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Applying CVM for the Reinvestment Ratio of Development Profits Generated
by Renewing Old Industrial Park in Daegu Metropolitan City
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Abstract
In December 2019, the Ministry of Land, Infrastructure and Transport announced the revision of the Enforcement
Decree of the Industrial sites and Development Act. In this revision, the reinvestment ratio of development
profits generated by renewing the old industrial park is delegated to the local government ordinance.
According to this announcement, the reinvestment ratio can be adjusted to less than 50% of sales revenue from
construction projects and 25% of land sales for non-industrial use depending on local government conditions.
This study aims to investigate the policy rationale for the adjusted ratio of reinvestment in development profits
and explore how Daegu City can use this policy when revising ordinances in the future. A survey was conducted
with a total of 320 experts, including public corporations, public officials, and industrial site workers in the
Industrial Complex Committee. We employ contingent value measurement (CVM) based on 262 valid responses.
The results showed that 27% of sales from the construction business and 22% of sales from non-industrial land
were derived with an appropriate reinvestment ratio. Although the results in this study might not be
generalized in other regions, we provide a potential reference for other local governments who are interested
in ordinance revisions in the future. Another contribution of this study is to suggest the statistical method to
derive the relevant ratio.

Keywords : Reinvestment Ratio, Development Gain, Urban Renewal, Decrepit Industrial Complex, Contingent
Value Measurement
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Table 1. Initial Bid Amount (%) and Low & High Bid Amount (%) Used for the Followup WTP Question by

Survey Types

Sales revenue on building construction

Sales profit on nonindustrial land

A B C D E A B C D E
Initial question o0 4000 3005 2006 10%  25%  20% 15% 10% 5%
bid (%)
Follow up 25% 20% 15% 10% 5%  125% 10% 7.5% 5%  2.5%
question low (%)
Follow up 100% 80% 60% 40% 20%  50%  40% 30% 20% 10%

questionj high (%)
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Table 2. Distribution and Collection by Survey Types
Expert Public Public Industrial Total
p Enterprise Official Complex
Distribution 50 60 30 180 320
Collection 35 64 26 137 262
Collection Ratio (%) 70.0% 106.7% 87.0% 76.1% 81.9%
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Table 3. Frequency and Ratio by Survey Types and Groups

Group
Type Public Public Industrial Total
Expert Enterprise Official Complex

Frequency 7 13 5 29 54

Ratio in Type 13.0% 24.1% 9.3% 53.7% 100.0%

Ratio in Group 20.0% 20.3% 19.2% 21.2% 20.6%

Ratio in Total 2.7% 5.0% 1.9% 11.1% 20.6%
Frequency 7 12 6 30 55

Ratio in Type 12.7% 21.8% 10.9% 54.5% 100.0%

B Ratio in Group 20.0% 18.8% 23.1% 21.9% 21.0%

Ratio in Total 2.7% 4.6% 2.3% 11.5% 21.0%
Frequency 7 12 5 29 53

c Ratio in Type 13.2% 22.6% 9.4% 54.7% 100.0%

Ratio in Group 20.0% 18.8% 19.2% 21.2% 20.2%

Ratio in Total 2.7% 4.6% 1.9% 11.1% 20.2%
Frequency 7 15 5 27 54

b Ratio in Type 13.0% 27.8% 9.3% 50.0% 100.0%

Ratio in Group 20.0% 23.4% 19.2% 19.7% 20.6%

Ratio in Total 2.7% 5.7% 1.9% 10.3% 20.6%
Frequency 7 12 5 22 46

. Ratio in Type 15.2% 26.1% 10.9% 47.8% 100.0%

Ratio in Group 20.0% 18.8% 19.2% 16.1% 17.6%

Ratio in Total 2.7% 4.6% 1.9% 8.4% 17.6%
Frequency 35 64 26 137 262

Total Ratio in Type 13.4% 24.4% 9.9% 52.3% 100.0%

Ratio in Group 100.0% 100.0% 100.0% 100.0% 100.0%

Ratio in Total 13.4% 24.4% 9.9% 52.3% 100.0%

AES ANESe] 7 58 SPASS ul2s] BelEo} 30.9% Uehith SEAe] itk
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Table 4. Characteristics of Respondent: Group, Business Field, Gender

