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Establishment of improvement plan for budget planning guidelines

through analysis of application cases of design cost calculation
criteria in the construction engineering field
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Abstract In this research, the current status and problems related to the calculation of the cost standard
enforced by the Korean government were identified for construction engineering. This study was
conducted to derive an appropriate improvement plan. Recent design order cases for each facility sector
targeting major public clients and the associated cost according to the construction cost rate method
used in the budget drafting guidelines of the 'Ministry of Economy and Finance (MEF)', and the actual
cost addition method of the 'Ministry of Land, Infrastructure, and Transport (MLIT)' was calculated to
compare and analyze the differences. The main results are as follows. First, a direct cost rate system was
derived for the easy calculation of the direct cost from the design cost and through the construction cost
rate of the MEF. A direct cost rate for each construction case was derived through repeated simulations
based on the construction cost that collected a total of 95 cases, and road and rail cases were applied
for this derivation. In the end, the cost of roads and railways increased by 14.1% and 6.8%, respectively,
compared to the previous ones. Second, a plan to increase the construction cost rate was proposed

focusing on the road and railroad sectors.
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Table 1. Transition of guidelines of MEF and CSEP
of MTIE

2015 — 2020 year
Road Rail

over 100 over 100
BW BW

0.7 1.4
% %

-24 0.8 -0.4
% % %

2007 — 2019 year
Road Rail

over 100 over 100
BW BW

3.1 7.0
% %

-1.9

1988 —
2015
year

Guideline of
MEF

over 10
BW

4.2
%

over 10
BW

5.1
%

1.1
%

Basic Design| 18.8%

Implementati

. 18.9%
on design

1988 —
2007
year

CSEP of MTIF

over 10
BW

21.0
%

4.2
%

over 10
BW

25.1
%

5.9
%

Basic Design| 18.8%

Implementati

. 18.9%
on design

-11.7%
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Table 2. Application condition for cost standard in
British columbia, Canada

Table 3. Cost analysis surveying method

. Application .
Cost items Pb hod Calculation method
Types of o . methol
dard Application condition
standar Total amount of standard
Application for difficult to decide in scope Direct about actual labor costs paid
of service labor cost by the technicians involved
*Organized in Direct labor cost, Overhead Direct in the service
cost, Profit etc. account Total amount of standard
* Direct labor cost is the amount obtained Direct method about actual incurred when
For hour by converting the current monthly salary performing relevant services
into an hourly amount and multiplying it cost such as measurement,
_bY 1.75~2.5 _ surveying, and printing costs
Additional benefits are added by 20-30% of | f
this amount, and overhead costs are Total management fee .
calculated almost the same as direct labors Overhead (included corporate tax)
costs cost (sales of the service / total
sales of the company)
construction As a basic service, service cost is below -
cost rate 300,000 CAD Win rate Construction technology
calculation development investment for
actual cost Definition of scope and schedule in method the year * (service sales /
addition projects well organized. Royalty total sales of the company) +
cost Confirmed definition of scope and total operating profit of the
*
standards for schedule, and service person who could company * (sales of the
engineering not be difficult to estimate for business service / total sales of the
projects expenses company)
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Table 4. Cost analysis surveying cases

Classification Cases
Basic design 2
Service Implementation design 31
Basic and implementation
; 25
design
Road 18
Rail 10
Type of Port 6
work Water and sewage 15
River 8
Dam 1
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Table 5. Increase rate of actual execution amount, 00| 00 9 %) 00| 0| o )
confirmed completion amount, and initial Direct
design amount about types of method cost 348 |-023| 3.1 0 | 95899391301
Increase rate of Increase rate of lis;r 34.8 0 3.5 0 [197.9| 2.9 | 756 | 72.5
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Table 7. Number of service order cases

. . Basic and
Basic Implementation )
Infra. . - Implementation | Sum
Design Design R
Design
Road 15 20 35
Rail 16 3 6 25
Port 1 4 4 9
Water and 16 16
sewage

Sum 17 22 46 85

* River implementation design cases 10 partially applying to

Direct expense
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Table 8. Condition for service order cases

Methods Condition
E;(e]:f/?(t:zd Direct labor cost + Direct expenses
order (Surveying - Measurement etc.)+Overhead cost
) + Royalty
price
Design cost (based on construction cost rate)
+ Direct expenses (Surveying - Measurement
Constructi etc.)
on cost % Direct expenses (Surveying -
rate Measurement etc.) included in construction
cost rate according to the budget drafting
guideline in MEF
Direct labor cost (based on calculation of
Actual the number of input labor) + Direct
cost expenses (Surveying - Measurement etc.) +
Overhead cost(115%) + Royalty(30%)

* Direct expenses (Surveying - Measurement etc.) is

applied in same value
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Table 9. Compare to service cost standard

