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A study on the energy management of logistics warehouse
through survey
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Abstract Various efforts for reducing greenhouse gas emission due to intensified climate change are being made
continuously in all industrial fields, including theimplementation of''green logistics" as countermeasures in the logistics
industry. Therefore, energy and greenhouse gas management are necessary for logistics warehouses in the logistics
industry. In this study, asurvey on the recognition of logistics center managers and the management elements
werecarried out to identify the energy management status of logistics centers. This study was carried out to identify
the energy management status of warehouses and the perception of energy managers. The total numberof warehouses
and the classification by purpose of use were examinedusing public DB to identify the present status of the
warehouses preferentially. Based on the result, asurvey for identifying the present status of energy management and
the perception of energy managers targeting 300 warehouses was carried out. Warehouse managers have shown
considerable interest in energy management but they experiencedifficulty in this area due to a lack of energy
management infrastructure and expertise. In the case of an energy audit, most warehouse managers had no experience
in energy auditsbecausethe energy audits werenot mandatory for warehouses. The results of this study can be used
as basic data to determineenergy management status and energy management elements for developing IT systems for
the energy management of logistics warehouses.

Keywords : Logistics, Warehouse, Logistics wareouse, Logistics center, Energy, Green logistic, Energy management,
Energy audit, Survey
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Table 2. Workplace scale of registered warehouse
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Table 4. Summary of the questionnaire

