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<Table 1> Criteria and Item for Estimating Construction Cost of F./S Guideline and Request for Proposal

Item for costing

— Criteria
Item Description
Site Land purchases « Project site purchase cost « Land condition, obstruction, climate condition,
and clearance * Project site clearance cost etc.
Infrastructure « Infrastructure cost outside project site
outside project site
Infrastructure « Infrastructure cost inside project site
inside project site
Land status * Cadastral survey and Geological survey
Building  Size *No. of ground and basement floors 1. Survey construction cost of similar
* Gross floor area buildings in the local area
Building level « Finish of exterior and interior ) COI’ISlderl.l’lg l[lﬂathl’l. rate from
«MEP level construction completion to survey

Special facilities

* Check the composition of construction cost

« Essential services for medical facilities 2. Estimated construction cost by local

Others « Facilities in the site such as lighting, sign, contractor for the basic plan
fence, etc 3. Level of Building
« If building level is improved compared to
the similar local case, the cost of the
improvement is reflected
Local Construction cost « Construction cost of local similar building

situation 1 ca) market price

» Material and transportation cost
 Labor cost

Purchasing and « Ease of material procurement « Ease of construction material procurement,

procurement conditions < Ease of labor supply labor supply, etc.

Local permission * Various certification required for « Certification required for permission such as

and regulations permission Environment Impact Assessment and related
* Permission expenses cost

Warranty fee

* Cost according to the warranty period  « Warranty period is usually one year after
construction, but it can be adjusted through
discussion with Project Execution Agency,
and it is required to reflect the cost.

Overhead expenses

» Overhead expenses such as the cost of e« Overhead expenses in tied loan project are
dispatching Korean engineers necessary to reflect the cost of dispatching
Korean engineers, increase in management

cost of headquarters, etc.

Source: Korea Exim Bank, Economic Development Cooperation Fund (2020); Korea Exim Bank (2020)
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<Table 2> Composition and Estimation of Construction Cost Based on Standard Market Unit Price

Item

Description

Direct Material

* Goods that form the building or are consumed as an auxiliary

Cost Direct labor cost

» Expenses of employees and laborers directly engaged in the work

Direct * Expenses required for the construction

construction » Machinery expenses, transport costs, electricity costs, temporary costs, rent fee, storage costs,

expense outsourcing costs, patent rights fees, engineering fees, compensation costs, R&D costs, quality
control costs, waste treatment and safety management costs

Estimation  Unit price of each detailed construction type x quantity

method

Indirect cost

« Indirect labor costs, insurance premiums, environmental conservation expenses, other legal

expenses, and other indirect construction expenses
* Calculated by applying a rate for each item to the total direct construction cost

General management expense * Miscellaneous expenses incurred in the field of management activities for the maintenance

of the company

» Management cost of headquarters
* Calculated by applying the general management ratio to the total of direct and indirect

construction costs

Profit

(direct cost + indirect cost + general management expense)*( )%

Construction damage
insurance premium

Insurance premium paid when purchasing construction damage insurance

VAT
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<Table 3> Guidelines for Standard Estimation for Overseas Construction

Item

Details Description

Direct cost

Material cost

Korean material cost Purchase cost, packing and transport cost to port in Korea,
domestic customs fee, sea freight, sea insurance premium,
customs duty, incidental expenses, land transportation fee in
local

3" country material cost Purchase cost, sea freight, sea insurance premium, customs
duty, incidental expenses, land transportation fee in local

Local material cost Estimated by on-site price

Equipment cost

Equipment rental, maintenance and fuel costs, land transportation costs in local, fuel
costs

Labor cost

Korean Only the required manpower are considered to dispatch
3 country national Supply some technical positions from neighboring countries
Local Excluding accommodation and commuting expenses

Indirect cost

Employee salary

not accompanied by family, local tax is accounted for by the company

Salary of local and
indirect employee

temporary construction cost

Safety management cost Safety equipment and facilities, etc.

