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Determinants of Asset Growth Rate in Urban Housing Renewal Projects

: A Mathematical Approach
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Abstract

This study sought to identify key determinants by reconstructing the existing Asset Growth Rate (AGR) formula, which
includes previous asset value, final asset value, and project cost, into a new formula incorporating factors such as floor
area ratio, land price, and sales price. Furthermore, the validity of the new AGR formula was tested using actual business
feasibility analysis data. The results revealed that the new AGR formula depends on variables such as the floor area ratio,
the ratio of sale price to land price, the ratio of sale area to total floor area, and the ratio of project cost to sale price. No
specific or consistent patterns were identified among these determinants. Simulation results showed that AGR values
calculated using the new formula were almost the same as those obtained with the original formula. Analysis of individual
variables indicated that AGR increases when the floor area ratio is higher, the sale price relative to land price is higher, the
sale area relative to total floor area is larger, and the ratio of project cost to sale price is lower. The new AGR formula not
only clarifies the relationships between individual variables and AGR but also provides strategic insights for urban housing

renewal projects by accounting for individual variables.
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« AGR = finalassetvalue — Project cost
Previousasset value

79 W FHEA A A5E9 3719

Article 57 In principle, the calculation of the base value of the sales of members (landowners and building owners who have
agreed to the urban housing renewal project) shall be based on the use of the following calculation formula.
+ Base value of the sales = Previous asset value x AGR (Asset Growth Rate)

Figure 1. AGR firstly mentioned in the rule of Seoul Metropolitan City

Source: Seoul Metropolitan City (1987)
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Table 1. Descriptive statistics

Casel Case2 Case3 Case4 Case5 Case6 Case7 Case8 Case9 CaselD Casell Casel2
Region Gyeonggi  Seoul Seoul  Gyeongnam Gyeonggi Gyeongnam Busan Gyeonggi Busan Gyeonggi Gyeonggi Gyeonggi
;ﬁ:rly?sfs 2013 2014 2014 2023 2023 2024 2024 2024 2024 2024 2024 2024
14 1173 3527 699 2255 1935 1364 2794 702 3613 3357 1433
v 4616 6219 2036 4566 6,779 2938 6228 6239 2751 10009 9511 2819
¢ 3381 2536 1320 2601 4308 1,779 4531 4008 2137 6679 6509 2148
F(%) 24999 29947 22042 18010 29995 19211 26584 27220 26084 26827 31608 29980
R, 1063 1044 1024 0871 1277 1170 1244 0798 0875 0922 0894 0468
Unit: 100 million Won
el Table 2. Calculation of g
zz . ° 1 2 3 4 5 6
1100 : 4(m?) 159,061 81749 39273 75381 90342 55420
T ¢ 1 ’ 4,(m? 156,757 83375 39669 75448 90930 65767
”’::: . " .. : 6 1015 0980 0990 0999 0994 0994
0700 7 8 9 10 1 12
0500 4(m? 164288 118843 67,370 146612 174,151 48997
o . 4,m?) 165146 119432 67,397 149201 175536 51,055
L0 RAODBN0 R0 S0 R0 290 S0 S0 0995 0995 1000 0983 0992 0960

F

Figure 2. Scatterplot between FAR(X-axis) and asset growth
rate (Y-axis)

Zolghs drH 7giet g, 52 FHE0E 22 vl &),
323 2 S EE 2 v|ElEe] WHE L ik

2. H|g[Eel 4k " Hlw

1271] A= E &8, A §)¢] /N aQlos 3t ulg &t Al
A vlEEo] A=A EA 72 gict, HA §AHE V&
A7 e 2429 vl&(g)e AT s (Table )%
Atk Hit2 0.991, gk 0,960, HHFE- 1.0152 A2 =
= tidRlell AR 1o AR,

HR714 ofu] £47H4 ] HlE(m)-2 (Table 3)2 2t} Bt
2 1.169°) A9k 4 0,601(Case 2)oll4 F ] 1.727(Case 7)2
tidlell whet HAR7F 24| EAEHE Hamolt),

(Table 4)= EF A2 tju] AHZ ] H|&(a)Q] HEE BAE
o}, Bk 1.592 £H3 din] dHAL of 1,682 AR
uehdth, 2k 1,426, G2 1.7252 11 Zjo|7} AR o
2 2R3 Holt},

upRjto 2 HFHAG Bef7hA div] AHAHT AFdule] B
&(k)9] B3I (Table 57 2t} B2 0.4142 AHAT AFY
Bl BT E7HE9] oF 41% 529 & < ok AH]

1020
1010

1000

D970
0.360 I
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Table 3. Calculation of ™

£

-]

E

1 2 3 & 5 6
B 0.029 0076 0052 0061 0075 00563
4,m% 62704 27,841 17997 41884 30315 29028
By 0019 0127 0039 00564 0064 0034
™ 1661 0601 1336 1126 1176 15563

7j 8 9 10 11 12
B 0.038 0062 0041 0068 0.055 0.0568
4,m% 62122 43884 25838 656156 55536 17,030
By 0.022 0064 002r 0065 0060 0084
™ 1727 0826 15603 1061 0903 0684
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Joumal of Korea Planning Association Vol.59, No.7 (2024) 127



ogz-dz=sg

Table 4. Calculation of

1 2 3 4 i 6
4(m? 150061 81,749 39273 75381 90342 55420
4,(m?) 237,061 134,612 62,483 119,158 155812 85588
o 1490 1647 1591 1.681 1725 15644

7 8 9 10 11 12
4(m? 164,288 118843 67370 146,612 174,151 48997
4,(m?) 260,536 203,207 104,647 237,143 248340 78915

o 15686 1710 1563 1617 1426 1611
Table 5. Calculation of &

1 2 4] 4 5 6
o4 3,381 25636 1320 2601 4308 1,779
4(m? 150051 81,749 39273 75381 90342 55420
B 0021 0031 0034 0035 0048 0.032
F, 0029 0076 0052 0061 0075 0.053
k 0491 0248 0408 0360 0368 0392
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Table 6. Calculation of R

1 2 3 4 5 6
g 1016 0980 0990 0999 0994 0994
F 2499 2995 2204 1801 3000 1921
2 1661 0601 1336 1126 1176 16563
o 1490 1647 1591 1681 1726 1544
k 0491 0248 0408 0360 0368 0.392
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7 8 9 10 11 12
g 0995 099 1000 0983 0992 0960
F 2668 2722 2608 2683 3161 2998
™ 1727 0826 15603 1.0561 0903 0684
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k 0459 0376 0500 0413 0480 0473
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1244 0798 0876 0922 0894 0468
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(a) Ratio of sale area to total floor area g
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(d) Ratio of total floor area to sale area o
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(b) Floor area ratio F
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(c) Ratio of sale price to land price =
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(e) Ratio of project cost to sale price k
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Figure 3. Relationship between asset growth rate and its determinant
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Figure 4. Scatterplot between variables in the equation
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