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Objectively assessing the operational performance of a military logistics system is critical to identifying its
current level and setting goals for future improvement. Various projects have been undertaken to improve the
military logistics system, but the lack of appropriate performance indicators has limited the ability to evaluate
their success. A number of studies have been conducted on military logistics system performance indicators, but
these studies have derived performance indicators related to civilian logistics systems without considering the
differences between military and civilian logistics. They also have the problem of not considering user
requirements, which is the starting point for developing performance indicators. To solve these problems, this
study applies a systematic methodology, Quality Function Deployment, to the entire process from user
requirements to deriving performance indicators while reflecting the characteristics of the military logistics

system.
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AXe & EFAA AAANEE &5t AFE £X30h TH(Cho and Oh, 2011; Lee et al,, 2017). T EF= 22 EF, A
A5 e A& D FF AFFAE AT FEF, 7 -lEER, ALERE 7Y 2EEFE Y
EF9 g dAAY BES UdoR st Aol ofye)
HE AF S Rt ofFste AE gridth. ARERE
2. T EFAA 9 71EAT LR 39249 FEAG R ol 89e] Y= FHEA LA
HE 9 AT EFS ARSE AE YRt AR ERE
2.1 917+ g #2744 Ztzrel ) el A EAYsky] WEo] Heivt Fo o -
$EFE EES TFAH AN A YA R} Al
N7 E5e 2944, Ax2s (/A RE), BAd 71 ol sdte EREES et AL ERE AR A
SO 3N 84 2o BAtE AF AR =R(EZEEF, W= Prﬂ% o BAstE =R s AFEE vt o7l e 7l
7, ER R S ER AV ERE AP 1A Fo vpIA 2 vbE 8 U ERE 2EEY & o
ZYEFEZGALT TG Tl B shE A= A - °ﬂ A B ERE O HA EFE sy, @99 &
UREFANEE SHS AAZ LA YINZ WA EFE Y Fe ol T AZER, F-W$ER ALERY ¥FE 71
o gk AAHEFE T WA B A OE A At B AFE B F ERFIYG x-S HEG UL E
FAN FQH A HF AT MG = AN D st= & [ 7 EFY AA BA 2 <Figure 1> YERY 9
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(b) Military Logistics Process

Figure 1. A Comparison between Private and Military Logistics (Park et al., 2019)
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3.1 QFD AX}

QFD= #4 9] F(House Of Quality, HOQ) £+ FA X1
o 5% FH9 SEE AHEET HOQE YWHd o R
129 &AL (Customer Attributes, CA) 2 Al /4 0] 9] A
71 573 (Engineering Characteristics, EC), 121l o] & 749
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32CAZRCAAYE FoE 25
B AT A Figure 28] &A @, @« ol7] +HH UL, 33

AFA I Park ef al(2019)0] HESF T & Aol A= Park
etal(2019)8 ATFAHE QoFsto B2 S},

©)

Customer
Attributes
(CA)

©

Relative
Importance

®

of CA

CA-PI Relationship Matrix

Other CA Data @

CA
Benchmarking

(1)CA £% (94 D)

CAE A SHARE E2H AT s = T2 73, A4
AR% 25 L ASS AE, AR HF 45 &
2 ?L“FM. HA A 19 TR FHE Zlffﬁ'é}ﬂ %;}04

THEE

}alﬂl o] A9l XJXHHHQ}—?TZ]"

@ Pl Benchmarking

@ PI Priorities

Pl Target Level

Figure 2. The Components of House Of Quality(HOQ)

Table 1. The Final 32 CAs

BF Z2H29 20 74 82 vF
AA 5o Zokel A 171 ol def
;LMQ%{;} Z 2 A EE o] thordt
fﬂ B, AARA, NIEFT
BE MOP"‘E} F 5AE o] B
13570¢) 3271 539 Ak

o
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b ol = o oxt

I

[¢]

s

Level 1

Level 2

Level 3

Definition

Procure

time and plac

e by required by the military

Acquire the necessary items and quantities from reliable procurement sources at appropriate prices and quality at the

Demand

Prepare a procurement plan for each item for the next year based on the final draft of the government
appropriation budget and submit it to Defense Acquisition and Procurement Agency

Accuracy of demand forecast

Forecast of future demand should be accurate based on past demand
performance

Contract

A legal act established by t

he concurrence of two or more parties

Speed of contract

Required contract process must be shortened and expedited.

