,057.3㎢

Population: 1,049,177 (2005)

Industries: Manufacturing Industries: Manufacturing 
(Hyundai Car, Hyundai (Hyundai Car, Hyundai 
Heavy Industry, etc)Heavy Industry, etc)

22 Study Area

Ulsan Metropolitan City
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- Most survey questions were designed to derive housing demand.

-Administered by face-to-face interview during May 8th to May 
18th , 2009.

- Random sample of 1,030 households. 

- Demographics of the sample matched with the 2005 Census demo
graphics for Ulsan city with regard to gender, age and housing type. 

- Results have a 95% level of confidence with a precision of at least 
+/- 3.5%. 

Data:  Citizen Survey 

Data



22

This paper focuses on following three points:

1) How to derive the evaluation level for each section from the direct  consumer     
evaluation of detailed items, and in turn, over-all evaluation level from the derived  
sectional evaluation levels. 

2) How to identify relative importance(or weights) among items(and sections), and 
how to identify contribution degrees of individual items(and sections) to over-all    
evaluation result.

3) How to apply the technique to public sectors, such as citizen survey, residential  
environment, and public safety, and how to utilize the results for consumer-oriented 
urban management.

Focus on 

Methodology
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Measurement of Satisfaction

Approach

Five Step Likert Scale

� Very Satisfied = 5 points

� Satisfied = 4 points

� Fair = 3 points

� Dissatisfied = 2 points

� Very Dissatisfied = 1 point



Derivation of Overall Satisfaction Level 

Approach33

Evaluation of Satisfaction levels of Items

Evaluation of Satisfaction levels of categories

Overall level of Satisfaction 



Model33

Evaluation of Satisfaction levels of Items

where 
Iij = an evaluation level of jth item in th category 
fij = frequency of  i th rating of jth item in th category 
K = a score assigned to i th rating

K=1 for 'very dissatisfied', K=2 for ‘dissatisfied’,  
K=3 for ‘fair’, K=4 for ‘satisfied’, 

and K=5 for ‘very satisfied’



Model33

Evaluation of Satisfaction levels of categories

Where
Ci = an evaluation level of ith category 
cij= jth item's weight in ith category, and  . 



Model33

Overall level of Satisfaction 

where 
V  = an overall evaluation level 
ci = a contributor of ith category
cwi = a weight of ith category, and  
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44 Housing Conditions

1) Housing Stock by Type (2005) 1) Housing Stock by Type (2005) 

Availability Index: Housing Stock

Owner HousingOwner HousingOwner HousingOwner Housing JeonseiJeonseiJeonseiJeonsei Monthly RentalMonthly RentalMonthly RentalMonthly Rental OthersOthersOthersOthers TotalTotalTotalTotal

A Detached A Detached A Detached A Detached 
HouseHouseHouseHouse

70.15 19.40 10.45 0.00 6.506.506.506.50

A Detached A Detached A Detached A Detached 
House (2)House (2)House (2)House (2)

46.15 34.91 18.93 0.00 16.4116.4116.4116.41

ApartmentApartmentApartmentApartment 71.29 23.95 4.76 0.00 71.3671.3671.3671.36

Row HousesRow HousesRow HousesRow Houses 31.58 47.37 21.05 0.00 1.841.841.841.84

A Multiplex A Multiplex A Multiplex A Multiplex 
HouseHouseHouseHouse

60.00 25.00 15.00 0.00 1.941.941.941.94

OthersOthersOthersOthers 25.00 10.00 5.00 60.00 1.941.941.941.94

TotalTotalTotalTotal 65.24 65.24 65.24 65.24 25.63 25.63 25.63 25.63 7.96 7.96 7.96 7.96 1.17 1.17 1.17 1.17 100.00 100.00 100.00 100.00 

Single FamilySingle FamilySingle FamilySingle Family ApartmentApartmentApartmentApartment Row HousesRow HousesRow HousesRow Houses OthersOthersOthersOthers TotalTotalTotalTotal

Housing stockHousing stockHousing stockHousing stock 63,435 168,512 24,679 5,935 262,561

Share(%)Share(%)Share(%)Share(%) 24.2% 64.2% 9.4% 2.3% 100.0%

2) Housing Type by Tenure (2009 survey)2) Housing Type by Tenure (2009 survey)