Category N % Non-response

Expert 35 13.4
Public Enterprise 64 24.4

Group 0
Public Official 26 9.9
Industrial Complex 137 52.3
Regional Development (Urban Planning, 97 373

Business Transportation, Architecture, etc,) ' 21
Field Economics and Industrial 53 20.2
Administration and Management 81 30.9
Male 166 63.4

Gender 52
Female 44 16.8

Table 5. Characteristics of Respondent: Age, Career

Group N Mean  Std.Dev. Minimum Maximum Non-response
Expert 35 50.14 8.99 33 68 0
Public Enterprise 64 36.48 7.47 25 56 0
Age Public Official 26 44.35 8.15 31 56 0
Industrial Complex 108 41.8 10.68 24 69 29
Total 234 41.87 10.25 24 69
Expert 35 20.94 9.18 5 41 0
Public Enterprise 64 9.63 6.94 2 30
Career Public Official 26 11.62 9.32 1 32 0
Industrial Complex 106 11.92 9.80 1 40 31
Total 231 12.61 9.6 1 41
AT B GAR 129 e BAEdTE  oFshohal SHSIITt (VMY o)A 2 ARgHe
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Table 6. Agree/Disagree on the Initial Bid Amount (%) by Survey Types based on Whole Respondents

A (50%) B (40%) C (30%) D (20%) E (10%)
Agree (1) 20 29 15 26 24
Disagree (0) 34 26 38 28 22
Total 54 55 53 54 46
Average on agree 0.37 0.53 0.28 0.48 0.52

Table 7. Results of the Double-Bounded Dichotomous Shoice (DBDC) Models based on Whole Respondents

Simple Model Full Model
Estimate p-value Estimate p-value
Intercept 1.184 < 2.2e-16 *** -1.310 0.024 *
Bid -0.043 < 2.2e-16 *** -0.052 < 2e-16***
- -
A2 (Relative Sales Profit) - - 0.067 0.598
" eimvestmenty. - - Lot <2167
Expert=1 - - -0.130 0.603
Number of obs 262 262
Log-likelihood -397.810 -352.276
AIC 799.620 716.552

Note: -. *, ** and *** indicate significance at the 10%, 5%, 1%, and 0.1% levels, respectively.
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HPRFE B3l 22 5 AETFs&HIES
Table 83} 2T}, o] 7] 4] 95% A12]17HS Krinsky
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Table 8. Median WTP and 95% CI Table of the DBDC Models based on Whole Respondents

Krinsky Robb Method Bootstrap Method
95% CI 95% CI
Median Median
Lower bound Upper bound Lower bound Upper bound
Simple Model 27.468 22.026 32.704 27.468 22.485 32.647
Full Model 26.746 22.125 31.149 26.746 21.488 32.285

=

A U5 SARIZE STIWTP(R 27 H5-8 2111 2)0)
#o|7} QhA] A E7] i8] 1§ 1k 05U
A2 (AR e v malgick A%
2627 5 ALY FHE, 3719 49125
o ATt TES AL, 13792 AT 5
Az TEste] BAE AR BAX R &
ofgt w4t Al e, METte] A9 AEAll

vl &S5 SAWTP 20| WobR L, ATt

oo

b

SR Aeolls AFEA QA7 s, =S
AFA] HlE L= S AHWTP vl &0 W2 Ao
2 YR THTable 9).

H2719} AHekA] BARLS] 9] WTPL: Table
103} 2t} 95% AlF432 Krinsky Robb B 0]
webA] SASISIC AR 5] WTPLE 3106 %
20 Wk, A1k BARIS] £9) WIPE 19%2

Ubebith. whetA] Sopeo] ] A%ARe] Hopso)

Table 9. Comparison of the DBDC Full Models between Respondents in and Out of Industrial Complex

Respondents out of industrial

Respondent in industrial complex

complex (SD=1) (SD=0)
Estimate p-value Estimate p-value
Intercept -1.880 0.047 * -1.542 0.052
Bid -0.078 < 2e-16 *** -0.036 <2e-16 ***
A}ig} ‘j:siﬁzonrl)"f 0.114 0.570 -0.455 0.0185 *
A2 (Relative Sales Profit) 0.168 0.371 0.086 0.662
Bii?f\::seglnfrlltt; " 0.964 <2e-16 1171 <2e-16 %+
Number of obs 125 137
Log-likelihood -158.754 -176.961
AIC 327.508 363.923

Note: -. *, ** and *** indicate significance at the 10%, 5%, 1%, and 0.1% levels, respectively.

