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A Study on the Standard of Estimate for Vitalizing
the Natural Environment Restoration Industry

Jin, Ki Jungl) and Koo, Bonhak”

Y Graduate School of Sang Myung University, > Sang Myung University

ABSTRACT

The natural environment restoration industry has been newly included in the environment area of

engineering technology. Accordingly, the enactment of a standard of estimate for determining the
‘Cost plus Fixed Fee’ method has become necessary for the implementation and vitalization of natural

environment restoration projects.
natural environment restoration field. These include the scope of the technological work, standard area,

The purpose of this study is to determine the standards for which the prices for engineering projects
manpower requirements by technical grade that are necessary for carrying out the technological tasks.

are calculated with respect to the enactment of an engineering project standard of estimate in the

Relevant laws and regulations, systems and precedent case studies were investigated and analyzed
to establish a price calculation standard. The overall results of the analysis were used and applied to

questionnaires, public hearings, and expert delphi techniques.
The scope of the technological work was categorized into ‘Biotopes’, ‘Eco-corridors’ and

The study showed the following results :
‘Ecological restoration’. The standard area was set up as 1,000m? for ‘Biotopes’ and 5,000m? for
‘Eco-corridors” and ‘Ecological restoration’. The manpower requirements by technical grade that are
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necessary for carrying out the technological tasks were determined.

The suitability of the costs, standard area, manpower requirements by technical grade of ordered

engineering projects that are determined by applying the standard of estimate for natural environment

restoration that may be enacted pursuant to this study may be effectively investigated and analyzed.

Moreover, further studies on the calculation of standard prices that can ensure the stability of natural

environment restoration projects will be necessary.

Key Words : Ecological Restoration, Engineering Cost Estimating, Construction Cost Rate.
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Table 1. The research process of standard of estimate for natural environmental restoration engineering.

Establish experts group

- Public agency, engineering
+ Ph.D., Professional engineer

- Setting up the notion of the engineering unit cost and estimating
Research the standards
acts and
literatures - Surveying and analyzing cases of contract in natural environmental
restoration and vicinities
4 4
Bran.l- * Reviewing and analyzing the original data
Survey(Ist) storming * Analyzing the Ist. survey results
vist - Setting up the work range, descriptions, standard areas, man-powers
each grade
U 4
Survey(2nd.) | * Analyzing the Ist. survey results and open hearing
ublicyhear.in - Setting up the standard of estimate for engineering cost of natural
P & environmental restoration works

Table 2. The brainstorming process.

Session Issues Decisions
Ist * To estimate criteria of engineering work costs for natural environmental
A 2'0 1 restoration & components of standard of estimate Making a project directions
u . . .
& + To review basic work data for standard of estimate to set up the cost plus
o ) ) fixed fee method
ond. + To set .up estimating standard unit cost for natural environmental (work range, descriptions,
Sep 2011 restora?lon ) ) standard area etc.)
+ To review for set up work range of natural environmental restoration
+ To analyze the 1st. survey results Setting up the work range
3rd. . . . . .
Nov 2011 - To set up the work range, unit work of natural environmental restoration (biotope, eco corridor,
% . . .
+ To review the standard area each work range ecological restoration)
4th - To set up the work descriptions of the engineering works for natural| Setting up descriptions,
) environmental restoration standard area,
Dec 2011 -
+ To set up the standard areas each work range calibration constants
Sth. + To review the direct labors to execute works by analyze the contract
Jan 2012 cases
- To estimate the direct manpower to execute the natural environmental . .
6th. . Estimating the direct
restoration works
Mar 2012 manpower
- To analyze the 2nd. survey results
+ A public hearin L o
7th. P . . g . . Estimating the criteria
+ To estimate criteria of engineering work costs for natural environmental L
Apr 2012 of engineering costs

restoration engineering
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Table 3. The demographic analysis of the people surveyed.
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Table 4. The perception on the strandard of estimate for nature environmental restoration engineering.

