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ABSTRACT

Establishing product prices is a common practice in any business. This process has a direct impact
on the company's profits, and it is also a major consideration for customers when selecting suppli-
ers. Most businesses only determine the worth of goods sold based on data from the accounting
department, which means that the cost is based on the expenses incurred. This technique is only
useful for cost management and does not help with planning or calculating order values prior to
contracting. Generally, businesses set order prices based on their experience and with an allowance
for redundancy costs. Utilizing this method to calculate the price offer may be detrimental to the
business, as it may end up spending more or not having a competitive edge if the high provision-
ing cost is used as the high price offer. Some studies have proposed efficient and precise pricing
methods. Activity-Based Costing (ABC) is one of the most successful valuation techniques to date.
This research proposes the use of this model in a make-to-order knitting workshop. Constructing
an Activity-Based Costing model enables the company to identify costs that traditional valuation
methods cannot, thereby allowing for more precise cost calculations and providing the company
with a clearer understanding of the cost origins and aiding decision-making. This paper compiles
data on production activities, resources, and expenses and assigns costs to individual activities. This
model is able to calculate the product cost based on the company's current production conditions.
Additionally, a tool is proposed to generate data tables with Excel to update information and com-
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INTRODUCTION

Cost control plays a crucial role in determining a com-
pany’s profitability. For companies that manufacture
a wide variety of products, the evaluation must be
thorough and precise in order to make better deci-
sions. Nevertheless, the issue of production costs as-
sociated with raw materials, labor, and especially gen-
eral production costs is still a challenge for businesses
due to the inadequacies in operation, production, and
the calculation method that result in inaccurate cost
determination compared to actuality. To enhance the
quality of management and more effectively manage
production activities, various cost calculation models
have been suggested. Activity-Based Costing (ABC)
can be seen as a potential solution to the issue men-
tioned above. Besides furnishing managers with com-
prehensive, precise, and current cost data to use in
making decisions. Techniques to assist businesses in
optimizing their operations, thereby enhancing the
quality of management and operations to boost their
competitiveness.

This research proposes the use of ABC model in a
make-to-order knitting workshop that enables the
company to identify costs that traditional valuation
methods cannot, thereby allowing for more precise

cost calculations and providing the company with a
clearer understanding of the cost origins and aiding
decision-making. This model compiles data on pro-
duction activities, resources, and expenses and assigns
costs to individual activities.

LITERATURE REVIEW

There are a few studies that have applied the ABC
model in calculating production costs. Andrade ! said
that cutting steel rods of two different types which
vary in cross-section and length. This process in-
volves processing, supervising, and transportation.
Five resources are considered: indirect labor is con-
sumed by supervising time, vehicles are consumed by
unit size, direct labor, cutting machine, and raw ma-
terial are consumed by processing time. In the con-
ventional approach, indirect costs are determined by
multiplying a factor by the sum of direct costs (labor
+ materials). In the ABC approach, indirect costs are
calculated directly, including total supervisory labor,
machine hour, and transportation costs. The results
of this study show that the ABC method is more ef-
fective in cutting costs. When making improvements,
the cost calculated using the traditional method re-
mains almost the same, while the new method re-
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veals a considerable decrease in costs. Without per-
formance analysis, it is difficult to visualize the results
of process improvement.

The problem is that production costs decrease, pro-
duction overhead increases, and traditional costing
systems tend to distort product costs, leading to
poor strategic decision-making. The company applies
activity-based costing with a simpler method than us-
ing an EAD matrix with AHP to evaluate ratios and
estimation methods in the research of Rostocki et al. 2.
They identified activities and cost groups; allocated
costs to activities; determined products that can be
produced; determined the relationship between prod-
ucts and activities; calculated the price percentage for
each product’s activities. Finally, the results of the two
methods are compared. The shortened ABC method
helps the company calculate costs more accurately
and helps in order selection; it also reduces the risk
of switching to a different costing system. As a pre-
requisite for expanding the cost analysis process and
identifying improvement opportunities.

