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Abstract: This paper aims to measure the overhead costs and economic effects 
of applying ISO 9001 clauses in manufacturing companies. The activity-based 
management (ABM) approach is used to allocate cost objects and to trace the 
source of costs for high-cost activities when implementing the ISO 9001 clause. 
Inbound logistics processes, which consist of purchasing raw materials and 
warehouse processes, were used as the research objects for implementing the 
ISO 9001 clause. From the results of the numerical calculations based on the 
conceptual models and mathematical equations developed, the company 
obtained cost savings first from a reduction in high-cost activities and second, 
from the performance targets achieved. However, companies need to consider 
the number of performance indicators in the business processes precisely. This 
is because it affects the cost savings obtained and the return period of 
investment in the ISO 9001 implementation programs. 
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1 Introduction 

ISO 9001 is an international standard for quality management systems. It is a tool used by 
management companies used to ensure the organisation’s process quality and 
improvement in performance (Aba et al., 2016; Khalili et al., 2018). Surveys have been 
conducted to identify the advantages of standardisation and certification in a company. 
The surveys show that the respondents have a positive attitude towards standardisation 
and certification because they 

a increase the quality of the processes therein and reduce re-working and scrap 

b result in on-time delivery 

c improve company image 

d increase sales (Tzelepis et al., 2006; Psomas and Pantouvakis, 2015). 

Other benefits of standardisation are increasing the level of safety, the product efficiency, 
the financial performance and the quality of raw material from the suppliers (Starke et al., 
2012; Rosiawan et al., 2018). However, organisations need to analyse and evaluate the 
benefits of implementing and certifying ISO 9001 to improve organisational performance 
and to ensure that it is greater than the costs spent (Antunes et al., 2018). 

In the ISO (2013), they developed a methodology to analyse the economic benefits of 
keeping to a certain standard. Using this methodology, companies can measure the 
economic benefits gained from implementing standardisation based on a number of 
performance targets achieved. Unfortunately, the methodology was not able to identify 
and analyse the relationship between the costs of the quality improvement program and 
its economic benefits. As a result, organisations cannot measure and compare the costs 
spent with the economic benefits accurately. 

As an instrument for quality improvement, cost of quality (CoQ) refers to an amount 
of money spent on developing and maintaining the quality of a product, service or 
process (Schiffauerova and Thomson, 2006). According to Malik et al. (2016), the total 
CoQ spent on quality activities is quite large, around 11% of the percentage of sales or 
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15% of the cost of raw materials. This high CoQ shows the importance of organisations 
when it comes to reducing the cost as part of a reduction program related to the CoQ 
(Sturm et al., 2019). Furthermore, to obtain significant benefits, the organisation should 
identify and establish operational performance indicators that provide greater economic 
benefits compared to the quality costs incurred (Plewa et al., 2016). 

ISO 9001 implementation enables companies to carry out a quality management 
system effectively in order to achieve their performance targets. The company should 
establish the operational performance in each of the business processes including inbound 
logistics, production, outbound logistics, marketing and after-sales (ISO, 2013). Each 
business process should fulfil the ISO 9001 clauses. Since ISO 9001 is oriented to 
processes and performance, the activity-based management (ABM) approach, which is an 
extension of the activity-based costing (ABC) approach in the area of total quality 
management (TQM), is a suitable approach for measuring how effective and efficient the 
implementation of ISO 9001 is in a company. 

By the ABM approach, companies can allocate and track the overhead costs to carry 
out business activities in order to comply with the ISO 9001 clause and to measure how 
much money they have saved by achieving the performance targets. Thus, to get the 
maximum cost savings, it is important for the organisation’s leader to design and set the 
performance indicators and targets in a business process that provides significant 
economic benefits. When the CoQ improvement is higher than the economic benefits 
derived from the targets achieved, then the organisation’s leader should search for new 
performance indicators and/or increase the level of the performance targets. 

This paper aims to measure the allocation of overhead costs, to track and analyse 
high-cost activities as opportunities for cost reduction and to measure cost savings related 
to the performance targets achieved in each period. Furthermore, from calculating the 
accumulation of overhead costs and accumulated cost savings, the company can estimate 
the investment return period from the quality improvement program. 