Category

Subjects of inquiry

Results

Perception on the cost
standard for natural
environmental
restoration
engineering and
creating the standard
of estimate for natural
environmental
restoration

- The satisfaction of project delivery in

current natural environment restoration
project

* Dissatisfaction 80%, Very dissatisfaction

20%

+ An establishment necessity of engineering

standard of estimate

- Positive agreement 100%

+ A condition to execute estimate effectively

- Willingness of government 50%, Foster

business of natural environment 50%

+ An increase of expert depending on

establishment of estimate

- Very increase 20%, Increase 40%, Normal

40%

+ Low utilization and reliability in estimate

of environmental and ecological restoration
planning

+ Deal ecosystem should be different 70%
- A lack of objectivity 20%
- Insufficient to restore the natural

environment 10%

- The opinions on establishment of estimate

in the natural environment restoration field

- Establishing unique domain isolated from

estimate included the other field

+ Increasing labor in basic research
* Setting a cost estimation standard based on

situation

Survey on the criteria
for assessment the
value of natural
environment

- The difficulties in the absence of estimate

in the natural environment restoration

- Repetitous work of other field 40%

The low cost of estimate 40%, the insurance
of manpower 20%

- Process to be addressed primarily

- Ppractical design 60%, Planning 30%,

Construction 10%

+ Necessity for extra cost to carry out a basic

research of natural environment

+ Very necessity 70%, Necessity 20%, Nomal

10%

- The highest manpower input field for the

systematical restoration of natural
environment

* Basic survey 60%, Base plan 20%, Analysis

assesment 10%, Business planning 10%

* The degree of helping job performance after

enacted estimate

+ Very helpful 50%, Helpful 50%

+ The most urgent problems in establishing

estimate

- Education and public relations 50%,

Composition of the committee 50%

+ An expected effect

- Reliable natural environment restoration

80%, Interest in increasing 10%, Decrease
in social conflict 10%

- The satisfaction through establishment of

estimate

+ Very satisfaction 40%, Satisfaction 60%

+ The standard of estimate and developmental

potentiality

+ Composition of the committee
+ Arranging objective standard on human

resource according to function

- Establishment of standard considering

ecological characteristics




30

AN - TR

Table 5. The refund projects of the ecosystem conservation fund.

Construction area(m?) / Construction cost(1,000 won)

Cost of .
: . Cost for | conceptual Construction
Projects Service name L . Monitoring | cost and |Miscellaneous
investigation |and practical L. Year
L cost incidental | expenses
and study | application
. expenses
design
. . 10,500m’ / 500,000(1,000 won)
Improvement of biotope for promoting
biodiversity 10,700 16,950 21,000 398,134 59,266 2010
(2.14%) (3.39%) (4.20%) (79.62%) (11.85%)
Biotop Restoration of endangered species and 9,800m’ / 700,000(1,000 won)
restoration project of ecological axis | 11,304 22,850 20,000 536,110 | 109,645
in Baekdu-mountain for red fox (1.62%) (3.26%) (285%) | (7658%) | (15.66%) | 2011
Subtotal (average) 11,047 19,900 20,500 467,122 84,455
8 (1.88%) (3.32%) (3.52%) (78.1%) (13.75%)
Development of ecological Based 6,933m’ / 1,000,000(1,000 won)
environment in riverside for building| 14,430 28,932 20,200 794,099 142,337 2011
urban ecological network (1.44%) (2.89%) 02%) | (7940%) | (14.23%)
Eco- Construction of eco-corridor in Jiri 4,360m’ / 1,200,000(1,000 won)
corridor  |mountain for restoration of ecological| 15357 32,657 20,000 971,610 159,447
axis in Baekdu-mountain (1.35%) 2.72%) (1.66%) | (80.96%) | (13.28%) | 2011
Subtotal (average) 15,357 30,794 20,100 882,854 150,892
8 (1.39%) (2.80%) (1.84%) (80,18%) (13.75%)
22,430m’ / 1,500,000(1,000 won)
Restoration project of GeHwa 2011
mountain as a source and sink 20,550 41,250 - 1,251,400 187,000
(1.37%) (2.75%) (83.42%) (12.46%)
Ecological restoration project of 58,909m” / 800,000(1,000 won)
ecological and scenery conservation 13,113 26,078 19,939 636,442 104,428 2011
area in Bangi-dong (1.63%) (3.25%) 49%) | (7955%) | (13.05%)
. i ) 110,938m? / 500,000(1,000 won)
Restoration project of inland wetlands 2010
in conservation area in Suncheon 8,450 16,50 - 431,448 43,152
(1.69%) (3.39%) (86.28%) (8.63%)
Ecological . 40,000m? / 2,297,600(1,000 won)
restoration | Construction of eco-forests through 2009
restoration of degree of closeness 45,500 44,500 - 1,885,940 321,660
(2.56%) (1.98%) (82.08%) (13.99%)
) ) ) 8,000m? / 400,000(1,000 won)
Ecological restoration of railroad 2010
site in Ipseok-dong, Daegu - 17,380 25,000 357,620 -
(4.34%) (6.25%) (89.40%)
. ) ) 14,188m? / 500,000(1,000 won)
Ecological restoration of Gyeongjeon
railway line 8,050 16,150 24,082 406,112 45,606
(1.61%) (3.23%) (4.82%) (81.22%) 9.12%)
Sublotal (average) 19,132 27,051 69,021 828,160 45611 | 2010
8 (1.77%) (3.15%) (4.52%) (83.65%) (9.54%)
Total (average) 15,178 25915 36,540 726,045 93,652
8 (1,68%) (3.09%) (3.29%) (80.64%) (12.34%)
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H]E- 3.29% = UERSTHTable 5). SAALE BIAIEQ v BE AR HEEm
T3 A% £ Ve &F ddve a4 2 UE B/ 28] ¢ AR metHd
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(Table 7). %35
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Table 6. Direct personnel expenditures by standard areas each project.