Table 10. Median WTP and 95% CI Table of the DBDC Full Models between Respondents in and Out of

Industrial Complex

Krinsky Robb Method Bootstrap Method
95% CI 95% CI
Median Median
Lower bound Upper bound Lower bound Upper bound
SD=1 31.192 26.833 35.706 31.192 26.569 37.071
SD=0 18.801 8.173 28.694 18.801 6.873 29.672

36 | LHI Journal Vol. 13, No. 4



CVM =43 0|8¢ 7H20(2} MEX} Hig L0 et At HTEGA L2 UUHR| eSS SHe=
Median WTP and 95% fide interval of respond: out of industrial complex
10 median WTP estimate = 31.192 %
08
w
@
=
o
£
2 06
@
w
3 : :
= ' !
= 04 | h
=) I I
@ 1 1
o ' '
[ | |
o i '
0.2 i i
0.0 i i
T T T T T T
0 10 20 30 40 50
Reinvestment Ratio(%)
Median WTP and 95% fide interval of respondents out of industrial complex
1.0 median WTP estimate = 18.8013 %
08
w
@
>
o
£
S 06
E)
7]
5 : |
= 1 |
= 04+ 1 1
o I I
@ I |
s} 1 i
2 ! !
o | |
02 ! |
00 | i i
T T T T T T
0 10 20 30 40 50
Reinvestment Ratio(%)

Fig. 1. Relationship between Accumulate of Agree and Median WTP of DBDC Full Models of Respondents Out of

(Up), and in (Down) Industrial Complex

AEAPEEL AIHA]
T SAAH19%) Bt
= AT (Fig. 1).

AE7H31%) 7t AR A
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ol AFEA QA7 AU AFAL] Bl E g4
5, 37199 A-fole AFA A7 A AT
Aol vl &S5, 37949 F-F-olle AFARl vl
SAEE FAWTP vlgo] W2 A 0 2 e
(Table 11). Robb ol mebA sjAet 23, &
A 15 S A291Y 9 WTPEe] 38%= 7}
4 B9, FRAB2%), 3719(28%), AHIEA
FAFH19%) =22 UElT 5, B9 vl A

SA1Q] RY) ARAI &L HE 3890 AF

o T 1
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Table 11. Comparison of the DBDC Full Models Among Groups

Expert (SD2=1)

Public Enterprise (SD2=2)

Estimate p-value Estimate p-value
Intercept -0.511 0.785 -3.939 0.018*
Bid -0.106 2.126e-07 *** -0.092 <2.2e-16***
Al (Perception of -1.192 0.021 * 0.758 0.019 *
Reinvestment)
A2 (Relative Sales Profit) 0.099 0.779 0.380 0.305
B4 (Agreement on 1.948 6.789¢-05 *** 0.953 0.002 **
Reinvestment)
Number of obs 35 64
Log-likelihood -34.511 -74.665
AIC 79.022 159.331
Public Official (SD2=3) Industrial Complex (SD2=4)
Estimate p-value Estimate p-value
Intercept -3.625 0.113 -1.542 0.052
Bid -0.059 3e-06 *** -0.036 < 2e-16 ***
A1 (Perception of 0.149 0.687 -0.455 0.015 *
Reinvestment)
A2 (Relative Sales Profit) 0.450 0.157 0.086 0.663
B4 (Agreement on 0.963 0.010 ** 1171 < 2e-16 **
Reinvestment)
Number of obs 26 137
Log-likelihood -39.674 -176.961
AIC 89.347 363.923
Note: -. ¥, **, and *** indicate significance at the 10%, 5%, 1%, and 0.1% levels, respectively.
Table 12. Median WTP and 95% CI Table of the DBDC Full Models Among Groups
Krinsky Robb Method Bootstrap Method
. 95% CI ) 95% CI
Median Median
Lower bound  Upper bound Lower bound  Upper bound
SD2=1 38.454 31.518 45.882 38.454 28.778 48.595
SD2=2 27.697 22.475 32.874 27.697 21.806 34.178
SD2=3 32.250 18.520 45.734 32.250 18.561 53.826
SD2=4 18.801 8.173 28.694 18.801 6.873 29.672
AR FARK19%) Rk OF F B} o] e 4.2 HIMQIEX| D§Zi4-0] ChH| XHEX} HIS
= ZA=EUH: 4.2.1 T SEA Uiet 24
ME 49 2719180 gt 59 of = Table
1337 gk A& A FPolA = 27] Bl8o] 25%=
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CVM 242 0[5t JHZ0[o) XEX! HIS 0| Bt 97 CIRHON =SMQIER| TARIS 402

