KJCEM 15, 2, 033~043 www.kicem,or kr (pISSN 2005-6095)
March 31, 2014 http://dx.doi.org/10.6106/KJCEM.2014.15.2,033

=29 P iEe =M 2 It

ofefgl’ - o
' Mthst 55t

A Study on Practical Ways to Improve Pricing Criteria for Technical Service Contracts

Lee, Taewon', Lee, Ghang"
'"Department of Architectural Engineering, Yonsei University,

Abstract : Goods, services and construction works needed by central government entities, local government entities, and other
public institutions are procured with national budget. For efficient budget execution, Article 9 Paragraph 1 of the Enforcement
Decree of the Act on Contracts to Which the State is a Party (hereinafter "State Contract Act") provides for the criteria for
determining estimated price. Sub-paragraph 2 of the paragraph provides for the "determination of estimated price by cost
calculation”. On this legal basis, pricing criteria for the determination of estimated price, based on the project purpose, are
announced by responsible authorities. This study analyzes the pricing criteria for technology services and proposes a price
calculation methodology that can ensure transparency, as a practical improvement for more rational and efficient budget
execution in the public sector.
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Table 1. Criteria for Projected Price

[Article 9 Paragraph 1 of Act on Contract to Which the State is a Party ("State Contract
Act" hereinafter)]

The head of each central government entity or the public official in charge of
contracts shall determine the projected price by using the price prescribed in
the following subparagraphs as the criteria:

1.In a case where appropriate transactions have been practiced, an actual price
of such transaction (in a case where the price is determined in accordance
to provisions of relevant Acts and subordinate regulations, an actual transaction
within the limit of the price determined by legal and regulatory provisions);

2.In case where there is no applicable actual transaction price because the
product is a newly-developed product or the contract is of special character,
including contract for special goods, services, or construction works, the price
calculated by cost accounting. In this case, the price calculated by cost
accounting shall be calculated on the basis of the cost of materials, labor cost,
overhead expenses, general administrative expenses and profit, for goods,
services, or construction works that constitute the object of the contract;

3.In case of a construction work, the price formulated from the actual performance
of completed construction works and approved by the head of a central
government entity as the construction work performance cost; and

4.In case where it is impossible to use the price under the provisions of
subparagraphs 1 through 3 above, an appraised value; or an actual transaction
price of similar goods, construction works, or similar services, efc.; or a
quotation price.
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Fig. 1. Regulations on Cost Calculation (Price Criteria) by
Responsible Ministries
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Table 2. Criteria for Projected Price : Comparison by Contract Types
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Table 3. Detailed PPS Criteria for Indirect Costs (Expenses Ratio)
for Construction Works

ltem of Relevant

Expenditure | Article Calculation Method

Definition

(D Direct calculation =
quantity of indirect labor x
price of labor per unit

(@ Ratio analysis =
direct labor cost x indirect
labor ratio

(3 Complementary method: refer
to ‘cost statistics for
completed construction
works' for further
considerations

-wages for employees
working at on-site
management office, for
construction at site

Indirect Labor| Atide 10
Cost Atide 18

- Ratio of other expenses =
other expenses/(materials cost
-6 items of expenditure,| + labor cost)

Mscellaneous other than those - Compare the ratios of

E Atide 19 | calculated by standard | miscellaneous expenditures in
of estimate and PPS-executed construction
relevant  regulation works by the type, size and

time period of work; and
apply the lowest ratio
- All expenses incurred |- Compare the 3-year average
General Aide in managerial activities | of the data published by
Administrative Aide D for the management Construction Association of
Cost and maintenance of Korea and Bank of Korea;
business and apply the lowest ratio
- Apply 9% 15% of proﬁt in
Profit Atde 21 | - Operating Profit order 10 ensure he minimum