* Na t i on a l S t a t i s t i ca l O f f i c e o f K ore a ( 2 00 5)
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Living Conditions by TenureLiving Conditions by Tenure

Number of Number of Number of Number of 
householdhouseholdhouseholdhousehold

Average Average Average Average 
NHMNHMNHMNHM

(person)(person)(person)(person)

Average Living space Average Living space Average Living space Average Living space 
per householdper householdper householdper household((((㎡㎡㎡㎡))))

Average Living space Average Living space Average Living space Average Living space 
per capita per capita per capita per capita ((((㎡㎡㎡㎡))))

OwnershipOwnershipOwnershipOwnership 672 3.55 103.83 31.80 

JeonseiJeonseiJeonseiJeonsei 264 3.40 89.94 29.80 

Monthly RentMonthly RentMonthly RentMonthly Rent 82 2.83 68.12 30.34 

OthersOthersOthersOthers 12 3.33 58.17 21.44 

TotalTotalTotalTotal 1,030 3.45 96.89 31.05 

Stability Index: Living Conditions  by Tenure
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Living Conditions by Income LevelLiving Conditions by Income Level

Number of Number of Number of Number of 
householdhouseholdhouseholdhousehold

Average NHMAverage NHMAverage NHMAverage NHM
(person)(person)(person)(person)

Average Living Average Living Average Living Average Living 
space per space per space per space per 

householdhouseholdhouseholdhousehold((((㎡㎡㎡㎡))))

Average Living Average Living Average Living Average Living 
space per capita space per capita space per capita space per capita 

((((㎡㎡㎡㎡))))

2,000,000  Won Under 119 2.59 85.20 40.70 

3,000,000 Won 286 3.34 91.18 30.42 

4,000,000 Won 321 3.64 95.91 27.72 

5,000,000 Won 154 3.65 101.73 29.63 

5,000,000 Won above 150 3.73 114.52 33.20 

Total 1030 3.45 96.94 31.05 

Stability Index: Income
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Living Conditions by Number of Household MemberLiving Conditions by Number of Household Member

Number of Number of Number of Number of 
householdhouseholdhouseholdhousehold

Average NHMAverage NHMAverage NHMAverage NHM
(person)(person)(person)(person)

Average Living Average Living Average Living Average Living 
space per space per space per space per 

householdhouseholdhouseholdhousehold((((㎡㎡㎡㎡))))

Average Living Average Living Average Living Average Living 
space per capita space per capita space per capita space per capita ((((㎡㎡㎡㎡))))

2 under 173 1.75 89.36 53.39 

3 270 3.00 94.07 31.48 

4 504 4.00 99.43 24.81 

5 73 5.00 108.47 21.70 

6 above 10 6.10 96.00 15.85 

TotalTotalTotalTotal 1,030 3.45 96.94 31.05 

Crowding Index: Number of Household Member
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⑤⑤ Living Characteristic by Age of Householder Living Characteristic by Age of Householder 

Number of Number of Number of Number of 
householdhouseholdhouseholdhousehold

Average NHMAverage NHMAverage NHMAverage NHM
(person)(person)(person)(person)

Average Living space per Average Living space per Average Living space per Average Living space per 
householdhouseholdhouseholdhousehold((((㎡㎡㎡㎡))))

Average Living space Average Living space Average Living space Average Living space 
per capita per capita per capita per capita ((((㎡㎡㎡㎡))))

20’s 18 1.83 83.06 51.67 

30’s 204 3.21 84.16 28.85 

40’s 396 3.74 96.36 27.18 

50’s 340 3.52 102.58 32.01 

60’s above 72 2.64 113.17 48.91 

Total 1,030 3.45 96.94 31.05 

Crowding Index: Life Cycle 
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Living Space by  Income and Housing Type Living Space by  Income and Housing Type 

Crowding and Affordability Index

~10% ~20% ~30%~30%~30%~30% ~40%~40%~40%~40% ~60%~60%~60%~60% ~80%~80%~80%~80% ~100%~100%~100%~100% totaltotaltotaltotal

Average Living spaceAverage Living spaceAverage Living spaceAverage Living space((((㎡㎡㎡㎡)))) 85.3 91.8 91.0 89.1 96.8 97.7 111.5 96.9 