FolF =, SEAF 5478 F 3272 25% E+=T10]
/g Bl&o] sl 5-9J5t whd, 2272 25%E T} ot
of ghhal -SRIt 2718|180l tigt-5-o] o Rt
71 23] g F7HEo] tiet 52 o7k v
Y2t oIS YA F A= ofH Ee} Atk
FrAH TR 2, A Rdole 27]vle |
oje], AHFAFRIZ| (A1), Alvi APIEA] v &
ARAEA| o] Aozt (A3), 7o) of A=
A& F(C7), FHE7E 9FH(SD=1) M7} BT
FUE A

ZIA) Hgof A 27]¥1&(Bid) Mol B2,
2718 80] T25 sg vleol] HisiA Felet
AL G gHEo] W2 Ae & 4 3o, 27HlE

(Bid) 47} 5414 0 2 gejulalA eplo] =

o 4

¥ A= 2 A5 2HA 84l 7Hssith
(Table 14). T B} A4 BdS H|wE o,
log-likelihoodg}t @ AICZ} 5] &5 7+4519 7190
AA 2do] g REHT B Y2 FEREAS
SIS 4= ok S5t SYHP] WAE

B, QAL QA7F 2205, A4 wiz4=2lo]
E2E ARA| v S E, ALTE S
IWTPZLRE & A0 2 Yepyith T8y 54}
Foloj el HETt Tt FAA 0 & F-of5h] uf
2ol 2% 0 & sfAfo] 7hssltt. o] S YEAE Y
RS 56 tE5H S AETEH &2 U
D3 A B BE 22052 BAE|o], HEgo| u}
£ vl4lE EA| mizt=e]of ot 24 A FAHE

2 220 4:30]a}3L & 2= Q)H(Table 15).

Table 13. Agree/Disagree on the Initial Bid Amount (%) by Survey Types based on Whole Respondents

A (25%) B (20%) C (15%) D (10%) E (5%)
Agree (1) 32 35 24 36 32
Disagree (0) 22 20 29 18 14
Total 54 55 53 54 46
Average on agree 0.59 0.64 0.45 0.67 0.70
Table 14. Results of the DBDC Models based on Whole Respondents
Simple Model Full Model
Estimate p-value Estimate p-value
Intercept 1.614 < 2.2e-16 *** -0.830 0.146
Bid -0.072 < 2.2e-16 *** -0.096 < 2e-16 ***
A;g; irec:tfrtlfr:‘t)(’f - - -0.199 0.130
A3 (Relative Sales Profit) - - -0.086 0.501
" Reinvesment) - - 1288 <2eder
Expert=1 - - -0.585 0.028 *
Number of obs 262 262
Log-likelihood -373.348 -317.942
AIC 750.696 647.884

Note: -. *, ** and *** indicate significance at the 10%, 5%, 1%, and 0.1% levels, respectively.
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Table 15. Median WTP and 95% CI Table of the DBDC Models based on Whole Respondents

Krinsky Robb Method Bootstrap Method
95% CI 95% CI
Median Median
Lower bound Upper bound Lower bound Upper bound
Simple Model  22.339 19.041 25.584 22.339 19.335 26.079
Full Model 22.044 19.711 24.600 22.044 19.070 25.618

4.2.2 H2It vs LIYTXISAR} Hlul 24 =
A& B E 7R eARTA AE7H125%) <t Es

AR ZARH(137)7 ZZWTPEE] XjolE&  16).
Yol 7| F 15 It ol YA G Y (WA
%) 2HE vk SAA R ot v
R EH, 271 G- A AR Bl 52
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o]
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2 31%

o

ANRZ
fL

AR} QA7) ess, Eat A Hl5)
52 FIWTPZo] S 5102 Lieiteh(Table

AZ7 I AIAHA] SARRLS] 5-9] WTPEEE Table
173} 2t} 95% A12]5Z2- Krinsky Robb H#0]|
upebA] siAstinh AFFEA] HE7H] F-9] WTP
Q1 WHH, AFATA] SARALY] F-9