necessary profit for the
construction contractor

® Construction(manufacturing, service) f
Contract Costs = Direct Costs Indirect Costs
ontrac|
Types i ® General
yp ® I\é%t:tnals ©C|Bastt)or ® Expenses | Adm. | ® Proft
Costs
" direct labor 20 items +
@ direct materials
Manufacture| cost + indirect | . oSt * other expenses Ox(6714%) (®+®: ©)
of G materials cost indirect labor |  defined in x25%
cost relevant laws
" : direct labor | 24 items +
® direct materials
Construction | cost + indirect |, €St * other expenses Ox(576%) (®+@:®)
Works materials cost indirect labor |  defined in x15%
cost relevant laws
o 8 items
%ﬁxﬁs including travel (@+GH®)
researches. ® labor cost expenses, | (@+®)x5% 059
{ meeting °
deaning, etc) expenses, etc.
-If other relevant laws and regulations provide for cost calculation
Others criteria, such criteria in the foregoing applies )
- For other services for which there is no defined criteria, @, ®), and ©
applies mutatis mutanalis

3 Shaded area indicates indirect costs non-specifically admitted

3% Provisions on general administrative cost and profit are intended to set the
upper limit. Contracting official may apply a lower ratio, considering the nature of
the object of the contract and budget circumstances

3% Relevant regulation refers to "Criteria for Preparation of Projected Price” in the
"Indicative Regulations on Contracting”
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Table 4. Contract Award Price Thresholds When State Contract Act
Applies

Estimate Price (won) Award Price Threshold (%)
10 billion (incl) ~ 30 billion (excl.) 79.995~83.19%
5 hillion (incl) ~ 10 billion (excl.) 85.495~86.495
1 billion (incl) ~ 5 bilion (excl.) 86.745
300 million (incl) ~ 1 bilion (excl.) 87.745
200 million (incl.) ~ 300 million (excl.) 87.745
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Name of Project : Construction of OO Development Center, Construction Period : 720 days from commencement

1. Net Construction Cost [A+B+C] 8,869,172,381
A. Materials cost 2,958,614,269
Al Direct materials cost 2,958,614,269
B. Labor cost 4212967127
B1. Direct labor cost 3,886,501,041
B2. Indirect labor cost 84% of Bl 326,466,086
C. Expenses 1,697,590,985
C1. Calculated Expenses 543,628,035
C2 Industrial accident compensation insurance premium 36% of B 151,666,814
C3. Employment insurance premium 0.79% of B 33,282,438
C4. Health insurance premium 1.7% of B1 66,070,516
C5. Long-term care insurance premium 6.55% of C4 4327617
C6. Pension contribution 249% of Bl 96,773,875
C7. Premium for Mutual Bengfit Fund for Retirement 2.3% of Bl 89,380,522
C8. Indgstrial safgty and health management oost 154495800
% if the project inculdes government-furnished materials, compare ® and (© and apply the lower amount T
(@, in ordinary cases 1.88% of [A+B1l+ 0 128,688,166
®. 1.2 times @ (@ x1.2) 154,425,800
(©. 1.88% of [A+Bi+price of government-fumished materials] + 0 155,594,313
C9.  Miscellaneous expenses 7.2% of [A+B] 516,353,859
C-10.  Performance bond premium = 0.0000% of [A+B1+C1] 0
C-11. Premium for suboontract\r_wg price payment 4708794
guarantee bond premium 0.064% of [A+B1+C1] e
C-12.  Environmental preservation cost 0.50% of [A+B1+Cl] 36,943,715
2. General administrative cost 55% of A 487,804,479
3. Profit 12% of [1B+1C+2] 767,803,509
4. Costs total [142+3+3.1+32)] 10,124,780,369
5. Premium for insurance against loss 0
6. Subtotal [4+5] 10,124,780,369
7. VAT 10% of [6] 1,012,478,036
8. Total [6+7] 11,137,258,405
Calculated Price 11,137,257,000
Price for government-furnished materials (VAT not included) 1,434,178,000