Average Number of Bedroom 2.5 2.7 2.7 2.8 3.0 3.0 3.2 2.9 

Housing 
Type
(%)

A Detached HouseA Detached HouseA Detached HouseA Detached House 36.9 32.1 20.4 23.3 14.1 18.4 25.7 22.9 

ApartmentApartmentApartmentApartment 51.5 62.1 77.7 71.8 80.1 76.2 68.9 71.4 

Row HousesRow HousesRow HousesRow Houses 3.9 1.9 0.0 1.9 3.4 1.9 0.0 1.8 

A Multiplex  HouseA Multiplex  HouseA Multiplex  HouseA Multiplex  House 6.8 1.9 1.0 0.0 0.5 1.9 2.4 1.9 

EtcEtcEtcEtc 1.0 1.9 1.0 2.9 1.9 1.5 2.9 1.9 
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②② Tenure by Income Level Tenure by Income Level 

0~10% 11~20% 21~30%21~30%21~30%21~30% 31~40%31~40%31~40%31~40% 41~60%41~60%41~60%41~60% 61~80%61~80%61~80%61~80% 81~100%81~100%81~100%81~100% Total

OwnershipOwnershipOwnershipOwnership 49.5 57.3 52.4 51.5 75.2 66.5 79.1 65.2 

JeonseiJeonseiJeonseiJeonsei 23.3 28.2 30.1 34.0 22.8 30.1 17.5 25.6 

Monthly RentMonthly RentMonthly RentMonthly Rent 27.2 13.6 16.5 12.6 0.5 2.4 1.9 8.0 

OthersOthersOthersOthers 0.0 1.0 1.0 1.9 1.5 1.0 1.5 1.2 

Stability and Affordability Index
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Residential Satisfaction by Item

Residential Satisfaction
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②② Residence Satisfaction by DistrictResidence Satisfaction by District

②② Residence Satisfaction by House PatternResidence Satisfaction by House Pattern

Residence Satisfaction

3. Residence Satisfaction
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Ratio of the Most Dissatisfied itemRatio of the Most Dissatisfied item

-- Private Housing SpacePrivate Housing Space Public Space and FacilitiesPublic Space and Facilities

Residence Satisfaction

16.6%

14.9%

13.6%33.1%

21.8%
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Medical Facilities 

Commercial Facilities



55 Residential Satisfaction

Dissatisfaction leads move-out  
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Private Housing Condition

Residence Satisfaction

Category Item

Satisfaction Score*
average

(Iij )1 2 3 4 5

Private

Housing Condition

Ventilation/Lighting 44 156 407 304 122 3.29 

Heating/Keeping Warm 36 154 420 315 108 3.30 

Leakage 31 172 445 309 76 3.22 

Noise/Quake 72 321 416 170 54 2.82 

Air Quality 34 207 484 243 65 3.09 

Total 217 1,010 2,172 1,341 425 3.14 

*: 5=Very Satisfied, 4= Satisfied, 3= Fair, 2=Dissatisfied, 1=Very Dissatisfied



55 Residence Satisfaction

Category Item
Satisfaction Score average

(Iij )1 2 3 4 5

Public Living Condition

Parking 111 298 350 230 44 2.80 

Approach Road 76 267 446 207 37 2.87 

Distance between residential

buildings
33 162 565 242 31 3.07 

Height of Neighbor Building 36 140 586 240 31 3.09 

Park/Greens 49 169 514 243 58 3.09 

Crime Prevention 43 234 532 198 26 2.93 

Educational Facilities 39 199 524 233 38 3.03 

Cultural Facilities 80 299 449 178 27 2.78 

Medical Facilities 46 207 561 191 28 2.95 

Commercial Facilities 57 210 531 202 33 2.95 

Total 305 1036 2461 1162 201 2.96 

Public Living Condition
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Overall Satisfaction Level

Residence Satisfaction

Category

Weighted average   

of  satisfaction level 

(Ci )

Weight of Category

(wi)

Oveall 

satisfaction level 

(ci)

Private 

Housing Condition 3.08 0.5 1.54

Public 

Living Condition 2.90 0.5 1.45

Sum 1.00 2.99
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Contribution Rate to Satisfaction Levels 