In the research of Godil et al. *primarily AVL Textile
Company was not following any appropriate costing
system and products were not accordingly charged
with overheads, due to which cost of products were
distorted. In this research the authors have tried to
find out the difference in product cost resulting from
the change of method i.e. from conventional to ABC.
They apply the ABC method with six steps. Step 1:
Identifying products of evaluation: The author has se-
lected 5 products for initial analysis. Step 2: Evalu-
ating the key activities of the Company: Product A,
B, C, D and E. Company’s activities are divided into
direct (material i.e. cost of polyester, wool, chemi-
cal and dyes used) and indirect (electricity, depreci-
ation, gas and stores & spares). Product cost includes
80% of direct cost. Step 3: Evaluation of major over-
heads within the company. Step 4: Evaluating cost
carriers: Choose cost driver for each indirect activ-
ity (Example: The cost driver of repairs is percent-
age of man power). Step 5: Evaluating the calculation
of cost/meter: Cost/meter of each manufacturing de-
partment was computed and was allocated to prod-
ucts accordingly. Step 6: Accounting for the costs of
product. Costing system of AVL Textile was evaluated
which shows significant difference in product cost un-
der ABC and Traditional costing system. The cost un-
der Traditional costing is lower than ABC, and the dif-
ference is quite significant.

Le [4] studies the application of ABC models world-
wide. From there, we have learned from the expe-
rience applied to Vietnamese enterprises to take ad-
vantage of the great benefits of the ABC method and
overcome the shortcomings of this method.

Traditional ABC model: Production overheads are al-
located to activities based on resource-allocation cri-
terias. The costs will then be allocated or traced back
from combinations of operating costs to products and
services in proportion to the demand for each prod-
uct. The ABC model using the EAD matrix is an ef-
fective and inexpensive ABC model that is suitable for
small and medium enterprises. In this model, activi-
ties are grouped to ensure that the number of activities
is not too high. Then, the activity-cost matrix (EAD
matrix) is used to allocate resource costs to the activi-
ties, and the activity-product matrix (ADP matrix) is
used to allocate the activity cost for the product. Time
driving ABC (TDABC) model: This model uses a sin-
gle cost driver as a time to allocate resources®. The
author has summarized the conditions to implement
the above models, shown in Table 1.

METHOD AND APPROACH
ABC Model

According to Cokin’s research® on enterprise costs, in
just a few decades the overhead cost component has
increased significantly. This is not related to the vol-
ume of products but is the result of product diversifi-
cation, the increasing demand for quality.

To overcome those limitations, economists research
and apply a new product costing method, which is es-
sentially a new method of allocating production over-
heads - a costing method based on activity - Activity-
Based Costing (ABC). In terms of indirect cost allo-
cation techniques, traditional methods often choose
only one criterion to allocate production overheads
(indirect costs). But in reality, the overhead cost in-
cludes many different contents, each of which has dif-
ferent characteristics. Therefore, the calculation of
product cost often reflects inaccurately, affecting the
decision of corporate governance, which can set the
selling price high or low compared to the reality cost
of manufactured products.

Basically, ABC method is understood as a system of
measuring, gathering and allocating the costs of re-
sources into activities based on the level of resource
usage, then the costs of activities are allocated. The
ABC method is based on a simple logical: to produce
products and services, activities must be carried out
and costs will be incurred when executing activities.
Consequently, costs must be assigned to activities and
then to cost objects (products and services) based on
the cost driver. The cost of the product is determined
based on the resources that the business has utilized
to manufacture that product. The five steps for imple-
menting the ABC method® are shown in Fig. 1.
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Table 1: Conditions to apply the ABC model

Traditional ABC model

ABC model using EAD matrix

Time-Driven ABC (TDABC)

Overhead costs account for a large
proportion of total costs.

Large scale, professional production
process, clear management system,
expert team, highly qualified
management accountant.

Wide variety of products and job
routing.

Cost management and performance
management are the top concerns.

There is vertical alignment between
departments to provide information.

Multinational corporations, foreign
enterprises with abundant resources
and high qualifications.

Overhead costs account for a large
proportion of total costs.