Fig. 2. Sample Cost Calculation Sheet for Construction Works
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Indrect comperedion Misc. Envircnmental preservation Bereft Induetrid safety and General Admin Profit
lsbor oot | insurance & | expenses cost Fund for | NEth menagemert cost cast
B enployment Petirement
Scale Constr. Pericd Ireyrance T
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(168 days) el R il R © 09 road (bridge, below 500 million won
7-12 montre a4  ag 57 67 tunnel, rurmey)
Below 5 {365 days) . -...|© Q4 plant (power plart, Below 5 bilion
bilion wion | - 13-35 marths (1085 | oo © g g4 igg | vede incinerator) A won : 80
~ N o a5 ¢ suvey © gereral coretiuction
over & mantre 0 15 ralroad = prime confractor - 5 tillion won
82 : 96 65:74 X 298 4 p
{1056 © 05 : water & sevwage — suboertrador : 309 | el T
less than & montre (waste wiater, sewage iy killicn won
(183 days) 76 1 91 64 i 6.1 © heavy congtr. : 343 ’
Vil 7-12 mortre (Ircustrial accidert o Dlalgr}) 0 raioad -tk : 245 | (B01) 85
] —12 ol ial [ purmcaton p O spedal, others : 1.86
won(ind) {36 days) 7188 | mpereation | 89189 (5 18 hamar sp Q0 D)illion vion
" 13-35 morths (1085 insurance {reciamation, dredgirg 5O milion wenfing) | Girel) ™ 100
magr'(’gg'} 67 | &2 premiun] 73162 | work where sit, spol “5 tillicn worlexd) | tilion weon Bskow 5 Lilon
: over 8 mantrs |07 o 37 74 75 | Protedor is requied lexcl) - 47 won © 150
{1056 IE ’ ~ |o 08 : harber o gereral eorstmdionea © )
less then & maonthe =mplayment {rectamation, dredging - prime cortractor 1. 1C0 billion ard 5 tilicn won
(183 days) 7l Incurance 6148 | ok where protector is + 5349000 wan have {iret) = 20 tillien
7-12 mortte premiun rot required) - swaorbichor 199 | 42 1 lel) : 120
30 billon {96 days) 72 86 |ogakl 124 | 8456 | T + 5499000 wan won fegl) - el
vonlind) | 2 28 morth (1085 Oogad23 092 0 06 land development | 23 |°_ oo el il
~ 68 | B2 [ogaes 083 |71 49 ¢ lend developm - 23 + 5400000 won <0 bilion e
3 g © 08 gther il < firet) ~ 100
1C0 billion ogades 081  Qiner O ralroad - track : : ircl,
warlexd) ogates and engineering (river works, - 157 + 4411000 vien speciatty, billon wen {excl)
over Bmatre | ool on | pelow : 079 72 &3 en) ' © spedial, others : electricty, 1100
(10% das) © Q7 : housirg - 120 + 3250000 wion | commnication,
X Baced on PPS {redevelop, reconstr) firefighting, others| 100 bilion ard
less then & mentte | oo | g of pre-qualfied| 5 | 45 |© O3 housing feonstr) 5 bilion won and zbove | Below 5 bilion | above
(163 dayes) . firne O 05 : congtrue other won : &0 180
7-12 montre i tran housing
) 69 | 84 {Otficid 60 54 0 il
e ( annauncement of © Q3 : |landscape ?rgll;mﬂ ;Agn
13-35 morths (1085 Jure 26, 201 architedture, others e
o 85 | 80 £ | g7 47 FhRS, O o gereral coretuction | tilln won
2 athers - spedialized h . .
100 tillicn rernovation and repar - []1"3]79 contractor © {excl) - 55
won and wora . G
aave e . - suteontractor : 2,10 | 30 bilion won
 exepliors - eledtricly, © heawy constr. - 244 | firel) ~ 10
over 7 mantre informnation and O ralfoad - track : 165 | illion weon
&7 | &1 68 61 icaio ;
(1096 days) ' ﬁ‘;‘gﬂ”ﬂ'}u fac;ﬁ - O speciatty, ofhers : 127 | (exol) : 47
repar waork for cutural 1C0 bilion ard
property shove
142

