A STUDY ON SUPPORTING THE CHOICE BETWEEN
PURCHASED PALLET AND RENTAL PALLET
USING A COMPARISON MODEL
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Contents Pallets

* Introduction

» An essential foundation of Logistics, improving efficiency

* For all the basic functions of logistics: transportation,
storage, packaging, cargo handling, distribution processing,
and information processing.

* Pallets in use

« Worldwide: 5 billion (50{&)™"
« Japan: 500 million (5{&)@




Issues with Pallets

« Pallet Size Standardization (4 X1Z#1t)
* Unit Load System and Intermodal Palletization (—&/\LFE— 3 V)

+ Management
+ Quantity maintenance: Pallet loss (/XL v ki)
+ Quality maintenance: Damage ({6¥2), Sanitization (especially for exports) (174 2L3E)
+ Return trip of empty pallets (Z2/8 Ly ~[EUR)
« Transfer of goods to different owners’ pallets (& & z £ %)

* A potential solution/

_ _ Pallet Rental Services, Pallet Pools
Alternative choice:

A Supply Chain Using Pallets
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A Supply Chain Using Pallet Rental Services
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Comparison between Purchased and Rental Pallet

-
Purchased Iy

& Rental

7
2

x |nitial/ purchasing cost is high * Rental fee per unit time is higher
v Flexibility in renting
v Short time (Starting from ~10days)

v Small quantities (Starting from~50) *

v'Longer usage time leads to lower cost
per unit time

% Fluctuations in goods demand are costly / Can choose the (nearest) depot to return
* Return trips for empty pallets v Less life cycle CO,

x Management and Maintenance required v" Less waiting time for empty pallets

x Extra work to transfer to different pallets
if the owners are different

Reference: L 7 # L ERR I &1L, rental-pallet.net()



Objectives of Research

* To compare the different aspects of using purchased pallet and rental

pallet; compare the different costs by creating a mathematical model

* To decide the better choice of pallet system in each situation, and to

find out the effect of each condition on the cost, and the trend of cost

» To support the Logistic Society’s economic decision making between
using Purchased Pallet and using Rental Pallet and to contribute to the
progress of palletizing, intermodal palletization and increase in logistics

efficiency
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* Model Description

Model for Using Purchased Pallet

*Constant daily

pallet demand (D) Delivery trip

n
>

Delivery interval: f, Time required: T,

Loaded Loaded
A

Cargo Cargo

Node A Node B
loading ode ode unloading

E 19) E 19)

[ B ]

Return Trip
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Delivery interval: f, Time required: T;

* Time required per trip (T,), and transportation cost per trip (C,) are assumed to be the
same for both cases

* Daily cargo loading at A and unloading at B 1

Model for Using Rental Pallet

*Constant daily
pallet demand (D)

Loaded
Careo | | Node A
loading

Emp
—

Delivery from Rental Depot

T, T'4, T, T'p = average holding times at each point

T', and T'g for using rental pallet are negligible (Zero)

Delivery interval: f, Time required: T,

n
»

Loaded
Cargo
Node B unloading
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Retrieval by Rental Depot



Equations: Purchased Pallet

Transportation cost: Purchased pallet

Total cost
TC, c c
G el T [ Pt] ti [5C] T [tt]t' t T [tt]t' t
- ransportation ransportation cos ransportation cos
9 Total cost mm | Palletcost + cost + Storage cost [TC,] per trip per trip
(Yen/day) (Yen/day) (Yen/day) P
(Yen/day) Transportation cost (yen) (ven)
9 per day when using = +
Pallet cost purchased pallet [f] (]
[Tp] (Yen/day) Time interval between Time interval between
[PCp] [Cp] D] Average storage delivery trips return trips
mm | Palletusage cost and transportation (day) (day)
9 Pallet cost B | berday per pallet x Pallet demand x time required from
(Yen/day) (Yen/pallet/day) (pallet/day) Ato Bandbackto A
(day)
*The total costs are compared in units of ‘yen per day’ at any given time 13 14
Storage cost: Purchased pallet Equations: Rental Pallet
Total cost
TC
[D] Time [Cozoa [PCy] ) [ t] ) [SCz ]
[SC,] Pallet demand | $ | stored 9 Total cost = Pallet cost + I'anS([:J;)Sl:c ation + Storage cost
P
Storage cost per [Cs] [S] (pallet/day) (day) (Yen/day) (Yen/day) (Yen/day) (Yen/day)
dav when usin Warehouse Surface y
o }I;urchased & = rental cost x area of x
pallet per unitarea pallet [2] Pallet cost
2 (m?/pallet)
(Yen/day) (Yen/m?/day) Number of pallets per stack [Tg]
[PCg] [CRr] D] Average storage
Pallet cost B | Pallet rental fee and transportation
G - Pallet demand x time required from
(Yen/day) (Yen/pallet/day) (pallet/day) AtoB

(day)