This paper is organised as follows. In Section 2, we have provided a background of 
the study that discusses the previous studies investigating PAF quality cost and process 
costs in different companies, the ABM approach to measure the overhead costs and 
improving the quality of business processes in various companies. Section 3 is the 
research methodology that explains the steps in measuring the quality costs, cost savings 
and payback periods. Section 4 illustration of the numerical examples of inbound 
logistics at the shoe companies that consist of purchasing and raw material storage 
warehouses. Section 5 is the findings and discussion of this study. Section 6 is the 
conclusion which consists of the conclusion, practical implications and recommendations 
for future study. 

2 Literature review 

The objective of a quality cost system is to measure the effectiveness of an investment in 
the quality improvement program and to ensure that the investment is cost-effective. One 
of the quality improvement programs is the implementation of ISO 9001. ISO 9001 is a 
quality management system standard used to fulfil needs and expectations, as well as to 
increase the customer or other stakeholder’s satisfaction. Unfortunately, the cost of 
implementing and certifying ISO 9001 is often expensive (Antunes et al., 2018). The 
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organisation’s leader often asks questions about the investment of the quality 
improvement program, such as the questions about how much investment is needed for a 
quality improvement program and what impact it had on the economic benefits obtained 
worth the cost of the quality spent. 

Depending on the type of industry, investment in a quality improvement program is 
estimated at around 5–25% of the turnover (Crombie, 1993). Many quality costs are 
allocated for the provision of resources for the prevention and appraisal of activities 
needed to reduce the cost of failures (Alglawe et al., 2019; Sturm et al., 2019). As a 
result, companies that adopt a quality cost system have fewer internal and external failure 
costs compared to other companies (Kerfai et al., 2016; Farooq et al., 2017). Through 
increasing a higher quality level, the failure costs will significantly reduce compared to 
the spent costs for the prevention and appraisal activities (Sawan et al., 2018). Thus, it 
can be said that the implementation of quality system costs have a positive impact on the 
company performance, particularly on the reduction of the defect rate (Plewa et al., 2016; 
Regina et al., 2018). Furthermore, researchers have conducted studies on quality costs 
extensively and found that, in general, quality costs can be categorised as  
preventive-appraisal-failure (PAF) costs, process costs and ABC (Tsai, 1998; Barouch 
and Bey, 2018). 

2.1 PAF cost 

The PAF cost model explains that the optimum quality and minimum costs are achieved 
by investing in preventive/appraisal costs to reduce the failure cost. Researchers used this 
model to analyse PAF cost behaviour, such as: 

a the reciprocal relationship between preventive-appraisal costs and failure costs 
(Chopra and Garg, 2011) 

b the behaviour of PAF and opportunity costs (Omar and Murgan, 2014). 

In the other studies discussing PAF cost in companies applying ISO 9001, Halis and 
Oztas (2002) analysed quality cost for the implementation of ISO 9001 and Fons (2011) 
discussed the impact of ISO 9001 on the profit of the company. 

Despite its popularity, several researchers argued that PAF quality costs have several 
limitations, and thus it might not provide valid information on quality costs. The reasons 
are that 

a PAF cost does not involve intangible costs, such as costs for setting up quality 
management system documents and controls 

b PAF cannot identify which classification an activity belongs to (for example, product 
design and development which involves both preventive and appraisal activities) 
(Tsai, 1998; Schiffauerova and Thomson, 2006). 

2.2 Process cost 

Process costs discuss the costs spent on quality improvement during the input, output and 
control system processes, as well as resource utilisation. The process cost model 
overcomes several drawbacks in the PAF cost, particularly classifying which category 
quality cost of an activity belongs to prevention or appraisal. Furthermore, the process 
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cost categories (the cost of conformance and the cost of non-conformance) focused on the 
costs spent on conducting activities correctly for the first time and to avoid product 
defects (British Standard, 1992). Therefore, the process cost model might be more 
suitable to measure quality improvement costs. Fons (2013) developed a conceptual 
framework to measure the process cost in companies that apply ISO 9001. 

Nevertheless, this model is too complex for the formulation of the inputs, resources, 
control system and outputs that are not integrated into the other business functions in a 
company. It cannot identify all of the activities in a process either. Goulden and Rawlins 
(1997) suggested that the process cost model should be followed by a flowchart of 
activities and processes integrated into other activities and cost forms. 

