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Abstract: Forest projects often apply construction industry labor rates, without considering the demanding work
conditions and labor intensity unique to forest operations, resulting in workplace issues. This study aims to analyze
forest operations' characteristics and wage survey methods in other fields to establish a framework for surveying the
wages of forest workers. The developed framework was tested through direct surveys conducted with all forest
operation companies. Survey items included actual wages by occupation, identification and removal of outliers using
quartile deviation, and occupation-based wage calculation. Results revealed that the appropriate wages for 2022 were
as follows: KRW 163,376 for general workers, KRW 221,407 for special workers, KRW 250,045 for work leaders,
and KRW 239,863 for wood cutters. These figures were 16.27% higher than those derived from the standard
construction wage survey. The developed framework was validated by comparing the appropriate wages with both
the standard construction wage survey and the forestry workers' wage. The results indicated that the wages calculated
using the developed framework were 4.5% more similar to the forestry workers' wage compared with those from the
standard construction wage survey. Consequently, the standard construction wage survey was deemed unsuitable for
forest projects. To ensure efficient forest operations, it is imperative to conduct wage surveys using the developed
framework over multiple years to accumulate sufficient data.

Key words: forest management, forest worker, cost estimating, wages status, work safety
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2 Aol A AlALe] it FAg el gk 2 Aol A AALY A4 YA R AS T
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Aol s dZstanat sk B, SAREUY ol BE JuE SUsHACHTable 1),

M2 L g 1) B Bof AFAERAAA B 24
() ARFAFA AL
£ A7 Figure 13} 22 ATEES 53] APAR ARYAF A RA TEA ) A1720] 2A3}e] 2

Research design
and procedures

Construction
industry wage survey

Analysis of Forest
Projects Characteristics

~ /

Development of a wage survey
framework for determining
appropriate wages for a forest
project worker

Calculation Identification and
Survey content Survey method treatment of
method outliers

Wage survey by occupation
in forest project

General workers Special workers
Work leaders wage Wood cutter wage

Comparative analysis
with previous cases

Conclusion &
Considerations

Figure 1. The flowchart methodology of this research.

Survey of wages for

Case study & analysis software engineers

/

Survey of wages by
occupationinsmall and
medium-sized
manufacturing Industries
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Table 1. Comparison of wage survey methods by industry.

urvey name

Survey of wages by occupation in

truction i f fi . -
Construction industry wage Survey o wages for software mall and medium-sized
Survey survey engineers . .
manufacturing Industries
methods
Survey cycle Twice a year Once a year Twice a year

Software engineers assigned to
software projects (Basis: Article 38
of the Enforcement Decree of the
Software Industry Promotion Act)

Survey target Construction workers

Workers in small and medium-sized
manufacturing industries

Survey content Actual wages by occupation in the Applied labor rate standards,

Wages by occupation type in small and
medium-sized manufacturing

construction industry Wage trend Industries

Company status, Type of Company status, employee status, Basic information about the company,

Survey form company, Wage status, Wage Software engineer salary, Wage trend. Wages for each job of blue-collar
trend, etc. etc. workers

Mail survey, Online survey, Mail survey, On-site investigation by

S thod .. L
urvey metho On-site investigation by surveyors surveyors

Fax survey, Mail survey, On-site
investigation by surveyors

Sampling Quota sampling for considering

. ifi li
method region and contract amount Stratified sampling

Stratified Systematic sampling

Out of a total of 15,293 companies

Construction workers currently . - . .
in the entire population, companies

working on construction sites at

Small and Medium-sized
Manufacturing Enterprises are

Population the time of the survey (target that can rep resen't the characteristics classified under the Korean Standard
. of the population were selected . . .
population) Industrial Classification (KSIC)
as the sample.
Alternative

methods for - -
non-response

Weighting adjustment,
Post-stratification

Standard error computing method,

Computing Wages for each job type - Variance estimation and coefficient of
method o .
variation computing method
Outlier Review the data that has increased or Data that responded more than double
authentication IQR decreased by more than 10% the average or less than 0.7
algorithm compared to the previous year times the average.
Handling . .
outliers Weight decay Reconfirm respondents Modity