The traditional costing system did not
meet the demand, but the company
could not afford the traditional ABC
implementation.

The product portfolio is moderate, not
too diverse.

Managers have enough qualifications
and experience to make accurate
estimates.

Small and medium companies are
gradually converting from traditional
methods to ABC.

Overhead costs account for a
large proportion of total costs.

Producing goods and services
according to customer
requirements.

The production process is
continuous, difficult to divide or
allocate costs to activities.

Companies have the ability to
build ERP systems.

Companies with a wide range of
products, beyond the calculation
capacity of the traditional ABC

method.

| Identify and choose activities
7
| Allocate the cost, i.e the resources, to the activities
N7
| Choose cost drivers
N7
| Determine cost driver volumes
N

| Estimate product cost

Figure 1: Five steps for ABC's implementation.

Case study

Company X is a textile company. The company’s cur-
rent production cost structure is determined by the
sum of direct materials cost, direct labor cost, and
manufacturing overhead. The proportions of each
type of expenditure are as follows:

The cost of materials is 73%, overhead costs 23%, and
labor costs 4%. Currently, the Sales department cal-
culates the product cost by taking the cost of materials
(updated by shipment), the cost of knitting per kilo-
gram (which is a fixed index), and the cost of dyeing
per kilogram (which is the fixed index). The costs re-
lated to production are changing owing to improve-
ments, changes in machinery and equipment, and the
way workers operate, and the fixed cost index is incor-

rectly assessed.

Expected goals from the new cost model: increase
accuracy when determining order costs, update cost
model promptly and accurately, visualize cost struc-
ture to support optimization.

Apply the ABC method to the knitting department in
five steps. The method was simplified to suit the state
of the company.

1. Identify and choose activities

This step focuses on understanding the production
process, which can be obtained from direct observa-
tion and process diagram analysis, in order to under-
stand the elements of each activity. According to this
method, each activity or group of activities usually in-
cludes costs that have the same source of costs.

The knitting process consists of six group of activi-
ties: prepare for order, changeover, testing, bulk pro-
duction, QC, and packaging. From there, we analyze
small activities in each group to understand the re-
sources was used and determine the frequency, stan-
dard time of all activities. For activities with a fixed
frequency of repetition, the study uses the Time study
technique. For activities with repetitive frequency
and not fixed time like Changeover (depending on the
compatibility of old and new orders, techniques, ma-
chine types, ...), the research using the average value
of changeover activity times. Table 2 analyzes the op-
eration of Changeover.

2. Allocate the costs, i.e. the resources, to the activities
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Table 2: Analysis of the activities of Changeover

No. Group Activity  Activity Explanation = Indirect Direct  Average Unit Frequency
of activ- activ-  Activ-  time
ities ity ity
1 Change  L0ad Install the thread on X 38 Min/time 1 machine
over yarn the truss and connect adjustment / 2 tons,
the thread maximum 7
2 Remove Remove the CAM X 22 Min/time
the from the loom
CAM
3 Cleaning Wipe the dirt and ex- X 3 Min/time
CAM cess oil on the CAM
4 Insert Insert the needle into 55 Min/time
needle  the plate
5 Change Change CAM ac- X 46 Min
CAM cording to order /time
specifications
6 Needle  Check the status, X 13 Min/time
adjust-  spot the problem,
ment and fix it again
7 Mount  Reinsert the CAM X 60 Min/time
the into the machine
CAM
8 Adjust  Adjust the param- X 474 Min/time
pa- eters to match the
rame- order requirements
ters such as  length,
weight code, and
stripe problem, ...
9 Non- Adjust the yarn ten- X 25 Min/time
fibre sion so that the fabric
cor- surface is even and
rection  beautiful.

Each activity uses a certain number of resources such
as human resources, tools, spare parts or vehicles (Ta-
ble 3).

3.Choose cost drivers

In this case study, costs are broken down by structure:
direct costs include direct labor (Hours), direct ma-
chine hours (Machine hours), materials (Kg) and in-
direct costs including human resources. indirect la-
bor, spare parts, depreciation of machinery and plant,
maintenance, and safety costs. EAD matrix is gener-
ated, if step i (row) incurs cost j (column), an X will
be entered in cells i,j (Table 4). Table 5 is the detailed
data for the steps from Table 4.