Classification Survey item
_ Q1 Number of List
3_ %-ﬁ-’é}ﬂ —E—OOE'T.-'-JE_III- ?_IM_{AI‘ Q Enrollment of
Characteristics of]| registered Warehouse business
- respondents Q3 warehouse location
== ooip Mo
3.1 E'l'l"él‘:'— I%:'JI:I‘E'IXI' ET'—“—*—AI' 7 HP‘- (Warehouse) Q4 Type of warehouse
B }évﬂ_“}—}‘]'{‘ %%—%}1% X]_% }‘_5&]—{5} %%_iol—v]—_y_?—a] Q5 Total ﬂOf)r arceAl ?f Worlf}})l}acc (m’)
1 ool o o o =0 o s Q6 Main logistics facilities
o = 57 =1
= v9H ox]'ev’] =nel w98 }‘] Fo #Yas = Characteristics of! Q7 Respondents’ ages & gender
801:3;5‘ 293 OﬂLV] # E] a4a %9’] fa%]' j’]’ g]l' el ,8_:|7-/\]— respondent Q8 Respondents” Education experience
g mjols EH o g ZAEIG o olo] HEZAF &9 (Person) Q9 Respondents’ work experience
o] 3H9 @E@, %—94 %OVQ% 1?4 3]_0:] }S-Eri/\]— q‘]/\o]'i% Q10 Major energy-related report items
" Ql1 Detailed energy management items
2 3 Ly =
%EE’—%T E‘l‘r;g'-‘_izé E}\]»{:Fiﬂ[l I]LH ’o‘%% (Qﬂ Uﬁ] E Q12 Desired energy management-related items to
nergy . .
= = =] be introduced in futu
FTUFERAE HFOE stoH, ARids H4dst management ¢ ITIocueee I ure
_ _ ~ Q13 Difficulty of Energy management
7] ‘?’] 6}'04 ‘11‘7}‘;51 og ijzv‘tlg }‘] 63%] [%ﬁil] 8 o]'-'_-’— Ql4 Direct energy management
}\]}é 7]_' %]'J__’_Q/] H]_}?_%E:’L%% —2—%—8]—0:] c‘;:_]]{;l_%i’ Lg QIS Numbers of energ?/ management staff
o [ A —m=0d bg e in Ql6 Energy audit experience
AYsFa, B 1R 12 e, AREETE Energy Q17 Regular conduct of energy audit
W Table 294 Zﬂ%‘% oé?i;g‘ 7] =R ;51'%_3]_0:] _’7_7}34'_9_ audit QI8 Reason for not having energy audit
= - o Q19 Difficulty of Energy audit
2 AE3ete] HF2H 02 Table 33 2o] S A
sttt ) 3
3.3 E28¢ =/ ¥ X}t &Y
o ) /\—1‘3‘2/\_‘5 D27 AAE ZAlo =
Table 3. Number of survey for warehouse manager 2 A7l dwaabs SRALAAE SHR 3
Numbers of warehouse manager 3003 EH}?)L—O—Q 78633}99\9—‘34, Table 59} z o]%‘ 94
Total floor area (;f:)l;r;l Cold and Comple ?‘_’\‘01]}‘1 ﬂ A]% 3]'3:}\-0—111, %%% 31.33%= EO]—T—' 9)]\‘:]'
5 X
(m) temperature) w:;zlzlzrl:se warehouse EE?J’ Aﬂl% ;g' —TU‘]% %Eé— 7 ].?,_:p_i E.?){% ?j_h;‘l_}%]— al
h = 51% =
TR S—— 44.6%, A WS 35.2%, BRFIL 202%2) SHE
under 2000 » » » £ Ho|i 9t
Over 2000
Under 5000 2 2 %
Over 5000 25 55 ’s Table 5. Classification of respondent’s warehouse type
Under 10000 for survey
Over 10000 25 25 25 Warchouse type
Sub-Total 100 100 100 Total floor General
Total 300 area of (room Cold and frozen Complex
warehouse temperature)
o N o ) = o " (m) Business | Ratio | Business |Ratio| Business |Ratio
/}jj?:}—}\]’t ?,Eiljl ’gf}—/\]’ = %Xohjo]’ e ?lEi‘rr ’g operator | (%) | operator | (%) | operator | (%)
AN AAERL AR B AExAb 0v§r zlggg 19 |202] 15 |160
under
2016\ 4, @A VB w24 20164 58 16 over 2000 [ 0T 6 | ea
2209 o, F AAFHE F 197G HEpee W
ver
Sl B olvA B A E4S A Under 10000 ° >3 S
Over 10000 7 7.4 3 3.2
Sub-total 42 44.6 33 352 19 20.2
3.2 JE_E‘}—AI' %*% Total 94 respondents (100.0%)
SRgae] Agslere 1% HEaa} g 20 4
M goz PREM, PGB Table 4% 2ol T ARZA] i@ BRANS BF750| we) 7
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Sk dnkAQl BE &/ AIE|(DC:Distribution center)
7} 37.2%, F-A 224 B FAIE(TC: Transfer center)
351%, DC¢ TCe9 E§3 EFAIE(CC:Complex
center) 27.7% w22 Fogh o2 ZAE U

Table 6. Classification by respondent's warehouse
function for survey

Table 7. Respondents’ ages

Objects Respondents
60 ages < x 12 12.6%
50 ages =< x < 60 ages 31 33.0%
40 ages = x < 50 ages 22 23.5%
30 ages = x < 40 ages 20 21.3%
x < 30 ages 9 9.6%

Total 94 (100%)

Warehouse function Table 8. Respondents’ Education experience

Total floor DC Objects Respondents

area of (Distribution TC ce 0,
(Transfer center) | (Complex center) Doctor degree 0 0.0%

warehouse center) Master degree 5 5.3%

(m’) Business Roatio Business Roatio Business R;atio Bachelor degree 23 24.4%
operator | (%) | operator | (%) | operator | (%) High school 66 70.3%

O‘:r ;ggg 17 18.0 12 12.7 5 53 Middle school 0 0.0%

uncer Total 94 (100%)

Over 2000
Under 16 17.0 9 9.7 4 43
5000 - _ —

Over 3000 SEA ERARY A4S HT 17.890]1,10
Under 1 1.1 10 10.6 10 10.6 d oA} 2EA7E AA 76.6%S xFA kI 9tk
10000
Over . .