Table 16. Comparison of the DBDC Full Models between Respondents in and Out of Industrial Complex

Respondents out of industrial

Respondent in industrial complex

complex (SD=1) (SD=0)
Estimate p-value Estimate p-value
Intercept -1.003 0.277 -1.312950 0.096
Bid -0.128 < 2e-16 *** -0.075 <2e-16 ***
A;e(; ‘j:setlr’rtl‘eori)(’f -0.157 0.444 -0.224 0.202
A3 (Relative Sales Profit) 0.021 0917 -0.115 0.537
Cgi?f;z:::‘nf:t;’“ 1.212 < 2e-16 % 1.361 < 2e-16 %
Number of obs 125 137
Log-likelihood -144.158 -165.605
AIC 298.316 341.210

Note: -. *, **, and *** indicate significance at the 10%, 5%, 1%, and 0.1% levels, respectively.

Table 17. Median WTP and 95% CI Table of the DBDC Full Models between Respondents in and Out of

Industrial Complex

Krinsky Robb Method Bootstrap Method
95% CI 95% CI
Median Median
Lower bound  Upper bound Lower bound  Upper bound
SD=1 22.762 19.974 25.616 22.762 19.430 26.512
SD=0 20.375 15.824 25.290 20.375 14.438 26.103
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Median WTP and 95% confidence interval of respondents in industrial complex
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Fig. 2. Relationship between Accumulate of Agree and Median WTP of DBDC Full Models of Respondents Out of

(Up), and in (Down) Industrial Complex

WTPZES: 19% ek, nfehd £ope] o]
A4 Bopolo] that 14 ATA| & HE
7} ZLE(3196)°] AHIEkA] BAFRH(19%) e oF

12p%U} 32 A& &I 4= A ATH(Fig. 2).

423 41 JF 7+ Hln 24
SHEHA 471 259 AEd@s 2 bR

7H, 3719, 379 AHHA AR Atolo] F3t

RTINS WA
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EA7 0% golt WSt A R, AR}
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A5t A3}, SHA 5 5 AEY9] 59 WTPEE 9] thH] ASANY EUe] AEA] L AR
0] 38%E 7P =9k, TE-(32%), 2714 (28%), A (38%)0] AFATA] ZARH19%) Hof oF 5= vt}

ARAEA] SARH19%) =02 Yttt 5, 29 O &2 2102 4=t (Table 19).

Table 18. Comparison of the DBDC Full Models Among Groups

Expert (SD2=1)

Public Enterprise (SD2=2)

Estimate p-value Estimate p-value
Intercept 1.418 0.459 -2.496 0.113
Bid -0.150 4e-06 *** -0.127 < 2e-16 ***
Aée(il; ir::ti:'eonrl)"f -0.983 0.034 * 0.250 0.442
A3 (Relative Sales Profit) 0.052 0.892 0.236 0.512
ng?fxnge':t;’ " 1.426 0.001 *** 1.095 0.001 **
Number of obs 35 64
Log-likelihood -32.703 -78.824
AIC 75.406 167.647
Public Official (SD2=3) Industrial Complex (SD2=4)
Estimate p-value Estimate p-value
Intercept -2.668 0.245 -1.313 0.096
Bid -0.132 2e-05 *** -0.075 < 2e-16 ¥**
A;e(il; ir::ti:'eonri)"f -0.010 0.979 -0.224 0.202
A3 (Relative Sales Profit) 0.054 0.894 -0.115 0.537
CLSEZ;:;‘::; " 1.431 0.005 ** 1.361 < 2e-16 %
Number of obs 26 137
Log-likelihood -29.567 -165.605
AIC 69.133 341.210

Note: -. *, ** and *** indicate significance at the 10%, 5%, 1%, and 0.1% levels, respectively.

Table 19. Median WTP and 95% CI Table of the DBDC Full Models Among Groups

Krinsky Robb Method Bootstrap Method
95% CI 95% CI
Median Median
Lower bound  Upper bound Lower bound  Upper bound

SD2=1 29.005 23.922 35.494 29.005 22.433 38.049
SD2=2 18.713 15.007 22.666 18.713 14.489 23.755
SD2=3 24.546 17.968 32.194 24.546 16.891 34.766
SD2=4 20.375 15.824 25.290 20.375 14.438 26.103
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