2.3 Activity-based management 

Tsai (1998) stated that there are limitations regarding collecting data about PAF and 
process costs, such as 

a the overhead costs spent on quality improvement are unrecognisable 

b the source of the quality cost being untraceable (product or department cost). 

These limitations result in an inaccurate estimation of quality costs, and thus the 
information cannot be used to improve quality. 

ABC is an approach that can overcome PAF and process cost limitations, particularly 
by measuring allocations and tracing overhead costs to its source. Overhead cost 
allocation can be classified into volume (such as working hours) or non-volume (such as 
batch, setup hour, number of department, or facility). 

According to Kaplan and Anderson (2007), the ABC approach is based on 
information on the quality costs during the business activities, thus allowing companies 
to make a decision about quality improvement (zero defect and zero cost) effectively 
(Letza and Gadd, 1994). Zero defects or zero cost are obtained through the identification 
of non-cost effective activities taking place in business activities and the achievement of 
company targets. The expansion of the ABC approach in the TQM study area is called 
ABM and it is not only used to measure the overhead cost but also the performance 
target. The ABM approach is a system for monitoring and managing a business from a 
process perspective approach continually. 

The analysis of the quality costs using the ABC approach in the business sector has 
not been a popular research topic. Tsai (1998) used ABC as a framework for integrated 
quality cost in a production department. The study discussed overhead cost allocation and 
tracing in order to eliminate non-added value activities within the production process. 
Wood (2013) used the ABC approach to calculate the cost for the suppliers of the raw 
material. Through this approach, the company got a return on their investment due to the 
decreasing defect cost and by increasing the quality of the raw materials. According to 
Sawan et al. (2018), if the quality of the raw material for the suppliers can be maintained 
effectively, then the company does not need to inspect the supplier’s workplace. Thus, 
the cost of assessing the suppliers – which is mostly carried out through performance 
evaluations, audits and an analysis of the defective raw materials – can be significantly 
reduced (Zubar et al., 2019). Thus, the companies can also develop better supplier 
selection and evaluation based on quantitative and qualitative criteria (Alizadeh et al., 
2016; Chatzipetrou and Moschidis, 2018). 
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Success in identifying and taking corrective action (CA) for non-value added (NVA) 
activities means that the companies will have the ability to better understand the cycle of 
a product from their suppliers and within the organisation (Mazzaw and Alawamleh, 
2019). In order to understand the effectiveness of the ABC approach, Hofmann and 
Bosshard (2017) provided three recommendations, namely: 

a the importance of having a strong database 

b sharing information on inter-organisation costs 

c sharing the costs and benefits among the members of the supply chain. 

By having a strong database, companies can trace the quality costs of the changes and 
then follow the cost effectiveness in real-time (Khataie and Bulgak, 2013). For example, 
how the ABC approach and strong database is used as a framework for cost savings 
through the three ‘cost drivers’ is related to the efficiency of the process design, the 
demand for processes and the cost of resource utilisation (Greasley and Smith, 2017). 

2.4 Quality management system and organisational performance 

According to Singh and Singh (2018), a quality management system with a continuous 
improvement cycle is a management approach needed in order to continually improve 
business process performance. Related to achieving organisational performance, Khalili 
et al. (2018) stated that the quality management system is not affected by sustainable 
organisational performance. Antunes et al. (2018) stated that the application and 
certification of quality management systems improves operational performance but that it 
does not impact financial performance. The improvement of operational performance, 
such as enhanced product quality, provides a competitive advantage and increases 
customer satisfaction, as well as improving the mutually beneficial relationships with 
suppliers (Modgil and Sharma, 2017; Gupta et al., 2018). 

Moreover, it is difficult for the companies to measure the results of the 
implementation of the quality management system program. They felt that there was an 
internal improvement in the company but they did not know what the quantitative results 
were due to not knowing the methodology used to measure the economic benefits. 
Therefore, this study aims to assist companies in not only measuring the quality costs but 
also measuring the economic benefits of implementing a quality management system. In 
this research, all of the achievements related to operational performance were converted 
into units of money, such as cost savings. 