10000 1 1.1 2 2.1 7 75 Table 9. Respondents’ work experience

Sub-total 35 | 372 33 351 | 26 27.7 Objects Respondents

Total 94 respondents (100.0%) 20 years = x 22 23.5%
15 years < x < 20 years 24 25.5%

10 years = x < 15 years 26 27.6%

/gvﬂ:}_/\]. ] zLo:] 3 & 55 7‘8— 9,] FQ %E u]/xo]—u]g,] 5 years = x < 10 years 17 18.1%
. B X < 5 years 5 5.3%

HHES AR, 712A1E 2R AE T A AR H] Total 94 (100%)

Zo| Z+7F 100.0%%} 97.1%% =A UEehkon o] &

dulE Aelshd Wevle] Mol 543%2 M E gpade) YW BRID BUAES BT 1F

o0 7 ool AEHE AR T .
7ok 7o 101 27.5% ASRR I FANLT] gege) 2w 159 o)) sor Ao HAH
242%7F 71 55 9l 8l
3.4 SRFD oYX A AEXZAL
Miscellaneous Ll 6
Elextric hand jockey 54 ?:Sﬂ_%]' %%—% —E— Table ]031]- 71-01 —Z,—i H] Tt 3} Oﬂ/\i
AS/RS mE 65 o

Lift | —— 74 7 M Retention Rate (%)

Automated sorting systern | 24 2

Conveyor 275
Refrigerator 54.3
Folklift 97.1
Lighting 1000

Fig. 2. Retention rate of Main Logistics facilities in
Logistics warehouse

SR AREAGRE 27 vol B 4, g
QA hols 4ES A U A9 WA

, WFol= 50TH(33.0%), 40TH(23.5%) 0.2 ¢k}, I

3 KT LE(70.3%)°] 7 =Sk

o

Table 10. Major energy-related report items of logistics

warehouses
Respondent
Item -
Respondent Ratio (%)
Energy use e'X}t)ense Fee 67 7123
(Electricity)
Energy cons_umptlon 17 18.1
Quantity
Energy m?nagement 6 64
efficiency
Miscellaneous 4 42

Total 94 (100.0%)
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EE233 $dag ) 38 olyA] AR 2. Table 13. Difficulty of energy management of logistics
g Rokg 215k A7h= Table 119} o] W g warchouses
- - - Respondent
o ABEE WE, YR L% Be) 0 U5 -
R dent Ratio (%
£ajoll o] mRkow), Fe gl Aol 2 e
) ’ : Lack of energy management » 914
R 9] A agstel] #ilo] =& AoE &Y attention :
9}\1:]— Lack of energy management 1 340
expertise ’
Aging of facilities 23 24.5
Table 11. Detailed energy management items for Complexity of
logistics warehouses (major activity items) energy management 8 85
Respondent Difficult to understand 5 53
Ttem Business Ratio (%) energy management effect
operator Miscellaneous 4 43
Setting and maintenance of 21 489 Total 94 (100.0%)
warehouse temperature
Lighting 12 25.1
Logistics facility 7 13.0 Fae] ouA e AFHARE IRl 4
Cooling and heating temperature 5 54 3'+ Table 149} 2] AA) 81.9%7F EFAE A A3
management for offices, etc. : - — =
_ : 2lakal glom, 18.1% e A AEAA 52 AA
Forklift charging 3 43 = N . o - -
, el AwG Aol fgete] duAHelE st de Ao
Miscellaneous 2 33
Total 94 (100_0%) E IL}'O]—E] q’ U:al’ HELOEIT\_ %“l%réﬂEig’] U‘iX_—']o] %