ApAtel A 2EA GRS 2] JEFFS et FA ATUA 2000) B ANEEA ol HEF
SHEL AFelElE B8l Sleh 11 17 B & 2L AN AMATAR F BRARFE 167]) £
AL olgoiAm, A} 7Ike] vl A U SEFEL  RE B, AcrROpHaE o) ReE weee] AFshe
Z5Fsle] REEHE AAFGE S-S ZARS} ZAF Y F Ao &2 et Construction Association of Korea, 2018).
FF7]= ARt 28l AH] Ak 59 du tideR oA AERH2 AR A (Interquartile Range; IQR)!)
Bl 90€ 19 53, SPY] 2AR= 9Y dw HACRE o 2 283k o] B W 7R 2 WS ARSIt 15
19 1Y F3E3HConstruction Association of Korea, 2018). x [QRE HlojU= ZHS oA 2 A|¥sly, 712 7
ZANGES QAR AR, AR, dee S AE S F8l oA E AR AT AEE
B A A EE Sl sl U ARE 285, ol o] AP Y A2 E k=gt
ZAPH-S A A A SHRARQIE Yl AR} EFA 4] & He AH83H= Ao 2 et Construction Association
BAARE Walste] AAskaL Qlot SR} RARR of Korea, 2018).
ks dAste] AR Ao, SRR AR
o) e dan gl Uete e ECRAN F ) wage cae gaee 25%0l G 38 1AREAHQD
AR 2ApAe] A5 AdER T dAsAHEE o} BHaL, 75%0] Sl 2 SAHRSINQI)EE St 3AH9I)
e AR), A7IFAE AESATAL S3ATAL A= IARERlo] 2fol & AR EAket Shei(Han et al, 2008).
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at0, Aol AT A WL E3t HHRAE 1
P5lo] A ASHTHKorea Software Industry Association,

2020). 2AF Al BRATS Y EAS e 4 gl
ARG 49, W, A7) s dHE fany
oz dAsto] F 152937 YAIE AT 2=

£2 2020 8YH 7|F T2ZEQoJAFYAITH, A4z

of oJAste] ALt SWARAAFAILAA] loE & o]-&
s, 22 dael 9FE T o 29 F Fau
HFHY, EME 7eer SIS 283
t}. ojufl, B3 AN HE 03} 5%E 1sle] BE 7S
1,5007 o} 2o r AAst, 2AF ALEE Eol7]
A3l 1,0007] o]Are] FELS FE3tHKorea Software

Industry Association, 2020).

oA AEHH-e AAgk vlaste] £10% ol St
Ha o g EletAY S dadsER Ad
2 vaLske] Adgit) o g A E o] x| ef A

= At 24 Sl Y S-S AMHE 7IASkE Ao
weksto] Helah], BARY Al HEe] AL AN %
= Aoz Yelgti(Korea Software Industry Association,
2020).

() FaAzy 4% daesl

oA AFd daAte AN ATz, =7t
E FGAKE Stz Aokl we HE A2 Al7xR|
At FaAlEG e AFE da TelS fIs) AldE
o). AL B FRF7]= 2018 A E] A7F 23]o]m Af-sht
7|& FHEETE ARSI ol RS AR A
Al ZE2xfolH, 1709 v|vt 5 22, JA(L-E2]) &
224}, A7 89 Aol A A @Rttt A S
= AA O 71 2ARYTE ARbALR), AAHE] F=AL] 2
AL HF) dAZo|ti(The Korea Federation of Small and
Medium-Sized Enterprises, 2022).

At S5 F2GA Y GBAF HgRALR A
o, W2, E-mail 2AF = WHasto] AAIRITE AL A
HAGE TR ZAYEFKSIONT TaA2go 2 &
FE 7I9AE e ® b, HELAE= 8% WoJ(AH

TETER oz A5k 2EFEES A1 20199
FAAEADEARE ARG A2 YERITH(The Korea
Federation of Small and Medium-Sized Enterprises, 2022).

o 3R APERPH-E A F Pt H T} 21 o] E= 0.74)
| o] tiste] AR/ 2lsh, o]
A= BerE B9 skl AP S whESith 5
A e, A B s A A
ZA1 S ARSH= Ao &2 e THThe Korea Federation
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Q1 148,510¢, ERH QI 187,435¢, 2FYHH 189,313 Y,
HEXH 213,3339.© Z(Construction Association of Korea,
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% 519 tH(Construction Association of Korea, 2022). o]&
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Wage Survey Framework for Forest Workers

Survey target Implementation company of forest projects
Survey method Complete enumeration