3 Research method 

The object of this study was a business process within a manufacturing company that had 
implemented ISO 9001. Furthermore, the inbound logistics process was selected as the 
research object due to the company needing to control the failure cost of the supplier’s 
raw material and the raw material warehouse. When the suppliers send subpar raw 
material, the companies reject and return it to the supplier. When the company decides to 
accept it, the quality of the raw materials is influenced by the method of storing the raw 
materials in the warehouse. This may cause product defects and increase the cost of 
internal or external failures. 
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The inbound logistic process consisted of two processes, namely the purchasing 
process and the raw material in the warehouse and related processes. In general, the 
purchasing process consists of 

a the selection, evaluation and re-evaluation of supplier performance 

b raw material purchasing 

c the receiving and inspection of the purchased raw material 

d the calibration of instruments for the raw material inspection 

e sorting out the good/bad raw materials. 

The process of the raw material in the warehouses consists of: 

a storing/taking out the raw materials 

b maintaining the warehouse infrastructure 

c inspecting the quantity of the raw materials periodically 

d raw materials handling. 

Figure 1 Relationship among the steps of the research, the steps of the ABM approach, the ISO 
9001:2015 clause within inbound logistics process and the PDCA cycle 

 

 

The relevant clause of ISO 9001:2015 within the inbound logistic process includes: 

a planning, which includes designing actions to address the risks and opportunities 
related to achieving the performance targets (clause 6.1), determining the 
performance target (clause 6.2) and providing an infrastructure (clause 7.1.3) 
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b the purchasing process and the storing and taking of raw materials in the warehouse 
(clause 8.1) 

c controlling the raw materials during the receiving and inspection process (clause 
8.4), as well as the storing/taking out of raw materials from the warehouse (8.1) 

d conducting continuous improvement (clause 9.1, 9.3, and 10.2) (Abuhav, 2017). 

The ABM approach consists of the cost assignment view and process view, the analysis 
of Pareto’s diagram, detecting the root cause of the problem, the solution proposed and 
the implementation of CA. Moreover, in order to measure the overhead cost and 
economic impact of the implementation of ISO 9001 within the inbound logistics 
process, a research step was developed that linked the ISO 900:2015 clauses and the 
ABM approach. Deming’s cycle was used to classify each step of the ABM approach, 
including the research steps and the ISO 9001 clause in the Plan & Do, Check and Act 
(PDCA) cycle (see Figure 1). 

4 The case study for numerical examples 

The case study was conducted in a shoe factory in Sidoarjo City, Indonesia. This 
company has had an ISO 9001:2015 certificate since October 2016. To produce 120 pairs 
of shoes per day, the company needs 24 sheets of processed cow leather per day. The 
company purchases 700 sheets per month at a price of 300 thousand rupiah per sheet. As 
additional information, the working hours of the employees are 25 days per month and 8 
hours per day. One employee member is responsible for the purchasing process and that 
of the raw material warehouse and they are paid 20 thousand rupiah per hour. In addition, 
the company determined that the performance target for the purchasing process is a 
maximum of 5% for defected raw materials from the suppliers. For the raw material in 
the warehouse, the maximum is 5% for defective material. 

4.1 Data collection 

According to Emblemsvag and Bras (2001), the ABM approach consists of two 
dimensions: 

a cost assignment view 

b process view (Figure 2). 

Cost assignment view assumes that the object cost generates activities and that activities 
require resources. The allocation of the overhead cost from the resources to the cost 
objects involves two stages. 

• Stage 1: Select a resource driver to establish the types of resources used to carry out 
an activity. ‘Resources’ refers to human, machine and facility, while ‘resource 
drivers’ refers to man hours and machine hours. In this study case, the activities 
within the inbound logistics can be categorised into units (e.g., 100% inspection), 
batches (e.g., in-coming inspection of the supplier’s raw materials) and facilities 
(e.g., maintenance of the raw material warehouse). 
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• Stage 2: Some amount of activity cost is allocated for the object cost using the 
activity drivers. For example, when the object cost is the cost needed to fulfil the ISO 
900:2015 clause within the inbound logistics process, then the total object cost is the 
total overhead cost needed to carry out all of the activities within the inbound logistic 
process. 