3. The cost driver volumes

According to Wheldon’s costing theory, direct costs
include costs related to direct labor, direct machine

hours costs, and others direct costs. Indirect costs in-
clude factory costs, depreciation, indirect labor costs,
spare part costs and some other indirect costs. All of
costs (within 1 year) are based on report from finance
department. After having cost data for all categories,
this study calculates the unit cost based on that. All
”X” symbols on Table 4 was replaced by the value (Ta-
ble 5).

Example for indirect labor: For direct activities (ac-
tivities can determined time and frequence). Indirect
labor cost per time (in each cell) = Time of activities x
Unit labor cost x number of manpower required (Ta-
ble 6). For spare parts, it will take a lot of resources
to determine the cost for each operation, which is not

feasible in the actual situation. So it will be allocated
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Table 3: Identifying the resources of Changeover costs

No. Step Activity

1 Changeover Load yarn

2 Remove the CAM

3 Cleaning CAM

4 Insert needle

5 Change CAM

6 Needle adjustment

7 Mount the CAM

8 Adjust parameters

9 Non-fibre correction

Resources of costs

Human Spare parts

Workers standing machine

Maintenance Mechanic Mechanical tool kit,

screw gun

Wipes, detergents

New  replacement

needle

Mechanical tool Kit,
screw gun

Yarn loop gauge,

supporting tools

Table 4: Expense-Activity-Dependence (EAD) MATRIX

No. Step Direct Direct Mate-  Indirect Spare Depreci-  Maintenance
workers machine hours  rials labor parts ation and safety
1 Prepare X X X
materials
2 Changeover X X X
3 Testing X X X X X X
4 Bulk X X X X X X
production
5 QC X X
6 Packing X X X

to orders based on the Machine hour cost driver.

Crspp
tropr

Cspp = X IATT

Cspp is the Spare parts cost for activity (VND)

Crspp is the Total spare part cost in the year (VND)
tropr is the Total Operation time in the year (Hours)
tarr is the Activity time (Hours)

The principle of the ABC method is to allocate costs
based on the level of activity of the business. Textile
mill performance is assessed based on overall equip-
ment performance (OEE), the Total Operation time
in the year based on that.

5. Estimate the product cost

Product cost is determined based on the difference in
the resource or process usage of each product. Start
with an analysis to determine the operational usage of
that product. APD matrix is generated, if product i

(row) incurs step j (column), an X will be entered in
cells i, j (Table 7).

The distinguishing characteristic is that each fabric
code has a different production time (which influ-
ences the operating costs in bulk production), and sta-
tistically there are 3 kinds of fabric that are produced
as nomal poly, fabric containing OP yarn, fabric from
durty yarn, can affect the worker’s uptime (Table 8 and
9).

Finally, an Excel-based spreadsheet has been set up
(Fig. 2). In order to create a cost model, the data
source of the input variables needs to be determined
(Table 10). Because of the large amount of data, the
data will be updated quarterly or when there is a ma-

jor cost adjustment ( >5% cost).
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Table 5: EAD MATRIX for Changeover

No.  Step Activity Direct costs per times Indirect costs per times
Direct work- Direct ma-  Materials Indirect labor Spare parts
ers (Hours) chine hours (Kg)

(Hours)

