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Logistics Costing in Yegetable Processing Industry

Using Activity-Based Costing Approach

Krit Sittivangkul
Industrial Engiteering Depanment
Chaang Mai University
Chizng Mai, THAILAND
keit_gittivangkub@hotmail.com,
sittivangkub®gmail com

Abstract— The Activity-based cost (ABC) is one of the
important tools for cost analysis. Comparing to the
traditional cesting which is always not suitable for
overhead cost assignment, The ABC is accurate and
prederved over the traditional costing. o addition, ABC
could not only help to calowlate individual produect
precisely, but alse could provide the recognition for the
purpose of elimination of non-values activities. Logistics
cost has become a significant part on total product cost
while the supply beeame more complex. This research
aimed to knvestigate an application of ABC to calculate
bogistics cost in agro-industry by using a case study from
vegetables processing  organization. The data were
collected by identifylng various activities in order to
culenlate the loglstics cost of the individual product. The
result indicated that the hidden costs were incurred and
some product cost of company case stody was assigned
imaccurately. Once the hidden costs were identified,
manager can forus their attention on the way to
eliminate costs ond also be able 10 adjust their product
pricing.

Keywords. Actvitp-baved cowing, Logistics cow, Vogeiable
processing industry

I INTRODUCTION

The National Economic and Social Development Board
prepared the Logistics Plan for Thoiland in 2007, aiming at
reducing the overall Jogistics cost of the counitry in order to
increase its competitive ability smong other countries, At
present the logistics costs of the country’s GDP is a5 high as
15%. Thus the government has realized its significance and
sel up a unit o deal with the mdicators and poals of the
apezation. These being 1o reduce logistics cost within 5 years
(2007 ~ 2011} and t enbaoce the competitive capacity of the
country. It is necessary to prepare 10 be the ecomnic certer
of ASEAN and to open ASEAN - China Free Trade, which
bas been ongoing since 2003. The cmphasis is placed on
agricultural products, especially vegetables and fiuits, s
around E0% of Thais are engaged in agriculture. For the
above reasons, the povernment has become aware of the
significance of logistics cast relating 1o agricuitural products.

978.1-61284.248-0011/326.00 2911 IEEE
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wimndini@hotmail.com

A study of Jogistics costs will provide grester understamling
of the matters involved in, and creating, the cost, which will
enable the concerned parties to solve the problems at their
rout. This will result in incrensed potential for campetition
with other countrics in the fature.

The Royal Project Foandation has its Nong-Hoy Grading
and Packaging Center, which functivn, as a cemter for
producing  quality apricoliural prodocts for  nationwide
distributed.  Although the Center has camed quite a high
leve of income each year and it ig yet 1o suffer any losses.
This is due 10 the fact that the Center has adopted a
waditional costing level (for produce} which makes it
difficull to see the rovt of the high cost. Moreover,
shiperents of vegetables are usually in large quantities with
several varieties, but ilw traditional costing does not bring
into conssderation the fact that each type of products
mvalves a differemt level of production of back up cous.
The mare varied the produgts and the higher their cost, the
moce distorted the information on the cost obained via the
raditiconl costing. Thesefore, logistics costing 15 considered
an mmpoctant kind of cost for the Nopg-Hoy Grading and
Packaging Center,

This resexrch 3% an application of the activity-Tasel
costing appeoach 10 find the logistics costs in order to abtatn
the correct and precise nformation. This will provide
mfornation on the wenknesses in the appeoach and allow
them to be nddressed.

1L

A Ervors found in the wraditiomal cossing sysiem

The waditicnal costing systerm I unsble 1o solve the
preblenss of the limitation of the imdircer cosix Thi
inefficiency creates a megative bmpact on the b
muking process within the present competitive conditons.
Researchers have mentioned the limitaticas of the traditional
costing system. Popesko [1] smid “labae™, ussd ns the basis
for production cost appontionment, is not suitable as the
overhead costs does not relate 1o the working hoars of the
labor cost. Moreover, tchaology costs have not heen
apportioned properly into the peoducts that require the use of
those technologies, Baykasoglu [2] added that direct labor, or
the amount of raw materisls, is often used m caleulating cost
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drivers  according w0 the undintosal cosiing  approack.
Analyses of cost oflen make use of only one cost driver,
These are factors ez crrors m calculating the real cos of
produchian.