« DOLC : direct labor cost, LC : labor cost, FAC : fadiliies, MATL : materids, CE : cdadded expenses, E : expenses, GAC : penerd administrative casts

Fig. 3. Giteria for Application of Expenses Ratio in Cost Calculation
(for Construction, Industrial, Ervironmental and Facilities Works, Public Procurement Service 2013)
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(Unit : Korean won)

1. Labor cost
L Price
_ Monthly unit price for labor g ) !
Labor cost Unit prioe for 1800 | ¢ et on 215 monthly average menEhodr Paticipation rate | L00" neut g itk
(per day} working days) (person} Period (MM} price X person X participation
0 days rate Xlabor input period)
High level engineer 254917 5,480,716 1 100% 12 65,768,586
iriemedate evel 207710 4465765 2 100% 2 107,178,360
engineer
Irpermechats feyel 207,710 4,465,765 2 100% 7 82520710
engineer
Basic level engineer 172,789 3,714,964 3 100% 12 133,738,686
Basic level technidian 107,141 2,303,532 1 100% 12 27642378
Subtotal 396,848,720
2. Overhead Cost * 110% of direct labor cost 436,533592
3. Techndlogy royalty * 20% of (labor cost + overhad cost) 166,676,462
VAT » 10% of (labor cost + overhead cost + technology royalty + direct expenses) 100,005,877
Amount 1,100,064,652

Fig. 4. Sample Cost Calculation Sheet for Engineering Projects

o] T TAH] AAFAFAN 23 T 84, B, §

E 750 8 PRAE ARl 9Ale) g Uls}u}.
/\lu]xioﬂ7}/\LHPixlo1]}\-]L 702‘(3 Z:]_]:]] ;q]ﬁu] 7]%\.2 zlxlj
ZHlot RN ksl ti7ks 4RSSk, o714 A
Znls 2171 110~120%(F% 110%), 71EEE 24
Qzimlsk AR Foll 20-40%(57F 20%)F Fake] 2HE
Sl Hk wep FH o AR oF 152%(A
748l 110% + 718 %) ddshe 5dS 22 7H]
2 Qe 7 uiEa apue-S ARy (Table 5)9
At (Ministry of Industry, Trade and Energy 2012).

Table 5. Detailed Items of Project Price for Engineering Project

[Actual Cost Aggregation Method]

Item Description

- Wages, allowances, incentives, reserves for retirement allowance,
industrial accident compensation insurance premium, national pension
contributions, health insurance premium, employment  insurance
Direct Labor | premium, retirement allowance payment, etc., for engineers directly

Cost working on the project. For labor price per unit by grade, the prices
announced by Korea Engineering and Consulting Association pursuant
to Statistics Act apply. The labor cost is calculated based on 40 labor
hours per week, 22 working days per month.

- Wages for executives, general administrative staff, and bookkeeping
staff; cost for office space (excluding on-site office), utilities, office
supplies, office consumables, equipment; repair and redemption costs
Overhead for machinery and apparatus; costs for communication and

Costs transportation, meetings, public imposts, and business activities, etc., that
are not included in direct costs (direct labor cost and direct expenses).
Overhead costs are calculated within the range of 1107120% of the direct
labor cost.

- Price for the use of technology, developed or owned by the contractor

of the engineering project, and technology accumulation. It includes
survey and research cost, technology development cost, technology
training cost, and profit. Technology royalty shall be within the range
of 20740% of the sum of direct labor cost and overhead costs.

Technology
Royalty

- Living expenses for the stay at the project site, accommodation, travel
expenses; cost for special information materials, printing and copying
cost for submission of drawings; testing or surveying cost; cost for local
vehicle use at the site, on-site operational cost (operational cost for
on-site office and the cost for assistant staff that are not included in
direct labor cost), etc. For the calculation of ddirect expenses, actual
costs shall apply.