1 Changeover [ ,0ad yarn X

2 Remove the CAM X

3 Cleaning CAM X

4 Insert needle X

5 Change CAM X

6 Needle  adjust- X

ment

7 Mount the CAM

8 Adjust parame- X

ters

9 Adjust spare part X

INPUT Cost rate by type of expense
Order code P221222002 Date 09/09/2022 P — -
Customer BINHMINH Fabric type Nomal poly 150,000.000 — 8%
Weight (Kg) 10.000 | Fabric code CMIBIT2IC 300,000,000 .
Ingredients 2 ‘;: :’:;m ]
DTY7572 | 100% [ 150000000 el
100:000.000 2%
1%
OUTPUT e
Cost name Cost (VND) Percent
[ Direct labour cost 25.310.428 4.13%
Directs cost Machine hours cost 38.542.999 6.20%
C Packaging materials 2.500.000 041%
Materials 419.702.500 68.44%
Indirect labour cost 54.094.943 B82% Cost rate by process
indirect items 38.23 624% I proces Lo
Indirects cost | Depreciation of mac 26.037.577 4.25% ) )
Factory depreciation| 1,35% e e e
hit ¢ and sal 0,09% £0.000.000 o
Sum af cost for order 613.250.234 100.00%% 70.000.000 Tt
Prepare for order 836.538 0.14% 60,000,000 o
Changeover 9,575,678 1.56% £ o000 st %
Activities cost  |[Bulk prodilc_non 92.626.853 15.10% - 40,000,000 we o
|QC & pnckmg_ 7.452.644 1.22% 30,000,000 0%
Support operation ¢a 80.556.022 13.14% 0000 -
Snin 191.0- 3 2 o -
Matetials cost 419.7 1o pamen o
M - -
Taterial Packaging materials 2.500.000 0.41% s tion o & pack bl
Sum of cost for order 613.250.234 | 100,00% koot T nagenver T e o cntee

Figure 2: Interface andcalculation results using ABC method

RESULTS

This study has presented a method to calculate the
cost more precisely for all textile items currently man-
ufactured at the knitting workshop.

Three orders (P22122234, P221222206, P221222202)
were evaluated using both traditional costing meth-
ods and the proposed Activity-Based Costing (ABC)
methodology (Fig. 2). Along with that, the re-
search also conducted manual calculations cost by
closely monitoring the process of these three orders.
The obtained results are that the traditional pricing

method underestimates the cost of production more
than ABC method. The ABC method differs from the
actual cost by less than 7%.

This underestimation of the traditional method was
particularly evident in indirect costs and its inability
to account for fixed costs independent of order vol-
ume. The study also noted a limited connection be-
tween the Knitting and Sales departments regarding
cost information. The analysis provided ratios of ex-
penses by type and activity. The new model achieved
93% accuracy and allows for monthly cost updates or
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Table 6: Cost-activity relation matrix for Changeover

No  Step Activit Direct costs per times Indirect costs per times
Direct  Direct Mat Indirect Spare parts Depreciation Maintenance
work-  machine  (Kg labor and safety
ers hours

(Hours) (Hours)

1 Changeovi [gad 127.89
yarn

2 Remov 42.31 39
the
CAM

3 Cleani: 5.77 7
CAM

4 Insert 105.77
nee-

dle

5 Chang 88.46
CAM

6 Needle 25.00
ad-
just-
ment

7 Mount 115.39 107
the
CAM

8 Adjust 911.54 847
pa-
ram-

eters

9 Adjust 24.04
spare
part

Table 7: Activity-Product-Dependence (APD) MATRIX

No.  Greige type Prepare materials ~ Changeover  Testing  Bulk production QC  Packing

1 CMTP591BA X X X X X X
2 CMTL235IB X X X X X X
3 CMIHI45AA X X X X X X
4 CMDB254IA X X X X X X

X X X X X X
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Table 9: Distinctive characteristics of fabrics

No. Fabric Characteristic
type

1 Fabric Clean the machine and the surrounding area
from after each fabric unload.
durty
yarn

2 Fabric Care should be taken every time the unload
have OP fabric takes a lot of time.
yarn Time consuming to load OP yarn

Resource usage

Plus 10.65 minutes of cleaning/ unload time.

- Plus: 26.17 minutes to load OP yarn
- Unload: 22.69 minutes / time (multiply 2.06
times compared to normal).