On-site monthly expenses cost of electricity, water and fuel, rent, welfare cost, consumables
cost, printing and publication, communication cost, construction
support vehicle, start/completion ceremony cost, material test
cost, advertisement cost, compensation cost, garbage disposal
costs, electricity/water intake fees, welder test costs

Contingency Escalation Applied to direct and indirect material costs and direct and indirect labor costs
F/S cost Estimation F/S cost
Design and Separate calculation

supervision fee

Contingency

Calculated as a percentage of direct and indirect expenses

Foreign exchange loss

Calculation for direct and indirect costs based on the latest WEFA forecast exchange
rate data

General
management
expenses

Administrative

Calculated as a percentage

expenses of head office

Administrative
expenses of branch
office

Calculated as a percentage

Insurance Construction insurance, equipment insurance, third party insurance, industrial accident
and workers’ compensation insurance

Bond fee Bid Bond Fee, A/P Bond Fee, Performance Bond Fee, Retention Bond Fee

Tax Corporate tax, VAT

Commission Apply a certain percentage of the total construction cost
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Facility Continent F/S Approval Year Project Stage
Africa 2008 2008 Project A Construction completion
Africa 2011 2013 Project B Under construction
Medical Central Asia 2013 2013 Project C Under construction
Facilities Southeast Asia 2014 2014 Project D Under construction
Africa 2014 2015 Project E Before construction
Southeast Asia 2016 2016 Project F Before construction
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<Table 5> Summary of Cases
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Item A B C D E E
F/S 2008 2011 2013 2014 2014 2016
Year  Start construction 2013 2019 2019 2018 Bidding Bidding
Completion construction 2016 On going On going On going - -
Budget USD USD USD USD USD USD
. (F/S) 27,950,000 35,700,000 36,249,000 53,010,000 28,000,000 31,540,000
ost
Construction actual cost usb Usb USD USD
44,516,599 36,225,000 38,578,000 62,634,000
+
Difference between 16 5%2]?3 9 +USD +USD +USD
budget and actual cost (1’59‘2’7%) 525,000 2,329,000 9,624,000
<Table 6> Construction Cost Estimation Process of Project A
Cost (USD/m) Correction rate Remark

Educational facilities Construction unit

1,000 . e . . .
cost of educational facilities adjacent project site
200 20% Adjustme.nt rate f'o'r.con'verting the unit'c‘o‘st of
educational facilities into medical facilities
100 10% Adjustment of the inflation rate from the construction
° completion (2006) to feasibility study (2008)
1,300 Estimated construction unit cost

Estimation of construction cost

: Gross floor area x 1,300 USD/m’

2) S HEAT FAM: dE 1,266 A/m, T

4 1,845 /m
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<Table 7> Construction Cost Estimation Process of Project B

No Item

Description

1 Selection of similar cases

*2 new hospital facilities as an ODA project

2 Reflecting the inflation rate .
similar cases

* Adjustment of inflation rate considering the construction completion date of

Reflecting cost of interior and

* Adjustment of the cost of finishing materials to account for the level of finish

exterior finishing materials in similar cases

Emergency Generator, Civil .. .
4 gency . * Add cost of emergency generator, civil works and landscaping works

works, Landscaping works

. * Adjustment of the transportation cost for material considering the location of
5 Transportation . .
project site

6 Dispatch cost of Korean engineers * Add cost of dispatch of Korean engineers
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<Table 8> Construction Cost Estimation Process Alt 1 of Project C

No Item

Description

1 Selection of similar cases

* Recently completed ward extension work for a children’s hospital

* Remodeling of a cardiac surgery center

Reflecting cost of interior and

* Adjustment of the cost of finishing materials to account for the level of finish

exterior finishing materials in similar cases
Emergency generator, - .
L. Eefcy & . * Add cost of emergency generator, civil works and landscaping works
civil works, landscaping works
4 Dispatch cost of Korean engineers * Add cost of dispatch of Korean engineers