Labor costs for engineer (1,000 won)

' Standard area Calculating .formu.la ZQ[total estimation x rate of direct labF>ur

Projects (m?) cost(rate of investigation cost + rate of conceptual and practical

application design + rate of monitoring)+ average area(m?)] x

standard area

Biotope 1,000 5,180
Eco-corridor 5,000 58,739
Ecological restoration 5,000 11,006
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Table 7. The technical work ranges and descriptions each natural environmental restoration project.

Technical business of natural
environment restoration

Descriptions

Law of natural
environment
restoration

Biotope
(number 6, Article 2)

+ Natural environment conservation project in the city such as

eco-axis setting, the conservation of biodiversity, the preservation
of the natural landscape, securing wind-corridor, and ecological
restoration for natural environment conservation and ecological
healthiness improvement in the city

Eco-corridor
(clause 4, Article 43)

+ The construction of ecological spaces such as man-made structures

and vegetations in order to maintain the continuity of the ecosystem
and to prevent a disconnection, damage or destruction of wildlife
habitat due to road, dam, weir and estuary.

Alternative nature
(number 9, Article 2 and Article 45)

+ A construction in order to perform similar functions to the existing

natural environment or complementary functions

Facility for natural environment
conservation - use
(number 11, Article 2)

- Facilities for nature conservation or to prevent damage
+ Facilities for restoration or recovery of damaged nature
+ Facilities for guidance facilities and ecological observation.

To use or to observe the natural environment

+ Facilities for education * public relation or management such as

conservation of nature, nature study center to conservate and utilize
the natural environment

- Facilities to protect natural resources

Ecological restoration
(Article 44)

+ Protection and restoration projects against threats to species due

to the destrcution, mutilation or cut off in the habitat of endangered
wildlife

* Protection and restoration projects against destruction or

disturbance in the high naturalness or vulnerable ecosystem

+ Protection and restoration projects against disturbance in the

particularly high biodiversity or unusual nature

Standard of
estimate
(Korea engineering
& consulting

A program for land development
(number 5)

* Natural restoration of river - Restoration of freshwater ecosystem,
+ Restoration of wetlands, - Restoration of forest vegetation

+ Inhabitation restoration of wildlife, - Ecological park,

+ Replantation in the slope, Restoration of sand dune,

+ Environmental park,

- Comprehensive forest ecological restoration, ° Botanical garden

The development of water resources

- Fishway planning(survey of current states and fcharacteristics,

association L . . . .
) (number 18) reviewing sort of fishway, planning of installation.
The development of water resources . .
+ Survey and management of ecological environment
(number 11)
. . + Ecological pond, Ecological fores, * Aquatic ecosystem facility,
Installation of facility for natural . .
KEI (2010) . Y . + Ecological park, - Wetland, - Natural learning place,
environment conservation * use L L. e
+ Visiting nature and experiential facility
Protecti d restorati f . .
. c?e.c IOTI and res o.ra fon o + Eco-corridor, - Ecological pond, - Wetland
intimidation of species
Ecological Conservation and restoration of | - Forest, Natural river, * Colony of rarity animals and plants ,

restoration target

invasive alien species

+ Wild birds park, -« Urban stream, - Forested wetlands, - Trails

Conservation and restoration of
damaged nature

+ Ecological park, - Wild birds park, - Ecological forest,
- Insect park, - Wild flower park
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Table 8. Work contents each engineering project of natural environmental restoration
(brainstorming @ / survey O /[ public hearing O)