Residence Satisfaction

Category Item Iij iwi ci

Contribution rates to

Category Overall

Private 

Housing Condition

Ventilation/Lighting 3.29 0.18 0.61 0.20 0.10 

Heating/Keeping Warm 3.30 0.15 0.48 0.16 0.08 

Leakage 3.22 0.13 0.43 0.14 0.07 

Noise/Quake 2.82 0.35 0.97 0.32 0.16 

Air Quality 3.09 0.19 0.59 0.19 0.10 

Total 3.14 1.00 3.08 1.00 0.50 
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Contribution Rate to Satisfaction Levels 

Residence Satisfaction

Category Item

Contribution rates to

Cate-

gory
Overall

Public 

Living Condition

Parking 2.80 0.23 0.65 0.22 0.11 

Approach Road 2.87 0.15 0.43 0.15 0.07 

Distance to Next Door 3.07 0.05 0.17 0.06 0.03 

Height of Neighbor Building 3.09 0.04 0.11 0.04 0.02 

Park/Greens 3.09 0.07 0.22 0.08 0.04 

Crime Prevention 2.93 0.09 0.27 0.09 0.05 

Educational Facilities 3.03 0.08 0.24 0.08 0.04 

Cultural Facilities 2.78 0.16 0.44 0.15 0.08 

Medical Facilities 2.95 0.06 0.18 0.06 0.03 

Commercial Facilities 2.95 0.07 0.20 0.07 0.03 

Total 2.96 1.00 2.90 1.00 0.50 
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The Logic of Priority Setting

First, let D be a target level of evaluation(or benchmark), and if  
we calculate deviation from D of the evaluation level of each item 
(category), then possible results are positive, zero, and negative. 
We may assume that these signs and values imply the degrees of  
policy needs, i. e., the policy needs become greater as negative    
values become bigger. 

Second, as we have been discussed many times, the weight of      
each item(category) also implies policy needs, i. e., the higher      
value of weight means the higher policy needs. Combining these  
two policy need tendencies, we can identify policy needs of each  
item (category). 



Priority Setting66

The Priority Setting

The policy priority becomes higher as the coordinate of the evaluation     
level and the weight approaches bottom-right side of the region IV in      
Figure



Priority Setting66

The Priority Setting

Utilizing the aforementioned logic, we can develop 'policy priority index' 
with equation (1) for items within the given category, and (2) for all items. 

(1) and
(2)                       and 

The index of each item, CLij , in a given category can be calculated by mu
ltiplying the deviation ( Iij -D) by the weight(iwij ). The policy priority can 
be identified with this index -- a lower value of CLij means a higher policy 
demand. The same logic can be applied to the calculation of policy index 
of all items(WLij), as equation (7) implies. Therefore, we can rank policy 
priority of service needs according to the index value.



66 Residence Satisfaction

Category Item Iij

Policy priority index by category

Index

CLi

rank by

category

rank 

by item

Private Housing Condition

Ventilation/Lighting 3.29 0.29 4 14

Heating/Keeping Warm 3.30 0.30 5 15

Leakage 3.22 0.22 3 13

Noise/Quake 2.82 -0.18 1 3

Air Quality 3.09 0.09 2 10

Total 3.14 0.14 - -

Public Living Condition

Parking 2.80 -0.20 2 2

Approach Road 2.87 -0.13 3 4

Distance to Next Door 3.07 0.07 8 9

Height of Neighbor Building 3.09 0.09 9 10

Park/Greens 3.09 0.09 9 10

Crime Prevention 2.93 -0.07 4 5

Educational Facilities 3.03 0.03 7 8

Cultural Facilities 2.78 -0.22 1 1

Medical Facilities 2.95 -0.05 5 6

Commercial Facilities 2.95 -0.05 5 6

Total 2.96 -0.04 - -

The desired satisfaction level (D) = 3.0 assumed.
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77 Conclusions

� The more information available about people's actual needs   
and preferences, the better planners are able to satisfy them 

� In this sense, our model is helpful to improve the local       
government's analytic capability 

�It is relatively simple and easy to use, and this alone makes    
it an attractive proposition for planners. 



Thank You !