<Table 9> Construction Cost Estimation Process Alt 2 of Project C

No Item

Description

Construction cost of

1 * Survey construction cost of recently educational facilities

other uses facilities

2 Conversion rate calculation

* Survey construction cost of Korean educational facilities and general hospital

* Calculation conversion rate between educational facilities and general hospital

Estimation of construction
unit cost for medical facilities

* Calculation of corrected construction unit cost by applying conversion rate

* The level of finishing materials has been raised in consideration of the level

Reflecting cost of interior
and exterior finishing materials

of exterior finishing of local educational facilities
* Calculation of the adjustment ratio of finishing meterials based on the new

construction unit cost price of Korea real estate board

Emergency generator,
civil works, landscaping works

* Add cost of emergency generator, civil works and landscaping works

6 Dispatch cost of Korean engineers * Add cost of dispatch of Korean engineers
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<Table 10> Construction Cost Estimation Alt 2 of Project D

Net construction cost(KRW/m’)

General Government

Division Total
Material Labor Expense Sub total expense cost
Korean 524,137 524,466 189,999 1,238,602 312,047 511,132 2,061,782
25.4% 25.4% 9.2% 60.1% 15.1% 24.8% 100.0%
Rate 100.0% 5.0% 50.0% 50.0% 100.0%
Bangladesh 524,137 26,223 95,000 645,360 156,024 511,132 1,312,516
(after adjustment) 39.9% 2.0% 7.2% 49.2% 11.9% 38.9% 100.0%
USD 511.9 25.6 9.8 630.2 152.4 499.2 1,281.8
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<Table 11> Construction Cost Estimation Process Alt 1 of Project E

No Item

Description

1 Selection of EDCF hospital project ¢ Calculation of average construction unit cost for 2 EDCF hospital cases

Calculation adjustment rate
2 of installation of special

medical equipment .
unit cost

* Calculation of average construction unit cost for 4 Korean general hospital
* Calculation of construction unit cost for Oncology Center in Korea
* Calculation adjustment rate by comparing the above 2 cases of construction

3 Adjustment of construction unit cost

* Applying the special medical equipment rate to the average construction unit
cost of EDCF cases

<Table 12> Construction Cost Estimation Process Alt 2 of Project E

No Item

Description

Survey unit cost of local
construction company

* Construction unit cost of local Chinese construction company
* Construction unit cost of local construction company
* Construction unit cost of local European construction company

2 Estimation construction unit cost ¢ Average of investigated unit cost
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<Table 13> Construction Cost Estimation Process Alt 2 of Project F

No Item

Description

Survey construction cost
of other uses facilities

* Survey construction cost of two local public buildings
* Apply inflation rate considering construction completion year

« Estimation unit cost by average of two cases

2 Conversion rate calculation

* Survey construction unit cost of public building and general hospital in Korea

« Calculation of conversion rate between two facilities

Estimation of medical

3 » Apply conversion rate to construction unit cost of local public building

facilities unit cost

* The level of finishing materials has been raised in consideration of the level of exterior

Adjustment of

finishing of local pubic buildings

exterior finish level * Calculation of the adjustment ratio of finishing meterials based on the new construction
unit cost price of Korea real estate board
5 Dispatch cost of Korean engineers ¢ Add cost of dispatch of Korean engineers

<Table 14> Construction Cost Estimation Method of Each Project

No Method

1 Estimation based on the construction cost of local similar cases . . . ° °

Estimation by comparison of material and labor cost based on the construction

2 cost of Korean similar cases . °
(direct construction cost comparison)

3 Estimation based on the construction cost of other uses building . .

4 Estimation based on the cost survey by the local construction company .

5 Estimation based on the EDCF projects .
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<Table 15> Analysis of Construction Cost Estimation Method of Each Projects