Contract for demand

Contract rate for procurement requirements should be high, the quantity
must be met, and the continuity of the contract must be ensured.

Fulfillment of procurement
information

Procurement information(sources, product shape, unit price) should be
sufficient to make procurement contract.

Delivery

Arrive the requested goods

at the date and place of inspection specified in the contract

Delivery time

Delivery time should be observed as specified in the contract.

Delivery location

Delivery location should be observed as specified in the contract.

Quality of items

Product should meet the performance specified in the contract.

Warehousing

Delivered items are received and stored in warehouse.

Convenience of warehousing

Convenience should be ensured through automated processing of
information, handling by equipment, and standardization of packaging and
containers.

Accuracy of warehousing

Accuracy of the information processing of items should be insured by
utilizing the automated information system.

Productivity of warehousing

Number of goods receipt transactions per unit time should be improved.

Store
management

Actions of space manageme

nt, maintenance of stock items, etc

Utilization of storing space

Use of storage space in warehouse should be maximized.

Maintenance of stock items

Efforts to maintain stock items should be minimized.
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Table 1. The Final 32 CAs(Continued)

Level 1

Level 2

Level 3

Definition

Store

Receive and store materials in warehouses in order to distribute the quantity appropriately to customer units

Stock control

Actions of scientific management to satisfy customers demand effectively and efficiently by maintaining

stock level based on future

demand forecast

Location of storage

Location to be stored should be decided considering the characteristics
such as frequency of demand, unit price, etc.

Maintenance of stock level

Appropriate stock level should be maintained to effectively fulfill the
demand of customer units.

Shipment

Actions from the detection of the stored items to the loading in the vehicle to deliver

Convenience of shipment

Convenience should be ensured through automated processing of
information, handling by equipment, and standardization of packaging and
containers.

Accuracy of shipment

Accuracy of the information processing of items should be secured by
utilizing the automated information system.

Productivity of shipment

Number of goods receipt transactions per unit time should be improved.

Transport &

Transport : Move necessary materials to necessary places at necessary times by using available means

Deliver Deliver : Deliver materials to customer units
Preparation |Activities including scheduling, transport planning, organizing, and loading for delivery
Availability of vehicle Avgilability rate.o.f.the vehicles must be maintained through high level
maintenance activities.
Optimized plan for trans |Route planning and vehicle allocation planning should be optimized to
port & deliver fasten delivery time and reduce customer waiting time.
. Convenience should be ensured through automated processing of
Convenience of trans information, handling by equipment, and standardization of packaging and
inforr i ui n rdizati i
port & deliver . ’ § by cquipment, packaging
containers.
Transportation |Activities in which supplies are transferred to the actual destination with the cargo loaded
Reduced cost Unit transport costs should be reduced.
Systematic management of the departure, movement, and arrival of the
Movement control L .
means of transport should be made through monitoring and controlling.
Safety Safety should be managed and guaranteed.
L Low-carbon green logistics should be implemented to meet the national
Eco-friendliness . .
green logistics policy.
Unload & Activities of unloading and transferring supply items to customers
Transfer
Speed of unload & transfer Hansiovg of sur')plies should be don'e promptly tbrough 'the sharing of
mobile information and the preparation of handling equipment.
. Convenience should be ensured through automated processing of
Convenience of unload & |. . . . o .
ransf information, handling by equipment, and standardization of packaging and
ransfer .
containers.
Accuracy of unload & transfer Accuracy o.f the ha.ndover informati.()rll s.hould be insured through the
automated information system to minimize defects.
Timeli f unload & . . .
{meiness of uiroa Requested item should be supplied at the time of request.
transfer
Use Take follow-up activities after usage of supply items and make requests of supply items

Follow-up |A series of activities to deal with defective items, surplus items, misappropriation, disposal, etc.
action Speed of defects processing |Identified defects should be addressed as soon as possible.
Timeliness of return Returning should be processed as soon as possible.
Request Activities in which customer units make request for required supply items

Convenience of request

Complicated steps of requisition should be minimized by interoperability
between information systems.