B Activity-based costing system,

An activity-based costing system is another form of
vosting by defining groups of costs, or the core activities, of
an orgamization, and sssigament of those costs into cost
drivers basod on the number of sctivities that bave take place
[3]. Unilerstanding the sctivity-based vosting leads W an
mcrease in the knowledge of the business processes of the
crpanization. Activity-hased costing covers both the process
of badget calcuintion and the analysis process in the
cstimation of overbead costz, prodect eost and purchase
order costs. In this woy, the administrator can see what
product or service yields, or does ot yield profis for ihe
company, Activity-based costing 6ills in the gep createx! in
the raditicnn] oosting system as it defines all activities
involved n the work, as well as defining all costs that enters
into the production, delivery ond relevant working processes.
Onoe of the costs is added into the costing process it clearfy
reveals the overnll picture of the cost that oeeurs in the
precess [4).

C. Model of Activitp-hawed costing

The method of allovating the coet in the activity-baged
cogling systern is shown in Figare 1. Resource agsignment 15
2n economic clement leading to an ulerstanding of the
activity. The resources ase spread inta a cost element using »
resonrce driver. Similor cost elements are grouped together
is called an “Activity cost pool,” all of which is referred 1w
as the “activity ceater”. Cost assignment of the 2ctivity cost
peol i zllprated to “cost chiects”, by an activity driver,

These resources are the ongin of the cost. Prodoction

T

Figur 1. The busking hhncks of cunt szsignment in activily-based vosting.
This disgram =ons the relaonshiyy of each of these ierms 10 the cost
asslynmen prossss, |5)

resources of @ company include direct labor and raw
taalenials, production back-up, indirect prodition cost and
external costs of protuction. These costs 2r¢ found both in 3
production company and a service company. [5]
D). Bewefits of an activitwbared costing system

Several researchers mention the benefits of an activity-
baged costing system. Sohal[6] meoticned thal an activity-

0

basex! costing system helps a ProductyService Costing 1o be
more precise. The system is flexible for analysis using the
cost object. Baykasoghu [2] stated that this system enfinnpes
ihe understanding of behavioral cost reflecting the sowrce of
expenses or cosd, which coables one o cut down the cost
effectively. Witherite [7] sddod that sn setivity-based costing
system  improves  the  efficiency  of  perifvesance
measurement.

In the agricaltural industry, the activity -bused costing bas
been used more and more as it is usefild For making decisions
in accounting. 1t provides the correct ipformaticn o the
marketing directors for weighing up the significance of
products, cusiomers or areas. Meanwhile, it gpables them 1o
climisate of unmecessary activitics without affecting the
overnll picture of the industry. An example of the application
of this costing system in the agricultural industry can be
lound in the rescarch by Chinpan [8), who has used the
comcept of activity-based costing ¥ the com canpery
industry. In the past, the company adopted the traditionsl.
costing which resufted in some invisible costs like
opporiunity coms; for example, Joss of production time due
o waiting in several procedurex, ve holding costs. The
spplication of activities and the cost of cach activity can be
inchuded, which revenls the cost per preduction wnil. Zang
and Zhao [9] calcubated the logistics cost of agriculture
products using the activity-based approach and found that it
increased precision in costing and eanbles the company to
control the expenses of agrecultural pracacts betier than the
traclitional costing. This resulied in China being able to
export its products W compete better in the intemationsl
markel. Lee and Xao [10] used the simulation to amalyze the
cost of marketing activities of a fish market m Toiwan, and
found that the cost calceluwed wsing the activity-based
approach is higher that tham of the traditional sppeasch, smce
the Iatier does not include the deprecistion cozt of the
machinery. From the above cited resgarch, it con be seen that
the activity-based costing system increases the precision of
production costing.

1]

The mebod of shudy ysing the Activiry-Based Costug
approach with the following details:

1} Suulying the overall picture of the production
process 1o prepore informetion for inmterviewing
emplayees  about  the  selevant  prxbucts,
administrative stnacture and prodhuction procedures.
Annlysis of the activities using 21 relevant
information and defining sctivities involved by
dividing the production inte sub-schivities as
presented by  the  Japan  Extemal  Trade
Organization (JETRO) [1] and then drawing up a
Big Pictare Map.

Defimung the resources used in cach activity and
what types of segources needed.

Collecting data beginning with the first step, which
is receiving the raw materials. Recordmg the time
required for each activity and finsling the average
operation  time, which will be used for cost
assignment.  Then  recording  the  pumber  of

METHODOLOGY

2}

k1]

4)



operaitng bours, operation areas, ansount of Lime
per mwath, whach will he used a5 criteria R
distributing the cost of persennel, areas, rechinery,
materials vsed und waste materials,

5} Caleulating activity costs by spreading the oost of
cach activity wnd of ench kind of product,
aceording 10 the amount wsed in the activities.
Defining the resources used, their amount, and iben
calculnting the cost per product unit to come up
with the logistscs cosl.

