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A Business Model for Application of the Modular Building in the Rental Market

Yoon, Jongsik', Shin, Dongwoo',
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Abstract : The current real estate market is in a state that is considerably shrink due to the recession and long—term
reduction of trading, In response, the government recently announced an innovative way for the middle—class residential
housing and it is taking the lead to activate the real estate market, Meanwhile, the domestic housing market is entering
a transition period, including structural changes of household structure, changes from joeonse to rent increasingly. Also
single—member households will rise steeply, so that makes the high demand of small houses, In addition, the domestic
construction industry is interested in new technology called Modular building. The Modular construction is an off—site
construction system that shorten construction period, eco—friendly building technology and mobility etc, which can be
used in various field, Overall, there are two major issues of the current market, one is the change of the real estate
market, and the other is the modular construction, This study will propose modular business model in the rental market
through the analysis the profitability of the modular business scenarios and IRR analysis,
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Fig. 1. Flow of research
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Fig. 2. Graph of profit in accordance with the construction period
(Source: Kim 2013)
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Fig. 3. Domestic household debt trends
(Source: The Bank of Korea)
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Fig. 4. The concept of REITs
(Source: Ministry of Land, Infrastructure and Transport)
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Table 1. Households(1~2 Persons) Trends (Unit:%)

Division 2005 2010 Increase or decrease
Nationwide 20.0 23.3 3.3
Seoul 20.4 23.8 3.4

(Source: Statistics Korea)
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Table 2. Preferred housing type and scale

Preferred housing type Preferred scale

Division Weight (%) Division Weight (%)
General House 13.1 40m* below 29.0
Multi—family House 17.4 40m* ~ 50m 18.1
Business Combination House 1.2 50m" ~ 60m* 13.1
Apartment 45.6 60m ~ 85m’ 27.7
Townhouse 9.7 85m ~ 102m* 8.3
Office building 11.9 102m ~ 135m* 2.4
Etc 1.0 135m' excess 1.5

(Source: Ministry of Land, Infrastructure and Transport 2010)
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Table 3. Modular construction Success Factors

Division | Success Factor Contents

— Easy dismantling and reinstallation of the
building
— Easy to add and remove modules

1 Movement

2 Flexibility
3 Time shortening |— Shorten the construction period

— Achieve high quality through factory

4 Quality ) )

production of main component material
5 Design — Repeat and use the same design

— Easy on—site controls due to minimal field

6 Safety

personnel
7 Applicability |— Apply limited floor height and shape

. — Cost saving due to time shortening and

8 economic

reuse
9 Environment |— Improve energy efficiency by using eco—

friendly friendly materials, waste reduction
(Source: Kim 2013)
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Table 4. Rental housing inventory

2009 2010 2011 2012 2013
864,685 924,455 1,019,195 1,038,135 1,124,620

(Source: Statistics Korea)
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Table 5. Business Model Scenario

Division

Setting

Note

Location

Yeontong—gu, Suwon, Gyeonggi—do

Cost of Land

186m* x 2 x 1,150,000
won/m* = 427,800,000 won

Posted price 1,150,000
won/(2013.

1.1)

Type of Residence

4th floor multiplex housing

Currently available

The building to land

ratio/Floor area ratio 60% / 200%
Size of land 186m’
Area for exclusive use 81.85m'
Analysis period 20 year Hosing average life
Interest rate Annual 4.0%
Maintenance cost In accordance w.ith the
long—term repair rate
Disposal cost Equal to investment
Assumption

Vacant ratio

5%

(except 1 house)
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w | M [ am [ am | sm [ oM | M s [ oM [ oM | um [ 1M
: The month 0% 50% 30% 7% 7%) 0% 0% 0% 0%) 0%) 0% 0%
Loty et refo Total 0% 50% 80% 8% % 9% % 93% 93% 9% 3% 3%
T The month 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%) 100% 100%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%) 100% 100%
Costs of Land 427,800,000
G ion Costs 549432,140
Expense i Costs 456828 456828 456328 456328 456,828 456,328 456,828 456,828 456,828 456828 456,828
- Themonth | 977,232140 456828 456828 456328 456328 456828 456,828 456,828 456,828 456,828 456828 456,328
Total 977232140 | 977688968 | 978145796 | 078602624 | 079050452 | 979516280 | 979973108 | 980429936 | 980886764 | 981343592 | 081800420 | 982257248
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sum | Themonth 53400000 | 40,600000 [ 16100000 | 11500000 | 6500000 | 6500000 6500000  6500000] 6500000 6500000 [  6500,000
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Fig. 9. Cash Flow
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Table 6. Number of households and rentals

Rental Fee
Division Use Area(m’) | Number (Dep(_)sn/monthly
rent+maintenance cost)
(10,000 won)
Type 1 |Residential| 17.05 12 500/35+5
Type 2 |Residential 30.6 4 1000/50+5
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Aof| whe} m SAHIE 288Gt T E=(Kim 2011)
o] BAjof| w2 FAU3F 7110 RCEe} HEF A% I

Aol

FAPIE vl A

pi

Table 7. Cost Comparison of Modular and RC

o Direct cost+Indirect Cost per square
Division Area(m’)
cost (won) meter (won/m)
Modular 983,483,530 895 1,098,864
RC 934,893,786 895 1,044,574

(Source: Kim 2011)
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it | Jan-14] Feb-14] Mar-14] Apr-14] May-14] Jun-14] Jul-14] Aug-14|
[ M | 2M 3M \ 4Mm | 5M | 6M | 7™ | 8M |
. The month 0% 50% 30% 7% 7% 0% 0% 0%
Lotting-out rate
Total 0% 50% 80% 87% 93% 93% 93% 93%
The month 100% 100% 100% 100% 100% 100% 100% 100%
Process rate
Total 100% 100% 100% 100% 100% 100% 100% 100%
Costs of Land 427,800,000
Construction Costs 549,432,140
_ Dividends 2,842,000 2,842,000 2,842,000 2,842,000 2,842,000 2,842,000
Maintenance Costs 456,328 456,328 456,328 456,828 456,328 456,328 456,828
— The month 977,232,140 456,328 3,298,828 3,298,828 3,298,828 3,298,328 3,298,828 3,298,328
Total 977,232,140 | 977,688,968 | 980,987,796 | 984286624 | 987,585452 | 990,884,280 | 994183108 | 997481936
Rental Costs 3,000,000 4,950,000 5,400,000 5,750,000 5,750,000 5,750,000 5,750,000
Security Costs 50,000,000 35,000,000 10,000,000 5,000,000 - - -
Income Administrative Expense 400,000 650,000 700,000 750,000 750,000 750,000 750,000
Investment 400,000,000
o The month 400,000,000 53,400,000 40,600,000 16,100,000 11,500,000 6,500,000 6,500,000 6,500,000
Total 400,000,000 | 453,400,000 | 494000000 | 510,100000 | 521,600,000 | 528100000 | 534,600,000 | 541,100,000
e [The month |- 577232140 [ 52943172 37,301,172 [ 12,801,172 | 8,201,172 | 3,201,172 | 3,201,172 | 3,201,172 |
v [Total |- 577232140 |- 524,288,968 |- 486,987,796 |- 474,186,624 |- 465985452 |- 462,784,280 |- 459,583,108 |- 456,381,936 |

Fig. 10. Cash Flow after using REITs
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Fig. 11. rate of return to scale
(Source: KB Management Information Report 2013)
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