Reliability of request

Actual requirements in the field should be reflected in requisition.
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Table 2. The Relative Importance of the CAs
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Ahn, 2010; Seo and Han, 2009; US DoD, 2016). wehA] @A 5
oM HF g5 22 ZEH AT Table 1S HF CA 5
= HolF 1

2) CAS BA 85 £% (94 @)

CAY A2 Q== AHP 7] (Saaty, 1994)S o] &3}

T HT AHP B E- 3218004 CA & HE A A&
FstAd 249 & g o2 AT O] CA 5o yjgt
o)) =7} Eo} AHP A Eo] E&H R 1163% T UA #
1E, AHP AE AHFAH 2 49 HEEAT} T
Aojva Ao giste d#A A }% A g A3}, dB4
H] & (Consistency Rate, CR) 7t©] 0.02 ©]3}2 VEF T Quh
S F CR #0] 0.1 M]sto] 7|7t st = Z & !
O 2 Ahat 2 2 (Saaty, 1980), B AHP A
oS- i B 5 9lh o] 9o AHP A& AAF F4o &
3 1A 2 01 ) &2 Park et al.(2019)2 Z13}7] vgkt},

CAY A 95 EF A& <Table 2>0 T4 Qlth,

Level 1 Level 2 Level 3 Relative Importance
Demand 0.120 Accuracy of demand forecast 0.120
Speed of contract 0.039
Contract 0.123 Contract for demand 0.054
Procure 0.367 Fulfillment of procurement information 0.030
Delivery time 0.045
Delivery 0.124 Delivery location 0.029
Quality of items 0.049
Convenience of warehousing 0.012
Warehousing 0.032 Accuracy of warchousing 0.012
Productivity of warehousing 0.007
Store Management 0.056 Uti.lization of storing s.pace 0.027
Store 0211 Mamtenar%ce of stock items 0.029
Stock Control 0.09 Location of storage 0.024
Maintenance of stock level 0.065
Convenience of shipment 0.010
Shipment 0.033 Accuracy of shipment 0.016
Productivity of shipment 0.007
Availability of vehicle 0.023
Preparation 0.107 Optimized plan for transport & deliver 0.053
Convenience of transport & deliver 0.031
Reduced cost 0.016
Transport ) Movement control 0.018
& 0.243 Transportation 0.063 Transportation Safety 0.022
Deliver Eco-friendliness 0.008
Speed of unload & transfer 0.016
Convenience of unload & transfer 0.012
Unload & Transfer | 0.072 Accuracy of unload & transfer 0.024
Timeliness of unload & transfer 0.021
Follow-up action 0.055 Speed. of .defects processing 0.036
Use 0.18 Tlmell.ness of return 0.019
Request 0.125 Conv.eme'nce of request 0.047
Reliability of request 0.078
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FE 1L ZZ(0.367)-F - v $(0.243)- A AH(0.211)-AH-8-(0.18)
£O2 TR BT £F 2 2EEFY 870.12), A
°F(0.123), HE(0.124)% - HjFEOEY - HiEEH|
(0 ) AHg-Hoke] AT

TF0.125)7F 0.1 0|4 B& Fo5E
HA &= 003~0 099 FLEE eI 532
é%ﬁ'—om o 5 gEo| gedel xgHAL, A%
F-uE g *}ofou g EEe a5 Fotedo 23y

AT

4, FEAA AR & &

YA AF3 vk 2ol & A= Figure 29 1094 QFD A2}
NN A @), D, ®S AL 7/ AAE Yt B Aol A
+ Park et al.(2019)°1 A o] 7] 33 GA D, @ o] F<] &
®,®,0,0,0% 51 AE TP 245 FAHZ A
3t

= =)
S E4

41P1 23 (94 ©)

PI— CAY HEwo] FFE nA= AAARE, & EFA
2 AAE O SHAA ZAS e FA AL A
A FEO 2 TE3tof stk CA TE(HA O)F vzt
7}1]; PIE=SEHA|, & $H ¢4, A4 20 45, 158 2 A
T3 AE AR AF 8-S 22T
() PIFH 3
Pl $HE Fyshe WHoR CA HIYEH HIHW(CA