IV,  RESULTS

A. Analysis of activitivs

Thye analysis of 1be duta obeained from the study of the
overall work procedures and the interviews with relevant
employces, a8 well as observations of the prixhetion
operation, shows that there are 7 ativities altogether: (1)
activities involving receiving the products, such az weighing
and recording data of the producis that the farmers bring 1o
the grading and packaging plank; (2) preparstion of raw
materials, sach a3 cleaning the vegelabbes that pass the
mspection for acceptance, or those kept m the cold storzge
room, (3} random asalysis of vegetobles to detect chermicnl
residue; (4) cutting out and ridding of bruised pants 10 make
the prodhucts conform 1o set standands, (5) packing the
vepetables in plastic bags according to their grade, (6)
transporting the packages 10 the Development Center of Mae
Hia Royal Project; and {7) production promotion aclivilies
deahing with documents and acquisstion of matersals and
equIpment.

R Classification of resources amid criveria for cost
disiritnerion

Aller defining the uctivities related to production, cnteria
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random check of 1-2 kilograms per truck, to detect the
amount of chemical residue, Whereas e production
promotion activity was measured by the weighing the
puckaging,

Tahle 3 shows the opersting time and area used in ench
activily wps assessed by timing the operation of ihe
employess in each sctivity W find the average time. This is
ased in cost agsig 4 anid the ment of the
vperation sren of exch activity. Fouwr permanent employees

TABLE L Derans Qr PROOUCTS COMMNG 10 THE GRAGIG AND

PACKinG PLANT
i S

Amowst of work vkilograms

Average
Acuviry ¥ ot
Januzry Febauary March (kibograsna)
Chaxking
and T4846.30  4LE50M SRASEAS 3348218
Yooepting
Raw
waberial 102367380 3433490  TIRAT53 RE320.14
Jueparalion
Chesncal - ’
aniysis S 00 000 w2t on 958 &7
Cutting med . i
\riming 35,497.45 ALITRI0 M AREES $0,550.73
Packagirg F5AYT A5 NI 1535450 228213
Delivery! o4y -
. ing 33,983,435 IEQ7R 1586415 173558
Prodection
PO 1951400 335300 402350 #9083

worked en the producton promton, Laking wp 1,520
mmules, while the temporary employess teok care of the
checking and accepting activities, 1aw matenal preparation,
chembesl  analysis, tmmming, packaging aod  Selivery

for cust distribution based on reality were established, and TABLE I} DFERATION TIssE AND ARES USED DY Ears ACTiviry
resources were classified as shown in Table 1. — Cpentozomeimin)
. . 3 L Temporary Ares
. Darg Collection Astivity tpky ey s
In this stage, a record way made of the amoual of Number L g TEE (m)
products entering each activity in kilogram per month persce) U fnersany ‘.“’?"‘1
(Table 2). Activitics relaled to imspection and plance, e imin.) .
TABLE 1. Cirresua For st Dastssunon O Back Tyes O ard L ] 2 A0 b K7+
RESCARCES oroeping
Haw
Rexourcss Comx Dustrbnatzon Critria Meagursment mheral [} ] 1 20 0H
Penranent R : L
(¢
sy (rperaticn time Miraras ml o 6 4 234 2128
Temgporary Bl .
radn time Mirstey N
reployees Operaten Cuiing aad o o PR TRy
Lacation Opeastion wes Square motes imeing
Trolleys Operativn lims Minatcs Puckagisg 9 ] tt 4950 20081
Cants Operatien time Mimuzes Delivary
.P“W Qm.ury Kil«_)vnm wrassponing Q o 2 (1 1352
Refrigeration sk Opertion time Mirwves Frodacean
Chemieals Quantity Samede : i 4 1,500 ] [} b0
preparation of raw materials, cutting and trimming as well Taiad 4 L50 21 TEES 33

as packaging were measured according to the weight of the
vegetables enlering ench activity. The chemical nnalysis
wetivity was measured by weighing of vegetables, through a

activities, a tolal of § activities taking 7,665 minutes. Ths
poackaging activities ueed the greatest manber of workers and
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time, which was 5 930 minutes and 11 workers, respectively,
Data from the table wene used 1o calculate the cog of each of
the activities in Table 4.