Classification Business contents Application
Survey and analysis of existed data (
Survey and analysis of ecological based environment {
Survey and analysis of |Survey and analysis of cultural and social environment (
situation Survey and analysis of habitat o
Survey and analysis of landscape o
Biotope mapping (
Conservation value Conservation value assessment (
assessment Prediction of changes in environment L
Establishing for restoration goal {
Concepts for the natural | Establishing for target species and habitats (
environment restoration | Schematic planning Y
Setting alternative and planning program (
Biotope - Planning of land use (
Ecologi.cal Planning of geomorphology and soil {
restoration - - - -
Planning of hydraulic - hydrologic * water quality (
Preliminary master plan of | g planning °
natural environment - - -
restoration Restoration planning of flora and vegetation {
Habitat planning (
Facility planning (
Planning of waste treatment ® O
Prelimln; d tical . . — .
retm .ary. an pfac e Prelimlnary and practical application design {
application design
Monitoring planning Planning and design of monitoring O 0
Management planning |Planning and method of management @)
Final products writing | Report (
Forum and presentation
. - O
for residents
Survey and analysis of oo L . .
. Detailed investigation of ecological based environment {
situation
Preliminary master plan of Planning of transfer road of wildlife animal @)
natural environment Planning of eco-corridor
Eco-corridor restoration Protection planning of road-kil @)
Preliminary master plan of
tural i t . . L. .
natural environmen Prelimlnary and practical application design @)

restoration for protection
of road-kil
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Table 9. Calibration constant.
planning area X a : correction coefficient
= | 05 = — | 05 .
¢ [ standard area J [ A ] X : planning area(m?)

A : standard area(biotop 1,000m?, eco-corridor - ecological restoration 5,000m?)
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Table 10. Detailed requirement manpower each engineering degree(biotop) (Unit : 1,000m?).

Engineers (person a day)