Independent Approach)¥ CA 2]&7 HH(CA Dependent
Approach)©] 91 TH(Kim et al,, 2001). CA H| &8 HIH S =
ZHCAS 1HotA B T EFAH G AHE REPLF
HE oy gk dAl 24 glo] #33k= ot CA 9 &4 A

Injun Jeong

Ak ol

H
A

TH2CAG AFE AAA PIEHE F
PI 38 +3 dA A= CA HI Y EF H2
&tk F 2, CA A HTHS A E DAl oA 283t
ATH4.1448 Fx). CAHIEH HITH ] A 82 foto] 7 -
-9 ok ERAR 2 AAH L #E 7)E ZPE% T
%ﬂ Aest Ak 9A T EFAE 2 4% 3 ,
Foll A #ejdhe A Y A e % (MND, 2017)4%
WW ERAY H7HE A8 =Y - &8 2 EREN AE
S} 7 AP (Army HQ, 2014b) S 831 T} o] 9} A v] 9]
A &8-3}31 )= ‘Supply Chain Metrics Guide’ = &3+ Th(US
DoD, 2016). A9 ERA R A A H7 HE A5 2, FEH
A ol whe} 109 B9 2 S8 7R 7124 8 (MOLIT
and MOF, 2016)& 2438ttt o] A5+ YUt =79 TF
Ak ST G ok 1Y ERAE A A 3
7 B ARE, SEATYAM AEd EFAY F3A
F’(Lee et al., 2012)9} Park and Ahn(2010)0] A|F3 <8}5+7] ¢ 3}
ER719Y A E E ZEG T ol & 7, 3, (W7 #HE
A5 2EE 2423570, 4070, 6770 5 F 142709 PI SR E 3]
S TH(<Table 3> #X).

Q) AAzD AT

PI #5735 CA%He] B4, Alo7bsd, $A7Hs
e NFOR sho] APY FRE NS 1), BY -
AR FRE A=A 2) A4 20 A5 A4S A
Aok & ATolAE FHE 1427) FH et AAx
5 AAE AR 7 vAol ti3 AAF AL bl
7ledt

A 1ol A= CAste] AR, AloP7bs A, 5 3
EORPIFHE AT WA CASte] AAA SN

7 BF7} o w(u) ERAY ABH o] Y= FHE A
stk 7 FARRIAY, $943E, AN B 5
% AR FUE AN A by FHAHE AT,

Table 3. PI Candidates and Qualification Validation Results from Military, Government, and Civilian Sources

) ) ) PI Candidates after Qualification Validation
Classification Sources PI Candidates
Phase 1 Phase 2
Logistics Support Performance Management 14 9 6
Directives
Military Automated Logistics Information Evaluation 1 35 1 30 1 18
System
(US) Supply Chain Metrics Guide 9 9 0
Government National Logistics Master Plan 40 40 3 3 3 3
Logistics Perf Indices for the National
ogistics Per orma.nc.e ndices for the Nationa 50 " 3
o Logistics Industry
Civilian - — 67 56 15
KPI Management between Shippers and Logistics 17 1 )
Service Providers
Total 142 89 36
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Table 4. The Final 50 PI Items
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Level 1 Level 2 Level 3 Definition
Procurement Rate of increase in procurement cost per . .
) ) Cost . Procurement unit cost growth by item
Financial Management ltem
3) Delivery Cost Cost of return logistics per case Cost of return logistics per case
Management Unit delivery cost Ratio of total volume to total delivery cost
Late delivery rate Ratio of overdue deliveries after contract completion
Orders processing time Length of time from order entry to fulfillment
Time Request waiting period Waiting period after requesting to a depot
Management User waiting time Waiting period after requesting to a regiment
Customer . ) - : .
©) On-time déllvefy rate . Bate of orders arr1.v1t.1g ét the r.equlrefl t.1me _
Processing time Time required for each step (distribution, finding, shipping, receiving)
. Order claim rate Ratio of claims to total orders
Eﬁz;a];eerlrll\;rty Error delivery rate Rate of shipping errors as a percentage of total orders
Cargo damage rate Ratio of defects to inventory (returns, storage, defects, etc.)
On-time procurement rate Ratio of on-time procurement
Procurement period Duration from contract to delivery date
Contract duration Period from requisition to contract
Procure Procurement requirements to contract ratio Procurement requirements to contract ratio
Internal | Management Procurement cpndition supplemental |Rate at which contractors request mo.d.ifications to procurement
. requirement rate terms and conditions
Bu(s31;1;3 5 Required delivery location satisfaction rate | Percentage of deliveries that arrive at the requested delivery location