+ The commissioning entity shall also include direct expenses items not
listed above on actual cost basis, if such expenses are deemed
necessary for the performance of the project.

Direct
Expenses
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Table 6. Distribution of Project Price Calculated by Public Entities in
Comparison to the Criteria for Project Price for Engineering

Project
Range(%) | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 A?gge Total
Number of | 7 10 4 8 9 | 17 | 10|

Cases

Percertage | 9.3 133 53 10.7 253 27 133 | 100
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Table 7. Guideline for the SW Project Price by Korea Software Industry
Association

Guideline for the SW Project Price by Korea Software Industry Association

Cost Category Calculation Method
consulting man-hourx(consulting index point™® +
Information Strategy index point 10,000,000 won +direct expenses
Planning direct labor cost+overhead costs+echnology
man-hour .
royalty+direct expenses
Information Strategy '
) , direct labor cost+overhead coststtechnology
Planning and Business man-hour )
T royalty+direct expenses
Process Re-engineering
Enterprise Architecture direct labor cost+overhead coststtechnology
man-hour )
Development royalty+direct expenses
Develqpment of direct labor costtoverhead coststtechnology
Information System man-hour royally+direct expenses
Master Plan ¥ P
Information Strategy direct labor cost+overhead costs+technology
) man-hour .
Consulting royalty+direct expenses
development cost+direct labor cost+profit
functional N
points - profit : within 25% of development cost
Software Development - direct expenses
direct labor costtoverhead coststtechnology
man-hour

royalty+direct expenses

re-development

Software functional re-development cost+direct expenses+profit
Re—development
points
Rate-based total modified software development costxdifficulty
Maintenance and maintenance & | level of maintenance and repair (expressed
Repair repair points | in %)+direct expenses
Man-hour based man-hour direct labor costtoverhead coststtechnology
Operational Costs royalty+direct expenses
. ) ) )
Fixedivariable costs (@ variable cost calculation (price for
basad functional re-development)
! ) paints, (@ fixed cost calculation(man—hour based
Maintenance/Repair and ’
Operation man-hour operational costs)
® direct expenses
i ntent | ( i remen
SLA-based senice co tent Q senvice measureme it
Mairtenance/Repair and items, @ service evaluation
) reward/penalty | @ ex-post settlement based on
Operation
rate reward/penalty rate
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] Application S/W Development Cost

Category Amount (Korean won) Remarks
Development cost 6,050,057,505
Direct Expenses 27,800,000
Profit 605,005,750 10% of development cost
Subtotal 6,682,863,255
Total 7,351,149,580 VAT included
Type internal logic file external interface file external input external output External Query
Average complexity weight (%) 75 54 40 52 39

1. Calculation details
Functional points = {data functional points } X f{transaction functional points}
= {Z (weight per internal logic file) +X (weight per external interface file)}+{X(wight per external input)+X(weight per external query)}

= 84382
System Data Function Transaction Function
Internal Logic External External Input Functional
i ifica—ti Point
File (LF) Interface File Addition Modifica-ti Deletion External Output External Query oints
(EIF) on

New development 146 16 209 134 204 178 161 49229
Re-development 137 2 180 190 171 385 268 35153
Total 84382

2. Calculation for Development Cost
Development cost = {development cost before compensation} X {scale compensation coefficient X application type compensation coefficient X language
compensation coefficient X quality and attributes compensation coefficient}
= {functional points X unit price per functional point} X {scale compensation coefficient X application type compensation coefficient X language
compensation coefficient X quality and attributes compensation coefficient}
= (functional points) X {unit price for analysis + unit price for designing +(unit price for realization + unit price for testing) X language
coefficient} X scale coefficient X application coefficient X quality and attributes coefficient
= 84382 X {94.511+119.382+(159.177+124.357) X 1.12} X 12 X 1.0 X 1.13
= 6,050,057,505 won
2-1 Unit Price per Functional Point