The formula for calculating wages

Calculation method
= Total wage + Total number of workers

[ [LET]
UM e Y EES ] UM 2| [ ’ FAXE
Qeve OUEARINY | Guust @
— Cem“alnﬁstatlljs I ‘ |
R R e R IR
Survey item
- =Zoln =gc s =
2021 [ 2022 2021 \pjo 2022 tat 2021 [ 2022 2021 2022
wBE | 148000 | 155500 202500 T'a‘g.u.&rs S0 | 20000 202.500 203500
I | |

Companies registered in the Forestry Technology Information System

Figure 2. A wage survey framework for determining appropriate wages for forest workers.
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uho} 2o, A o|Abx| AlY W AaHel AHEY] B |
A5 Aghch ALY EAHE AR Q1S 3AHESI(Q3) r r
oA 1.5 x IQRE Hlojut gre A4 A2lstez 47 uF @ e e uF
e (Figure 3), A1) o Ao tial] SeA: At ghele omon T an T 1ewon |
AA|Ble] o AXE FEH R At

Figure 3. Outlier detection method(Quartile deviation).

Table 2. Survey form (Company status).

Type of company

Company CEO Address  Contact number FAX number @ Forest @ Forestry @ Forestry

name
Work Team Corporation Cooperative @ ete.
0O Forestty 556 Dacjeon ... 010-0000-0000 000-000-0000 \%
Cooperative
Table 3. Survey form (Wages by occupation).
Occupation General workers Special workers Work leaders Wood cutters
Year 2021 2022 2021 2022 2021 2022 2021 2022

Wages (Korean won) 148,000 155,500 202,500 210,000 233,000 240,000 202,500 203,500
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Total wages by occupation

Wages by occupation = Total number of workers by
occupation
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The formula for calculating appropriate wages by occupation
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Table 4. Wage status by occupation in forest project.
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1) AFIARY 2R} kel
AbAR 2L AFAHRALE B8l e 25
LA Jy [
Ak 3| AuE A3N= Table 49F 2t} ¥
H AdaatEe] el AREls: HlE Z-85to] oA
A3k A3t Table 5~83F ZHo] vreylch
BEQRe AATYFUAQI-Q3 Wehe 20214
135,000~160,000%1, 2022 150,000~180,0009 2 & L}e}
Wtk 15 x IQRE -85t ol =& AAg 20214 4H
22} A F2] JFHYE 97,500~197,500€ 0.2
T 14743798 A Fsk= Ao g Ueyton, 2022 A
2R} AA U] AFH L= 105,000~225,0009 0 =
163,376 Y& A Fdt= AR et Abd Ak}
Q]2 20214 Hjn] 2022 0f| 15,93991(10.8%)0] =
} tH(Table 5).
SRS AAFUFHLAQI~Q3 ®eh= 20214
180,000~225,000%, 2022 200,000~250,000% © & L}e}
Wtk 15 x IQRS A8-3te] o] x5 A|AT 75 2021
AR A A da 9l 112,500~292,50090.2

oY 4 px
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o ol Ml U
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Category General workers Special workers Work leaders Wood cutters
N value 221 208 183 169
Year 2021 2022 2021 2022 2021 2022 2021 2022
Minimum (Korean won) 90,000 98,000 135,000 135,000 120,000 135,000 135,000 135,000
Maximum (Korean won) 250,000 250,000 350,000 350,000 420,000 500,000 350,000 350,000
Median (Korean won) 150,000 160,000 200,000 225,000 230,000 250,000 210,000 240,000
Mode (Korean won) 150,000 150,000 200,000 200,000 200,000 250,000 200,000 250,000
Mean (Korean won) 15,231 167,165 204,880 226,274 230,789 253,541 219,348 242,322

Table 5. IQR of general workers.

Table 6. IQR of special workers.

Category General workers wage(Korean won) Category Special workers wage(Korean won)
Year 2021 2022 Year 2021 2022
Ql 135,000 150,000 Ql 180,000 200,000
Q2 150,000 160,000 Q2 200,000 225,000
Q3 160,000 180,000 Q3 225,000 250,000
IQR 25,000 30,000 IQR 45,000 50,000
Q1-1.5IQR 97,500 105,000 Q1-1.5IQR 112500 125000
Q3+1.51QR 197,500 225,000 Q3+1.5IQR 292500 325000
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Table 7. IQR of work leaders.

A12E A2E (2023)

Table 8. IQR of wood cutters.