oA FE Al 28l =9l A] 3|Hale

=R
715& AR A3t oluA] RUE P} oA 424

rl

#% 7k A%S welw gtk

Table 14. Direct energy management by logistics
warehouse Area

of B& #4le] = RS Table 129 2 AWt &% Respondent
El 91 Total Direct Consignment
floor area management management b
" Sul
(m) Respondent | Respondent
Table 12. Desired energy management-related items to e(sggofn e(slf;);lofn
be introduced in future for logistics )
warehouses 1000~2000 (100.0) ( 0'0) 34
Respondent
Item ~ 26 3
Business operator Ratio (%) 20003000 (89.7) (10.3) »
Energy monitoring 34 36.2 5000~ 10000 12 9 21
Energy use analysis 25 26.6 (7.2) “28)
Energy use control 16 17.0 10000~ (5050) (5050) 10
Total (81.9) (18.1) (100.0)
Miscellaneous 4 42
Total 94 (100.0%)
Total 94 (100.0%)
BRI oA AT 1] HfodRg AL

B/ x| FE] Al o ZALE] tiste] ZAle
A3 Table 133} Zo] HAEL duiA#e] HEA
(34.0%) = 71 =okom, Ao w=F3H(24.5%) Y

A g F4FH23.4%) TOE F=UTh
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Table 15. Numbers of energy management staff in

Table 16. Experience of energy audit in logistics

logistics warehouse warehouses
It Respondent It Respondent
(Pc:srgn) Respondent Ratio em Respondent Ratio (%)
P (%) Yes 7 74
1~ 2 61 64.9 No 87 92.6
3~ 5 30 31.8 Total 94 (100.0%)
5~ 10 3 3.3
10 ~ - 0.0 o] A 715 ol )%
Total 94 respondents (100.0%) Table 16'4 Eﬂ}oﬂH OﬂL-]X] e 061_:10] DA uxﬂ
HYAEOlA S0 oluA Awe] 444 Bas
Jola)] H A g8 2=0] o 1)
oA el ot 2T A% BRAnel oy ) 4019 ¥ A Table 173} el vre] Gk 9
9 015  © o g Adlo] o=
G027k oA gel A ol BRAm oy A0 T AR A ST ARel sl
o ZA
Ast B dole A AN, SepeA e ¢ AE FEA:
Qedszol B4E0} 7] WE Aoz sehrgion, o
o)& olato] ol 2n A 7rel] tjgk olale] REg Ao Table 17. izgr;;izzsceosnduct of energy audit in logistics
2 FAo] Hrk e oA #A2A oA e ) Respondent
A4 9 AR B N2ZAS A3 glom, o] - Respondent__|_Ratio (%)
One ti 6 85.7
% A FusA ERIT Aol A5 o Regulaly 1 I
YA AR S ALAE BedAd JeEe Toul 7 (100.0%)
AgE wolm gouk, o itk Fak 1299 , ; retol o
S5, of Aol A o] el o] gl=
Aelol b ok 79 Aele] 47 oA pelg g o 1o0le 1051 A Al daa el ¢
R o AZ oz FH 0@ ouA) Qe 1A Aol
Al = Z\~E 5—/\}‘5] /\)\E]'- ~ - _
thate] Ao)& i A} Table 183} 7Fo] 81.8%2] 4|7}
UA]Zeko] n]ojFAlekel 7 A &R gFe Ao
3.5 BRYT OlUTTY BE B2 T s e e
oA Hgolat oA B A 714 gl L A I
< FH|g 7| #o] qUAE ARSSAY FEshE A
< T } o] e Fsi el ] Table 18. Reasons for Not having energy audit in
A ;ﬂ%oﬂ 4 OﬂLﬂX] O]%*E‘EHQ} =489 55 iﬂ-gjl- logistics warehouses
3| olux|o] g a &) MAYLS AN BE E5S Item Respondent
olulal, olol w2 WA A7 oI IAFEE 2000 — Lot o
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le 19. Difficulty of energy audit in logistics
warehouses

Respondent

Item

Respondent Ratio (%)

Fee of Energy audit 21 223

Lack of utilizing results
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