Business contents Ssi
! Profe?swnal Special | Seniority |Intermediate | Beginning | Assistant
engineer
@ Survey and analysis of existed data 0.1 0.1 0.3 0.4 0.5 0.4
) Surx'/ey and analysis of ecological based 05 L0 20 25 25 25
environment
1. Survey and (3 Survey and analysis of cultural and social 0.1 0.1 03 04 05 05
analysis of environment ’ ' ' ' ’ ’
situation @ Survey and analysis of habitat 0.1 0.1 0.3 0.4 0.4 0.3
® Survey and analysis of landscape 0.1 0.1 0.1 04 04 0.3
® Biotope mapping 0.1 0.1 0.1 0.4 04 0.4
Subtotal 1.0 15 3.1 45 4.7 44
2. Conservation | @ Conservation value assessment 0.1 0.1 0.3 0.5 0.6 0.6
value © Prediction of changes in environmen 0.1 0.2 0.5 0.6 0.6 0.6
assessment Subtotal 02 03 0.8 11 12 12
@ Establishing for restoration goal 0.1 0.2 0.2 0.3 0.3 0.3
3. Concepts for (@ Establishing for target species and 01 02 03 03 03 03
the natural habitats ] ' ' ' ] '
environment | Schematic planning 0.1 0.3 0.3 0.5 0.4 0.4
restoration @) Setting alternative and planning program| 0.1 0.2 0.2 0.2 0.3 03
Subtotal 0.4 0.9 1.0 1.3 1.3 1.3
@ Planning of land use 0.1 0.1 0.1 0.3 0.2 0.2
2 Planning of geomorphology and soil 0.1 0.1 0.1 04 0.2 0.2
@ Planning of hydraulic - hydrologic * 01 0.1 02 04 03 03
- water quality
4. Preliminary
master plan @ Flow planning 0.1 0.1 0.1 0.1 0.2 0.2
of I}atural ® Restoraltlon planning of flora and 01 01 02 05 03 03
environment vegetation
restoration @) Habitat planning 0.1 0.1 0.1 0.5 0.3 0.3
@ Facility planning 0.1 0.1 0.1 0.4 0.3 0.3
Planning of waste treatment 0.1 0.1 0.1 0.1 0.1 0.2
Subtotal 0.8 0.8 1.0 2.7 1.9 19
5. Prelimlnary
and .pra.ctlcal Pre!lmlnary and practical application L5 35 45 6.0 40 45
application design
design
6. Monitoring \p_ . ing and design of monitoring 0.1 01 0.1 02 02 02
planning
7 Management Planning and method of management 0.1 0.1 0.1 0.2 0.2 0.2
planning
8. Final products |p ¢ 03 05 0.8 07 05 05
writing
9. Forum and presentation for resident 20 2.0 3.0 4.0 3.0 3.0
Total 6.4 9.8 145 20.6 17.0 172
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Table 11. Detailed requirement manpower each engineering degree (ecological passage) (Unit : 5,000m?).
Engineers (person a day)
Business contents i
Profe§510nal Special | Seniority |Intermediate| Beginning | Assistant
engineer
@ Survey and analysis of existed data 1.3 23 3.0 3.0 3.8 4.0
) - .
@) Surf/ey and analysis of ecological based 25 40 95 125 125 150
environment
©) SurYey and analysis of cultural and social The effectuation calculating
1. Survey and environment
analysis of 1@ Survey and analysis of habitat 10 13 25 28 28 30
situation
® Survey and analysis of landscape 25 38 4.8 58 5.8 6.5
® Biotope mapping 0.8 15 1.8 1.8 2.8 2.8
Subtotal 1.8 20 23 3.8 3.8 4.0
D Conservation value assessment 9.9 149 239 29.7 315 353
2. Conservation 2 Prediction of changes in environmen 1.0 13 25 35 35 40
value Subtotal 15 2.8 38 6.3 6.3 85
assessMent | 1) Egtablishing for restoration goal 25 4.1 6.3 98 98 125
(2 Establishing for target species and habitats 0.8 1.0 1.8 1.8 20 33
3. Concepts for
the natural @ Schematic planning 0.8 1.8 20 20 2.8 3.5
environment |@) Setting alternative and planning program 13 23 3.0 3.0 43 45
restoration
Subtotal 29 5.1 6.8 6.8 9.1 113
@ Planning of land use 0.8 13 L5 23 23 23
( Planning of transfer road of wildlife animal 0.8 13 L5 L5 25 28
4. Preliminary 3 Planning of eco-corridor 23 2.8 35 35 53 53
master plan | protection planning of road-kil 0.5 0.8 1.8 1.8 25 33
of natural
environment (® Restoration planning of flora and vegetation 0.8 1.0 13 13 20 2.8
restoration ® Habitat planning 13 23 2.8 28 43 43
@ Planning of waste treatment 03 0.5 0.8 1.0 1.0 13
Subtotal 6.8 100 132 142 199 2.1
5. PrelimInary
and practical . . _ .
application Prelimlnary and practical application design 20.0 26.0 30.0 36.8 36.8 425
design
6. Protection of | . inary and practical application design | 08 10 28 28 30 35
road-kil
7. Monitoring . ing and design of monitoring 05 08 18 18 20 28
planning
8. Management .
. Planning and method of management 0.5 0.8 1.8 1.8 20 28
planning
9. Final products | - ort 05 10 30 30 40 45
writing
10. Forum and presentation for resident 20 20 3.0 40 4.0 40
Total 46,4 65.7 92.6 110.7 122.1 1413
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Table 12. Detailed requirement manpower each engineering degree (ecological restoration) (Unit : 5,000m?).

Engineers (person a day)