Table 10: Input variables and data sources

No. Input variables Data sources

1 Material cost Purchasing Department
2 Direct labor costs Knitting Department

3 Direct machine hour cost (Electricity, oil) Finance Department

4 Indirect labor costs Finance Department

5 Depreciation cost of machinery Finance Department

6 Factory depreciation expense Finance Department

8 Spare parts & Indirect material costs Purchasing Department
9 Maintenance and safety costs Finance Department

10 Total Operation time IE Department

11 Running time IE Department

12 Standard time IE Department

13 Output IE Department

Table 8: Fabric type and speed

Greige code  Speed Fabric type
(Min/Kg)
CMTP591BA  10.5 Nomal poly

CMTL235IB  19.7 Fabric from durty

yarn

CMIH145AA 283 Fabric from durty
yarn

CMDB254IA 154 Nomal poly

CMTB251IB 9.5 Fabric have OP yarn

CMTM205IA 16.4 Nomal poly

when changes exceed 5%, although data input is cur-
rently manual.

DISCUSSION

The findings highlight the inadequacy of the tradi-
tional costing method, particularly in handling indi-

rect and fixed costs, leading to significant underesti-
mation compared to the more accurate ABC method.
The ABC method’s strength lies in its direct alloca-
tion of indirect costs to order operations. The less
than 7% difference between the ABC method and ac-
tual costs confirms its improved accuracy. The iden-
tified communication gap between departments re-
garding cost updates points to a need for better infor-
mation flow. Expense ratios provide crucial informa-
tion for effective cost management. While the new
model shows high accuracy and update responsive-
ness, the manual data entry is a limitation. The cur-
rent Excel-based data presentation, though complete,
could benefit from further automation for enhanced

visualization.

CONCLUSIONS

The Activity-Based Costing (ABC) method offers a
more accurate cost calculation for the textile knitting
workshop compared to the traditional method by bet-
ter allocating costs based on actual operations. The
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cost matrices from the ABC method aid in identifying
areas for improvement and support decision-making.
While its complexity requires careful implementa-
tion, the level of detail can be adjusted. Maintaining
the model’s accuracy depends on ensuring data qual-
ity, appropriate model structure, and parameter opti-
mization.

ABBREVIATION

Activity-Based Costing (ABC)
Expense-Activity-Dependence (EAD)
Activity-Product-Dependence (APD)
Time-Driven Activity-Based Costing (TDABC)
Overall equipment performance (OEE)
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phong ké toan, nghia la tinh gié dya trén céac chi phi phat sinh. Phuong phép nay chi phi hop dé
ki€m soét chi phi va khong hé tro 1ap ké hoach hodc udc tinh gié tri don hang trude khi ky hop
déng. Théng thudng, cac doanh nghiép dua ra gia dat hang dua trén kinh nghiém va cé thém chi
phi chodu phong. Viéc tinh gid bantheo phuong phap nay c6 thé gay thiét hai cho doanh nghiép
Vi thuc té c6 thé chi phi sé nhiéu hon hodc khéng cé lgi thé canh tranh néu st dung chi phi du
phong cao lam gid dua ra cao. Ba c6 cac nghién cliu dé xudt mot sé phuong phap dinh gia chinh
xac va nhanh chéng. Chi phfdya trén hoat dong (ABC) la mét trong nhiing phuong phap dinh gia
hiéu qua nhat cho dén nay. Bai bao dé xuat ap dung phuong phap nay tai mot cong ty dét may
san xuat theo don dat hang. Viéc xay dung mé hinh Xac dinh chi phi dua trén hoat déng gitip cong
ty nhin nhan ro rang cac khodan chi phi phat sinh ma phuong phap dinh gia truyén théng khéng
lam dugc, tir dé tinh todn chi phi mot cach chinh xéc va cu thé hon, gilp cong ty cé cai nhin o
hon vé nguén géc clia chi phiva hé trg cho viéc ra quyét dinh. Bai viét thu thap thong tin vé hoat
dong san xudt, nguodn luc, chi phi phét sinh va phan bé chi phi cho cac hoat dong cu thé. Can cu
vao tinh hinh sdn xudt thuc té ctia cong ty, mo6 hinh co thé tinh gia thanh sdn pham. Mot cong cu
cling dugc dé xudt la tao bang dr liéu bang Excel dé cap nhat théng tin va tinh toan cho cac don
hang khéc nhau.
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