Quality inspection pass rate by warranty
period

Pass rate of quality inspection items

Order
Management

Urgent order rate

Ratio of urgent orders to total items

Complete order fulfillment rate

Percentage of fully completed orders to total orders

Instant distribution processing ratio

Rate of distributions processed within 24 hours
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Level 1 Level 2 Level 3 Definition
Rate of utilization of standard palettes Percentage of total volume treated with standard pallets
Supply level Ratio of current holdings per item to target holdings per item
Storage ratio Available space per warehouse
Demand item occurrence rate Percent of items in the inventory that were traded per month
Percentage of long-term unused items | Percentage of items that have not been ordered in 2 years
Percentage of physical inventory that matches computerized
Inventory accuracy .
mventory
Stock Inventory depletion rate Percentage of authorized items that are out of stock
oc
Percentage of items scheduled for o
Management & o Percentage of orders set to be distributed
distribution
Equipment utilization ratio Ratio of available to unavailable equipment
Loading and unloading equipment . . . o )
Internal § . £ equip Loading and unloading equipment authorization-to-stock ratio
Bus: ownership rates
usiness P
Warehouse computerization rate (PDA .
(32) PDA utilization in the warehouse
usage rate)
Average defect processing time Percentage of defects incurred and handled during the unit period
Average return period Return processing rate for a unit period
Vehicle utilization rate Ratio of available to unavailable vehicles
Vehicle rotation rate Ratio of fleet to operating vehicles
Vehicle load ratio Actual load to total load capacity ratio per vehicle
Delivery & Cargo vehicle idling rate Percentage of cargo vehicles operating without cargo in the unit period.
Distribution |Percentage of commercial cargo vehicle trips| Percentage of operating cargo vehicles in the unit period
Management Driver availability Ratio of available to unavailable drivers
Vehicle GPS usage rate Percentage of vehicles with GPS
Green mode utilization rate Percentage of using rail and sea transportation
CO, emissions per unit distance CO, emissions per unit distance
Analysis & . . . .
R Demand forecast accuracy rate Percentage of users' actual and predicted consumption matching
Anticipation
Order processing system linkage ratio |Percentage of regimental and battalion systems with integrated
— between upper and lower units logistics systems in place
or e .. .. . . .
Learning . . . Military Logistics Training Completion Rate during tenure in
Management Logistics training completion rate o
& Growth current position
6) Order error rate Ratio of error orders to real orders
... |Productivity (inbound/outbound processin . . . . .
Productivity v ( tes) P & Number of incoming and outgoing shipments by assignee
rates
Safety Average number of incidents per employee L
Average number of incidents per employee per month
Management per month

4.2 CA-PI A 38 =& (24 @)
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Figure 4. The Impacts of Pls and their Priorities
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Figure 5. A Result of Sensitivity Analysis on the Impacts of Pls
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Table 5. The Minimum and Maximum Ranks of the Top 10 PIs in the Sensitivity Analysis

Top 10 PI Items Current Rank Minimum Rank Maximum Rank
Demand forecast accuracy rate 1 4 1
Inventory depletion rate 2 6 1
Order error rate 3 7 1
Order processing system linkage ratio between upper and lower units 4 11 1
Percentage of long-term unused items 5 12 2
Supply level 6 12 2
Procurement requirements to contract ratio 7 12 1
Instant distribution processing ratio 8 12 4
Demand item occurrence rate 9 12 4
On-time delivery rate 10 12 4
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