Unit price per functional Seal Analysis Designing Realization Testing
poit cale 951 119382 150,177 124357
New development 100% 100% 100% 100% 100%
Converted unit price per functional point 94511 119,382 159,177 124,357
2-2 Scale coefficient
Remarks
Calculation method = 0.108 Log e(functional points) + 0.2229 = 1.1992 Apply 0.65 if functional points are smaller
than 300
2-3 Application Compensation Coefficient
o . Compensation
Application Type Scope Weight Cosfficient
Work Processing Business mgt and work processing software, including human resource mgt., accounting, payroll, 100% 10
sales mgt.
Science & Technology Scientific calculation, simulation, spreadsheet, statistics, OR, CAE, efc. 12
Multimedia Multimedia application including graphics, Video and Audio; geographic information system, education, 13

entertainment, etc.
Intelligence Information Natural language processing, artificial intelligence, expert system, etc. 1.7
Operating system, language processing application, DBMS, human-machine interface, wondows

System system, CASE, utility 17
Communication Control Communication protocol, emulation, switchboard software, GPS, etc. 19
Process Control Production mgt., CAM, CIM, machinery control, robot control, real-time, embedded software, etc. 20
Command Control Software for command and control of military, police, military equipment and manpower 22
Calculated Coefficient 1.00

Fig. 5. Sample Cost Calculation Sheet Using Functional Points Method Pursuant to Official Announcement 2010-52 of
the Ministry of Industry, Trade & Energy
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Table 8. Price Calculation Principles by Relevant Criteria (Ministry of
Land, Infrastructure and Transport 2013a, b)

Criteria Principles for Price Calculation

Price Criteria for | Aricle 4 Paragraph 1 (principles in price calculation) : when
calculating price, the commissioning entity shall apply either

Construction - "
Proiect ratio-against-construction-cost method or actual cost
roject aggregation method, considering the nature and scope of the
Management project.

Article 4 (principles in price calculation) : in principle, fixed rate
accumulative method (actual cost aggregation method) shall
Price Criteria for apply.
Construction Article 7(criteria for allocation of supervisors) provides that "total
Supervision number of supervisors per each site shall be calculated on the
basis of appendix 1(criteria for allocation of supervisors)*,
adopting ratio—against-construction—cost method.

Work Scope and | Aticle 8 (principles in price calculation) :
Price Criteria for ratio-against-construction-cost method or actual cost
Architect aggregation method is applies.
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Table 9. Composition of Project Cost in the USA
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: Federal Acquisition Regulations) Part 31 2 ©]1%7]
AR (OMB : Office of Management and Budget)
Circular A-1229] H]-& YZ|(Cost Principles)¥to] &gk
ThFederal Acquisition Regulations(FAR) and Office of
Management and Budget(OMB) of the USA). P|=-2(Table
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Remarks
Cost Category |Content(constituent items)| Rate (Criteria for
Acceptance)
Labor cost ‘s i
Direct Labor Cost | Cost for direct labor input actually Oogturgﬁt%rﬁsi;cgrlef
incurred
Workmen's compensation,
social insurance cost, health
insurance cost, life insurance| s~ 4o
Fringe  |cost, disability insurance cost, ;?eéf gbgfr
Benefit unemployment ocost
compensation, retirement
subsidy, paid vacation, o
disability vacation aocecp;gﬁ[g /rfg]—ac
ceptance of costs
o Ot 1. oo e o2
Cost consumables, office o e
Overhead | mechinery and equipment, ;?ego gbgfr cost, or combining
Cost utiities, repair and o indirect labor cost
depreciation of faciliies and with general
machinery administrative cost
Labor cost for support units,
including wages for -
General & 60765% of
Administrati exeoulives, personnel for direct labor
ve Cost general management and cost
accounting; costs for training
and meetings

6% of direct | Accepted selectively
labor for projects with high

Fees Additional indirect costs costxindirect | ocourrence of
cost rate indirect costs
Expenses Criteria for

ODC (Other Direct

Cost) Other direct expenses input | actually | acceptance/non-ac

incurred | ceptance of costs
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