D Acrivity-boged costing calexlasion

The costing calculson of sciivites {Table 4) gives
examples of the activities pertining to temporary cmployees
as follows: critcraa for cost distrsbotion {minute) is ok i
from the operstion time of sach activity of the temporary
employees (Table 3); 7,665 minites in total which amounts
10 1002% and 85,680 Baht, The lollowing equation was used
1o for cakulate the cost of disrbution:

Ratip of Cost Distribution
i (Criteria for cost distribution(each activity)) x 100 (1
Total operation time
The cost of the activitizs of the employees was each
activity is caleulated using the following equation:
Cost of each activity of the temporary employees
_ {A) x (8) 53]
o100

(A) = total amount of money guned by the
tempariry cmployees

(B) = rotio of distribution

Example of the checking and accepting activities of the
temparary employees was caleulated using the following
equations
Ratie of cost distribution of the temporary
(B0O rninutes) x 100
T 10,080 minutes

Arvd

Cost of the checking and accepting activity of

(85,680 baht) x (10.44)
100

the temporary employvess =

= B,942.47 baht
The same method of caleubation was used for each of the
other activities of differem types of resources. The total cost
of the activities was 3,059,942.03 Bahi (Table 4).

&, Logistics Cost Colomlarion

The logistics cost calculation was cakulated using Lhe
achivity cosl per unit, s shown in Table 4 Activity cost
comes from Tabde 3, amd the amount of work was calculated
in terms of the amount of vegetables involved in each
activity. The following equotion is used for the logistics
calewlation
Activity cost per unit

Activity cost {baht) (3)

Amount of work (kilograms)

For example, the checking and accepting sctivity that has
an activity cost al 4.77, i3 caleulated from activily cost of
thecking and 2ccepting (259,904.21 Baht) divided by the
amount of work (53,583.18 kg.). The chemical analysis
activity had the highest logistics cost (80.96) followed by the
cost of packing and trimming activities (3681 and 36.28
respectively),

V. COCLUSION AND SUGGESTION FOR FUTHER
RESEARFH

Results of the study on bogistics vosts, uging the activity-
based costing System revealed that the amount of work for
data collection (Table 2) was that from January to March (3
muonths), which matched with the quarter period of Nong-
Hoy Development Center of the Roval Project and the
average amount of work dene in lopistics cost caleulation, It
appenred that the amount of vegetables was not ibe some for
each mooth #s it is dependent on {the growing seasons or

TABLEV, Ledils i Oosr
in 2 MR
Aehiviry Ashvity driver Mol
Actviiies Loz volime &"v?.:w
(hahi) fhifogrems) el
Checking and £ &
o< veiing 254.5904.21 5345348 77
Haw materml e ot
Hon BEXAI L 30 H6,520.1% T5E
Chemical . 5
sralys 7749741 VS 47 205
Cuasring nd v
wrimming I 054.98 5,189.73 1568
Packaging FA0039 N 2242018 3RAL
Delivery c "
n ST 065.24 17,308 3% 2.8 )
Production >
ian 1R,99%.58 ADATT R} nis
Tout 3,050,942.03
peniods).

It was observed that the rw materials preparntion
activity bad the hiphest averape work load {86,320.14 kg.)
fullowed by the checking and accepting activity (53,483,18
ki) and the production promotion activily (49, 40733 kgh
The netivity that bad the leagt avernge amount of work was
the chemical analysis activity {95.67 kg ). This was becanse
the chemical noalysis was done by random selection of the
vegelables gent by the fanmers to the grading and packing
plant, and only 1-2 kg per track was checked.

Regarding the provedures for lpgistics cost ealeulation of
the grading and packaging plust, the overall Jogistics costing
calculation showed that the calcalation wus based on the
wial work load, The packing sctivily had the highest
Jogrstics cost (849,039.34 Baht per month) followed by the
raw materials peeparation acuvity {b62,931.20 Bab per
monith) and the culting and trimning activity (630, 054.496
Baht per monzh) respectively. Therefore, the three activilies
should be given priority in logistics cost reduction,

As for the cost per unit of she Center, it was found that
the activity that had the highest cost per umil was the
chemical analysis (80.96) followed by the packing {36.31)
and delivery or Imnsporting (3317 respectively. The
benzfit of cost calculation per unil is that it can be used as a
KPS and benchmark for caleulation using an activiy-based
costing system, for pot only the Development Center but
other centers. This 1 an indscator that 13 not dependent on
the size of the orgamization.
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TABLEIV. RESOURCES AND COST [HSTRIBUTION
[S——— Tersgsany gk g Trofa Care fackigry Kefigrviny Chrwsels
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In the early stages the administrators should consider
reducing the logistics cost in such activities as packing,
preparing raw matersals and cutting and trimming since they
bad the highest logistivs cos. In the long run, they sheukd
comseder reducing  logistics eost in the overall picture
meluding consulering the lengib of ime in the logishus cost
caleulation using. This could be achieved the yesr round
activaty-based costing colowlation or mechibing  seasonal
Factors in the calculation. A simulation program could be
used 1o find a suitable means for logists cost reduction the
grading nnd packaging plant at the Noag-Hoy Development
Center of the Royal Projest.
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