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ABSTRACT

As Government endeavor to accomplish NDCs, discussion of green-remodeling (GR) which
main reduction policy of greenhouse gas emission for old buildings stoke is also activated. To
integrate green remodeling into private housing market, in green-remodeling project, early stage
that judge whether green-remodeling is proper to old building is important. The purpose of this
paper is that present hindrance during the early stage of green-remodeling project. For this, error
issues related to pre-audit and its application are extracted from the results of public green
remodeling project that have been operating by the Ministry of Land, Infrastructure and
Transport since 2020. The issues are classified depend on work phase, and then reclassified by
influence factors modified from HFACS. As a result, planning green-remodeling phase is the
most controversial phase for all of work flow, and systematic factor is recognized as the most
influential factor to hinderance issues. To smooth proceed of green-remodeling project, these are
need to; 1) schedule whole project progress as consider existence or nonexistence of blue-print,
2) make purpose of construction programming clearly. Additionally, collaboration public
management in local government and resident’s understanding of green-remodeling are required.
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Collect Planning Write
Blue-print and Field Survey  Remodeling and Report

Requirement rough Cost

- Get blue-print - Investigate - Propose green- - Write Report

- Ask requirement det.erl.oranon of remodeling plan Filing raw data
to resident building - Energy audit

- Set a visit ' Re-check - Calculate rough
schedule requirement construction cost

Figure 1. Work flow of pre-audit
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Error Issue classify depends on influencing factors
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Figure 2. Research Structure

Table 1. Data list for collecting Error Case and

No. Used Data

1 Technical masters’ meeting report of 2022 GR project

2GR project revision application

3 pre-audit report of 2022 GR project

4 Interview with Inspector who attend GR project (4 participants)
5 Interview with Architect who attend GR project (25 participants)
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Table 2. Interview structure

. Target Questionnaire Configuration
Interviewee — Type of answer
process part composition
] working pattern” short
Inspector  pre-audit 2 parts .
error case for each work task descriptive
acquisition of data? likert scale (5 point) + descriptive
. application . . -
Architect ., 3parts contents of data likert scale (5 point) + descriptive
of pre-audit
other errors during planning descriptive

Dused reference, used equipment, quantity per unit
Iresult data of pre-audit
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Table 3. Modify the HFACS framework to implement pre-inspection work system

HFACS Modified Factor
. . Physical Envi t +
o Physical Environment . ysieal Bvironment
Situational Factors Social-economic Environment
ond Tools/Technology — Process and source

level  Condition Operators Mental/Physical states - X

Communication — Communication / Form of materials
Personnel Factors . )
Fitness for Duty — Information / Knowledge
18t Violations Deliberate deviation

. ) — Routine / Simple mistake
level Error Not intended action

Table 4. Classification standard of influencing factors

Factors Standard

Uncontrollable Could not control the occurrence (hazard, war, etc.).

Information There is no information to learn.

Performati o .
¢ le;r(l)e; ve Knowledge They don’t know how to apply the exist information.
Resource There is not enough resources.
Procedure It is related to schedule, process and work boundary.

Controllable Systema‘[ic . . .
Co-work system Conversation system is not working

factor
Form of materials Form of materials not proper to share.
Human Routine Routing or banding the rule
factor Slip Not intended mistake

A} A= 9} O1E| Hof| A AP AL} Tsto] & 171 712] Aokl W o] A-S 526
A, o] F F 77(4.1%)2 A3 Yl & EXJTF 4= Gloja] B ALof|A] A|LJsH3T
IR XJOHA} oo JJr‘ﬁ 9 Oﬂﬁ o= %OHA}% o] Yoo 2 2857 | sttt 164719]

7 ZJBM@OH T2 X*OHA};% Qﬁ%iﬂd 313%1% et f&iﬂ TE olix(727],
40.1%)7} 7Fg @okom, APdZARA NS -89t wj o] Aofakal(1217) S ool AR
ofte glmely Het F AT ARt FolARb(56 7], 46.3%) 0 7P BSIth R21& 7%
O 2= AIARIARI 821817, 45.8%) 02 7P wo| REL oL, AlRAR] TAlol=
AEBZ o g Baw Aoak337, 18.6%)0] 7FY Wttt A4 Qo) & Ei*ﬂi%
T r ] 9o B0l o] qlom, HY AlAl= A Aol AFwE ol ol
=20l g BE ARl theh =215 F@7] ofF7]oll & =reli= JRES Qi ﬂi
22 Qlof] TAste] =2lsf Harz} gitt.
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Table 5. List of Error Issues and its controllable causes classified by Work phase

Work Error Issue Performative” Systematic® Human® Total
Phase a b ¢ d e f g h
Collect Blue print and Requirement 4 10 5 1 4 1 - - 25
There is no data. 4 3 5 - 2 - - - 14
Resident and official don’t have enough Sl . o .,
understanding of Green-remodeling.
Resident and official don’t have enough 6 - 111 - - 9
understanding of project.
Field survey 3 5 - - -2 - - 10
Uncomfortable to bring survey list - - - - -2 - -2
They don’t know how to handle the trouble situation. 3 5 - - - - - - 8
Planning Remodeling and rough Construction cost’ 19 3 - 22 2 9 11 - 72
Not consider construct condition. 3 - - - - - 7 - 10
Not consider legal criteria. - - -5 - - 2 - 17
Not consider operating after remodeling. - - - 1 1 - - - 2
Not applied user requirement. - - - 5 -1 - - 6
Not consider property depends on build use. 3 - - - -1 2 - 6
There is no criteria for calculate cost. m - - 1 - - - - 1
Meaning of data is not clear. - - - 2 - 5 - - 7
User doesn’t have enough understand project. -3 - - - - - -3
Environment changed after pre-audit.” - - - 8 1 - - 15
They don’t know how to handle the trouble situation. 3 - - - - 2 - - 5
Write Report 4 - - 2 1 1510 4 36
Take a lot of time to write report. - -1 -1 - - 2
Undigitalized materials - - - - 3 - - 3
Meaning of data is not clear. 1 - - - - 9 - - 10
Too focused on energy analysis. 1 - -1 - 1 1 - 4
There is few error. - - - - - - 8 3 1
Few materials omitted. - - - -1 1 1 1 4
They don’t know how to handle the trouble situation. 2 - - - - = -2
Administrative work 1 3 - -20 - - - 24
Official takes passive attitude. - - - - 1 - - - 1
Resident and official don’t have enough s . .3 . . s
understanding of Green-remodeling.
Few materials omitted. 1 1r - - 14 - - - 16
It takes long time to receive omitted materials. - - -2 - - - 2
etc. 2 1 5 2 - - - - 10
Work boundary is not clear. 2 1 - - - - - - 2
Too tight schedule - - -1 - - - - 3
There is not enough budget. - - 5 1 - - - - 1
Total 33 22 10 27 27 27 21 4 177

"6 uncontrollable factors (Physical and Social-economic Environment factor) counted.
Y(Performative factor) a: Insufficient information; b: Insufficient knowledge; c: Insufficient resource
I(Systematic factor) d: Procedure; e: Co-work system; f: Form of materials

3)(Human factor) g: Routine; h: Slip
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