Business contents Professional . . . . .
engineer Special | Seniority | Intermediate | Beginning | Assistant
@ Survey and analysis of existed data 0.5 0.8 L5 13 0.8 0.8
@ Survey an'd analysis of ecological 50 20 190 25.0 25.0 300
based environment
P .
(@ Survey and analysis of cultural and
L. Survey and analysis|  social environment 04 10 20 23 23 23
f situati
o situation @ Survey and analysis of habitat 0.4 038 18 20 25 25
® Survey and analysis of landscape 04 0.5 0.8 L5 25 2.5
® Biotope mapping 0.3 0.8 13 15 1.8 20
Subtotal 7.0 119 264 338 35.1 403
(D Conservation value assessment 0.3 0.5 L5 L5 20 23
2. Conservation value (2 Prediction of changes in environmen 0.4 0.4 1.0 1.5 20 20
assessment
Subtotal 0.7 09 2.5 3.0 4.0 43
(D Establishing for restoration goal 0.1 03 0.5 0.7 0.9 12
@ E:}tjbhshmg for target species and 05 07 08 10 12 12
3. Concepts for the Itats
natural environment |3 Schematic planning 04 0.6 0.7 0.8 12 13
restoration . . .
4
@ Setting alternative and planning 03 05 07 08 10 13
program
Subtotal 13 2.1 2.7 33 43 5.0
@ Planning of land use 04 0.5 0.8 0.8 1.0 13
2 Planning of geomorphology and soil 0.3 0.5 0.7 0.9 1.0 13
3 Planning o.f hydraulic + hydrologic 05 07 09 10 12 L5
water quality
4. Preliminary master |@ Flow planning 03 0.8 0.8 1.0 13 13
plan of natural P . .
environment ) Restoration planning of flora and 05 | 06 | 07 08 13 15
. vegetation
restoration
(® Habitat planning 0.5 0.7 09 1.0 15 17
@ Facility planning 04 0.7 0.9 12 15 18
@ Planning of waste treatment 0.1 02 0.3 02 0.2 02
Subtotal 3.0 4.7 6.0 6.9 9.0 106
5. Prelimlnary and . . L
practical application gg‘nﬂm and practical application 55 | 170 | 235 305 25 | 25
design &n
6. Monitoring planning |Planning and design of monitoring 0.5 05 0.5 1.0 L5 15
7. Management Planning and method of management 05 05 05 10 15 15
planning
8. Final products g ort 15 | 25 | 40 35 25 | 25
writing
9. Forum and presentation for resident 2.0 2.0 3.0 40 4.0 4.0
Total 220 4.1 69.1 87.0 834 22
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of the Korean Institute of Landscape Archi-
tecture 40(2) : 97-111. (in Korean with English
summary)

Kim, G. G. and Cho, D. G. 2004. Natural Environ-
ment & Ecological Restoration Theory.
Academy books. Seoul. (in Korean with English
summary)

Koo, B. H. 1997. A Study of Standards on the
Calculating Quantity of Landscape Archi-
tecture Construction to Introduce Construc-
tion Cost Estimating Method Using Previous
Bid Price. : Focused on Vegetation method.
Hyechon University Collected papers 23 :
381-407. (in Korean with English summary)

Koo, B. H. 2003. Construction cost estimation
practice in construction projects. Ewha publisher.
(in Korean)

Korea Engineering & Consulting Association.
2008. Standard of estimate in the land use
planning. (in Korean)

Korea Engineering & Consulting Association.
2008. Standard of estimate in water resources
development(a volume of river and dam). (in

Korean)
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Korea Environment Institute. 2010. Installation
Guidelines for Nature Environment Conserva-
tion and Using facilities. (in Korean)

Ministry of Knowledge Economy. 2012. Engineering
Industry Promotion ACT. (in Korean)

Ministry of Knowledge Economy. 2012. Engineering
Cost Estimation Standards. (in Korean)

Ministry of Environment. 2010. Ecosystem Conser-
vation Fund Return Projects Guideline. (in
Korean)

Ministry of Environment. 2010. Guidelines for
installation and management of Eco-corridor.
(in Korean)

Ministry of Environment. 2008-2011. The cases
of Ecosystem Conservation Fund Return Project.
(in Korean)

Ministry of Environment. 2012. Natural Environ-
ment Conservation ACT. (in Korean)
Moon, S. K. - Koo, B. H. and Nam, S. J. 2001.

View and Subject on the Setting the Area

of Ecological Restoration in Korea. The Korea
Society For Environmental Restoration And
Revegetation Technology 4(1) : 67-79. (in
Korean with English summary)

Park, W. K. - Kim, D. H. and Ahn, T. M. 1997.
A Study of Landscape Construction Work
Classification for System Instruction of New
Estimation System based on Historical Cons-
truction data. -With regard to Housing
Landscape Construction-. Journal of the
Korean Institute of Landscape Architecture
25(1) : 82-99. (in Korean with English
summary)

Yun, J. C. and Lee, K. H. 2011. A Studies of
Amendment a Standard of Estimated Unit
Manpower and Material of Landscape Archi-
tectural Construction Work Classification.
Journal of the Korean Institute of Landscape
Architecture 39(5) : 119-126. (in Korean with
English summary)
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