Category Work leaders wage(Korean won) Category Wood cutters wage(Korean won)
Year 2021 2022 Year 2021 2022
Ql 200,000 220,000 Ql 200,000 210,000
Q2 230,000 250,000 Q2 210,000 240,000
Q3 252,500 290,000 Q3 245,000 270,000
IQR 52,500 70,000 IQR 45,000 60,000
Q1-1.5IQR 121,250 115,000 Q1-1.5IQR 132,500 120.000
Q3+1.5IQR 331,250 395,000 Q3+1.5IQR 312,500 360,000

Table 9. Results of a paired t-test by occupation.

Category General workers Special workers Work leaders Wood cutters

Year 2021 2022 2021 2022 2021 2022 2021 2022

N 206 206 199 199 178 178 165 165
Mean(Korean won) 147,437 163,376 199,799 221,407 227,777 250,045 216,635 239,863
Standard deviation 18,194.20  20,124.30  32,206.70  34,881.20  41,519.40  46,311.00  33,853.90  40,200.10

t(p) -17.827(0.000)*** -17.907(0.000)*** -17.226(0.000)*** -15.841(0.000)***
p*<0.1, p**<0.05, p***0.01
2 o 199,799€8 A Fol= A E YERGOH, 2022 HAAR}F AAUF2] U= 120,000~360,000 ¢ 0 2
ARSI AHRIEe] U 125000325000 B 239863908 Aok o2 viebyth AXFYUF
Hoz FHi 2214079 AFot= Ao = eyl At 2 2021 djH] 2022 9] 23,22891(10.7%)°] F7}31 %tk
2zrAz} ZA Qe 2021 thu] 20220f 21,608 (Table 8). o= A|%ES AHEst 4 2HS =3st=
(10.8%)°0] Z7}3}%tH(Table 6). R 2 AEA AP vl w2 A= S

Zqubgo] Al F2M(Q1~Q3 W= 20214 wrep HEo) 7t 23] el wet gl et

200,000~252,5001, 2022 220,000~290,0009) © 2 L}E}
Stk 15 < IQRE #-8-35t0] o2& AAS A9 20214
A ARL A AF] P 9= 121,250~331,2509.2
B Wi 227,7779S A Feke Ao UERFon, 2022
W AR g dFe] AdFH = 115,000~395,000
Yoz Hat 250,0459S A FdH= A2 Yebgrh At
2GR A AT 20219 oiju] 202290 22,268
(9.8%)°] Z7F3toitt. & AtollA AR 8 F &
ZJugel Azt AFASEO] 7 WA LrERGTHTable 7).
Ty AR A AT Hdt AFAdSEC] 10.5%
A E] 10.7-8%US 183}
£ Aol fou|g AR 1|
g AR wriEct

HERO] X FAFHIQI~Q3 H )= 2021 200,000~
245,0009, 2022 210,000~270,0009 2 2 LreRyte) 1.5
x IQRE #-g3lo] o|FA|E AAT 49 2021d A2}
A2 A AT AT E 132,500~312,5009 0.2 3
T+ 216,6359L 22l Aoz Uehton, 202249 A

Ao g AtmEch

AR 2 A e RARE e e 20219
2022 =0 FAA WHIE AT 7| flste] 25E
2 Paired t-test= AA|5IGTE 1 A3} HEQHL ¢
-17.827, p = 0.000***, SXHRIF= t = -17.907, p
0.000%#%, ZFHIALL. t = -17.226, p = 0.000%** HER L
t =-15.841, p = 0.000***o] ¢l o A|FH FO|=-E(p)°]
0.0008. % F]=F(0.059) e} 2HA yept A77HES
712}, 7o) e = Itk Table 9). whehA, “2021d 2t
2022 AAFAdFoll Zol7t Qlrprar & 4= glom, 2021

dooie] 20229 Aol et AR SA-E4H U

8) 0.05 (5%) 2H 2 95%t AR A, Holt gk
AQlE] AT S%E Aol Uk BB 7M.
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Table 10. Comparison of the wage status by survey results.

Unit: Korean won

Year 2021 2022
Survey A B A B C
General workers 147,437 153,966 146,496 163,376 163,065 153,671
Special workers 199,799 207,601 184,364 221,407 219,869 192,375
Work leaders 227,777 - 185,929 250,045 - 191,344
Wood cutters 216,635 213,844 207,487 239,863 226,482 219,920

A: The survey results of this study.

B: Results of A Study on the Assessment of Standard Wage System for Forestry Workers in Korea(Han et al., 2015).
C: Construction industry wage survey(Construction Association of Korea, 2022).
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