Transportation cost: Rental pallet

Storage cost: Rental pallet

c
[Cd] . (D] Time
Transportation cost Pallet demand | ¥ | stored
er tri
[TCR] P P [SCr] [Cs] [S] (pallet/day) (day)
Transportation cost (yen) Storage cost per — Warehouse Surface
per day when using = day when using | ggmm | rental cost area of x
rental pallet [f] rental pallet per unit area pallet [n]
(Yen/day) Time interval between (Yen/day) (Yen/m?/day) (m?/pallet) Number of pallets per stack
delivery trips
(day)
17 18
[
Comparison . .
P SRR g Parameters used in Calculation
*T'y and T’y for using rental pallet are negligible
Delivery trip Delivery trip
Londed Delivery interval: f, Time required: T, Loaded Loaded Delivery interval: f, Time required: T, Londed Valiable Name Symbol ‘7a|“e Unit Remal'ks
. Pallet demand D 20 [pallet/day
i Purchased wioning i Rental wioning Warehouse rental cost Cs 40.40 |yen/m’/day  |Japan. Kantoregion
- Swface area of pallet S 121 |m¥/pallet T11 Type (JISZ0601)
eturn Trip — —
Delivery itorval , Time roquired: T Delivery from Rental Depot Retrieval by Rental Depot No. Of pallets per stack n 10
Total Cost Purchasing price 7000 |yen/pallet Nippon Pallet Pool Co..Ltd.
otal Cos e -
Pallet Transport Storage SEIVCOIE 200 [y 10_ years
Purchased Rental Purchased Rental Purchased Rental Elboreliee Cr & [yesipalirday  |Nippon balkes ool Co.lid
Purchasing Distance between node A and B 30 |km
Cost price/ Senice | Rental fee Same : : : calculated with average
i : i y red per ftri T 0.04 |da -
life BOtZ aeltlvery Only Delivery e requtrec pet TP ' Y travel speed of 30knvh
T+T and Return To+T' - =
i A+T'at T Tot T, AtT'at T, Transportation cost per trip Cq 28120 |yen 10 ton class
Te+T'g+2T; Tg+T's

*Reference: Japan Trucking Association(?)
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Cost Breakdown vs Average Holding Time
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Cost Breakdown vs Average Holding Time
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PCp showed a lower increase rate than PCp

Cost Breakdown vs Average Holding Time
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TCp showed a much lower decrease rate than TCp
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Cost Breakdown vs Average Holding Time
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Cost Breakdown vs Average Holding Time
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TCp showed a much
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SCp and SCp increased
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Total Cost vs Average Holding Time Effect of Pallet Rental Fee (Cy) on Turning Point

40000 - 40000 -
= Turning point: T, + T,=51.8, = .“._..-"'

30000 4 4
§ total cost= 13947.56 5 30000 When Cq= 8, N
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—e—Cost_Purchased,Total -4 Cost_Rental,Total —e—Cost_Purchsed, Total --m- Cost_Rental,Total (C_R=8)
» Total cost of using rental pallet became more * Renting is favorable if estimated holding time is

than the purchased pallet at “the turning point”.

before turning point, and the opposite for Purchasing.
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Effect of Pallet Rental Fee (Cg) on Turning Point Turning Point vs Pallet Rental Fee (Cy)
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0
-- - Cost_Rental,Total (C_R=8) 0.0
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Cg (yen/ pallet/ day)

*  When C;=8, Turning point is around T,+T, = 51.8.
31 * AsCgincrease, the Turning point decreases.

—e—Cost_Purchsed,Total --4:- Cost_Rental,Total (C_R=6)

*  When C;=8, Turning point is around T,+T, = 51.8
* As Cg decreases, the time before the turning point increases.
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Effect of Transportation Cost on Turning Point
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*C,: the transportation cost per trip
T, = Time required per trip (day) > 34
Turning Point vs Distance travelled Contents

*3’ purchased pallet
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= « Conclusion

=

Distance between node A and B (km)

T, = Time required per trip (day) 35




Conclusion (1)

* pallet costs, transportation costs and storage costs may show different

trends under each condition

* the total costs can be compared, and the turning point can be referred to

support the choice between purchased pallet and rental pallet

+ Since the model doesn’t include some factors such as pallet loss rate and
pallet transfer cost (for different pallet owners), using rental pallets might

be more preferable than the calculation results.

Conclusion (2)

* long holding time =>» purchased pallet

« short holding time = rental pallet

» The average holding time of the turning point changes exponentially with the change in pallet

rental cost

- Effect of transportation cost on the total cost > Effect of transportation cost on the total cost

-when using purchased pallet- -when using rental pallets-

which makes rental pallets more desirable in the future, as the transportation costs in Japan are

predicted to rise, due to the lack of manpower and increase in fuel prices.
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Further studies

« applying actual logistics data and compare the results

+ considering more types of costs related to the usage of pallet:

« cost of equipment used together with pallets
* labor wages

* maintenance and

« disposal fees and so on.
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