Cost reflection & estimation method

Item
A B C D g F
Infra (inside site) x x x x X x
Site  Civil and landscape x o o NA x x
Cadastral survey and Soil test x x x X x X
MEP level x o o o o o
Finishing level x o o o o o
Emergency generator x o o x x x
Medical gas x x o x x x
Building  \fedical waste treatment x o o NA X NA
Medical waste water treatment x x o NA x x
X
X
ETC (Slté lighting, NA NA (Solar power) NA NA
signage)
Adjustment of Apply unit cost Apply unit cost Apply unit cost
. ! R pply unit cost  of adjacent  Apply unit cost Py PPy R
Construction cost of adjacent . . from local of adjacent
.. R of ODA hospital and  of adjacent . X
similar case educational . . . construction  hospital and
. hospital educational hospital e
Local case unit cost company office building
cases
market -
status  Direct Material °© ° * ° * °©
construction Labor x x x o x o
cost Equipment x x X X x x
Cost for local permission x X x X x x
Warranty cost x x x x x x
Dispatch cost of Korean engineers x o o o x o
Indirect construction cost x x x A x A
General management expenses x x x A X A
Profit x X X x x x
Contingency o o o o o o
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<Table 16> Reflection of Construction Cost Item of Each Estimation Method

Estimation method

Item
14 25) 36) 47) 58)
. Infrastructure (Inside site) - - - - -
Site

Site status - - - - -

Size o o o o -

Level of building (MEP, Finish) o o o o o

Building - —

Special facilities o o - - -

ETC - - - - -

Construction cost of local similar cases o - o o -

Material o o o o -

Local market . .
Direct construction cost Labor o o o o -
status

Equipment - - - - -

Local permission cost o - o o -

Warranty cost - o - - o

Dispatch cost of Korean engineers - - - - o

Indirect construction cost - o - - o

General management expenses - o - - o

Profit - o - - o

Contingency - - - - -

<Table 17> Completion Construction Cost Statistics as of 2018(unit %)

Division Civil Architecture  Industrial environment facility Landscape Average
Material 15.44 24.49 36.89 21.80 22.95
Labor 11.12 6.55 791 11.24 7.54
Subcontract 55.00 58.48 44.13 54.34 57.43
On-site expenses 18.45 10.48 11.06 12.62 12.09
(Equipment)?) (6.90) (1.50) (1.48) (5.06) (2.61)
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<Table 18> Composition Rate by Each Item of Total Construction Cost

Division Rate(%)
Material cost 22.95
Labor cost 7.54 On-site
Material 2045 24.88%  paterial
Labor 20.66 Lt
Subcontract Outsourcing 3.53 SUbGONTract
On-site 12.79 35.30%
(Equipment) (4.86)
On-site expenses 12.09
(Equipment) (2.61)
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ABSTRACT

Purpose: This study aims to extract problems in the process of construction cost estimation in the feasibility study
of medical facilities in ODA which increases in the actual execution phase.

Originality: This study contributes to the improvement of the efficiency of the project in the health sector ODA
by analyzing the issues of cost estimation in the feasibility study with empirical data.

Methodology: The construction cost estimation method and construction cost affecting factors are drawn by
analyzing the Contract Rules and Guideline for overseas construction estimation. Six feasibility studies are selected
for comparative analysis. The analysis on the previously performed six feasibility studies for medical facilities
adopts the factors to find the limitation and improvement plan of the cost estimation method.

Result: The review of six cases of feasibility study in this study revealed the followings. First, not all the cases have
the common items for costing. Second, all the cases used the construction cost of existing buildings. Third, only two
cases adopted local labor costs. Four, no case adopted infrastructure cost in the project site nor equipment cost.
Conclusions and Implication: Construction cost estimation in feasibility study of health facilities in ODA projects
needs standardized common items including infrastructure cost in the project site, equipment cost, and local labor.
Detailed guidelines for cost estimation in the feasibility study in ODA can secure greater credibility by reducing
the gap with actual construction cost with EDCF.

Keywords Feasibility Study, Estimation of Construction Cost, Official Development Assistance, ODA
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