. Implemen| .
Infra. | Cost standard Ba?m t .Basu: and Total
design ; implement
design
IConstruct| MEF 118.7% 98.7% 107.3%
ion
Road | ¢t rate| CSEP 787% | 69.8% | 73.6%
Actual cost 66.4% 68.2% 67.4%
Construct MEF | 85.3% | 76.7% 66.4% 79.8%
. ion
Rail | ot rate| CSEP| 69.8% | 70.4% | 64.4% | 68.6%
Actual cost 72.6% | 63.5% 67.6% 70.3%
(Construct MEF | 81.7% | 95.8% 74.4% | 84.7%
ion
Port | o rate| CSEP| 52.7% | 61.6% | 47.1% | 54.2%
Actual cost 74.3% | 95.3% 59.2% 76.9%
Water COI'.ISU”UC'E MEF 91.2% 91.2%
ion
and | el CSEP 56.0% | 56.0%
sewage
Actual cost 68.0% 68.0%
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Table 10. Different of modification for construction

cost rate
Infra Before After
' Modification Modification

Road 82% 79%

Rail 73% 69%

Port 69% 54%

Water and 79% 56%

sewage
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Fig. 1. Process of deriving rate in direct expenses
and design cost by construction cost
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Table 11. Direct cost rate compared to design cost
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Table 12. Compare to application between before and
after in direct expenses rate(suggested)

MEF rate(BW)
Design Actual
Types cost (]s)ug: 1 (];ug: 2 cost
before esign esign BW)
- cost cost
application]
Implementation of 291.4 343.4 345.2 462.1
Road
Basic and

implementation 417.5 498.9 503.5 542.0

design of road
Basic design of Rail| 498.9 561.2 560.9 587.3

(comparison)
MEF rate / Actual cost method(%)

Types (sug. 1)
After

Application

(sug. 2)
After Application

Before
Application

by construction amount Implement design | 20 04
of road ’ ’ '
Over - Total—Total Total
Construction|Below| 5 | 10| 20 | 30 | 50 |100|200B|300B{500B Basic arfd 69.8 83.9 84.5
cost 5B |BW|BW| BW | BW |BW|BW| W | W | W ImplemRentztlon of | 76.6 92.9 93.8
oa
Direct Basic design of Rail| 88.8 95.6 95.5
expenses |32.132.3|32.6/26.4(23.3(19.9/16.1]13.0|11.5 9.8%
rate % | % | %| % | % | %|%| % | % |
(agh
== 4.2.2 ZAHIQE QI(Qh
Construction cost| 10B 50B 100B |200B ;f(;g% dlAtotE A 2] M o] FAM| Q-84 ZEE O] AlH|]
: o7 AR O, A}A] 0o o] 35 X zJ-0
e e | | 199 | 161 0| s OVHFEAE PIE 012 A9 Al Aol
(29h % % % | % % 7H AR b4 AHRA 52 Bl 71esilth ol
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Table 13. Difference of Actual cost method and rate

in MEF
Classification 100 BW 100 ~ 200 BW 200 BW
Rate in MEF /
Actual cost 64.5% 89.3% -
method
E2, A% SUAEE B ANl det 34
H] 38315 Table 149} o] =&3c). ghH, A9

Table 14. Compare to rate in actual cost and rate in MEF

Rate in
MEF / Below 100 Over
Actual 100 BW ~ 200BW 200BW
cost (sug.)
Basic 68.8% 88.1% 102.2%
Design
Implement
ation 81.4% 96.5% 103.0%
Design
Rate ljatT of . Rate in MEF /
in MEF(%) actua COOS Actual cost(sug.)
Types (sug.)(%)
Basic Implt?me Imple | Basic Impl?me
X ntation . X ntation
Design . Basic |mentatif Design .
Design , Design
Construction Design| on
Cost Road| Rail |Road| Rail DesignJRoad| Rail |Road| Rail
Beor L7|1espp24f3.09f 272 | 4.16 [s2.9/60.7]77.9]74.3
B;SD]‘S” 1.61|1.57(3.06|2.98) 2.37 | 3.78 |67.9/66.2(81.0|78.8
B;SD]‘S” 1.57|1.543.01(2.95| 2.19 | 3.58 [71.7|70.3)84.1]82.4
B;éol‘a” 1.50(1.48(2.90|2.88) 1.98 | 3.34 [75.8|74.7/86.8/86.2
’fggo‘g 1.45(1.45(2.79(2.81| 1.73 | 2.96 [83.8(83.8|94.3/94.9
Below 139|L40j2.70[275| 151 | 2.77 Jo2.1/92.7]97.5(99.3
Below 100.|103.
300 B 1.37|1.38]2.64|2.70] 1.39 | 2.62 [98.6|99.3 g | 1
Below 104.{106.{102.|106.
500 B 1.32|1.34(2.58|2.67] 1.26 | 2.52 83|40
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Adjustment Over
of ;E; in Below 100BW 100~200BW 200BW

30%
(increased)
20%
(increased)

20%
(increased)
10%
(increased)

Basic Design

Implementat
ion Design
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