The total overhead cost to carry out all of the activities within the inbound logistic 
process can be traced using various activity drivers such as machine hours or man hours. 
In this study case, the machine hours were used as a cost driver for the activity of the 
calibration or as the internal verification of the measurement instrument. The man-hours 
were used as a cost driver for the others activities. In Table 1, based on the cost 
assignment view, we show the use of human resource dominates rather than the machine 
resources. 

Figure 2 Two dimensions of the ABM approach 
 

 

Furthermore, the process view in the ABM approach consists of cost drivers, activities 
and performance measures. The process view provides information about why those 
activities are categorised as a cost driver and how successful the activities are when 
measured with the achievement of the performance target. 

‘Cost drivers’ refer to the factors that determine the workload of an activity and this 
workload can change the activity cost. For example, the quality of the raw material 
determines the raw material inspection methods. When the quality of the raw material is 
poor, then the company will conduct the 100% inspection method and this is expensive. 
Therefore, the 100% inspection method is a high-cost driver. 

High-cost driver activity is a signal for companies to identify the roots of problems 
that arise and for them to take CA to eliminate or reduce the high-cost activity. When 
companies can get rid of such activities successfully, they can save money in the 
subsequent period. Moreover, the company can also acquire cost savings from the 
achievement of the performance targets. Table 2 explains the process view within the 
inbound logistics processes, which involves the cost drivers, value-added (VA) or NVA 
activities and performance measures. 
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Table 1 Cost assignment view within the inbound logistics process at the shoe company 

Cost objects Name of activities Activity 
drivers Resources Resource 

drivers 
Activities related 
to the 
implementation 
of the ISO 
9001:2015 
clause within 
inbound 
logistics 

A = Control of document Man hour/ 
batch 

Employee Man hour 

B = Evaluation, selection, and 
 re-evaluation of suppliers 

Man hour/ 
batch 

Employee Man hour 

C = The purchasing process of raw 
materials 

Man 
hour/batch 

Employee Man hour 

D = Calibration or internal 
verification of measuring 
instrument 

Machine 
hour/unit 

Machine Machine 
hour 

E = Receiving and in-coming 
inspection of raw materials 

Man 
hour/batch 

Employee Man hour 

F = Sorting of bad/good raw 
materials 

Man 
hour/unit 

Employee Man hour 

G = Process of material handling Man 
hour/batch 

Employee Man hour 

H = Maintenance of the warehouse 
infrastructure 

Man hour/ 
facility 

Facility Man hour 

I = Inspection of raw material stock Man hour/ 
unit 

Employee Man hour 

J = Handling of damaged products Man 
hour/unit 

Employee Man hour 

Table 2 Process view within the inbound logistics process in the shoe companies 

Cost drivers Name of activities VA and NVA Performance measures 
Activities in the 
Purchasing process 

A VA Maximum percentage of defective 
raw materials from suppliers is 

5% 
B VA 
C VA 
D VA 
E NVA 
F NVA 

Activities in the 
Warehouse process 

G VA Maximum percentage of raw 
materials damaged in the 

warehouse is 5% 
H VA 
I NVA 
J NVA 

4.2 Analysis 

In order to analyse the non-effective activity costs (high-cost activity or NVA activity), 
the company can use the Pareto diagram to analyse and take priority regarding the CAs 
(Juran and Godfrey, 1998). When the company succeeds in taking CAs effectively, based 
on the Pareto’s principles, the company should succeed at reducing 80% of the non-
effective activity costs. For example, as shown in Table 2, the incoming raw material 
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inspection (activity of E) is a NVA activity. The activity driver uses man-hours to 
conduct the receiving and inspection activities. In this case, the company can use the 
method of 100% inspection, sample inspection or no-inspection. The inspection costs 
depend on the type of inspection method chosen. The company could reduce or eliminate 
the inspection cost significantly by selecting suppliers that provide good raw materials. 

4.3 CA and continuous improvement 

After taking CA effectively and when ensuring that the achievement of the performance 
targets is a success, in the next period, the company should re-plan their activities to 
reduce the high-cost activities and to increase the achievement of the performance 
targets. By implementing the PDCA cycle consistently, the company will acquire cost 
savings periodically. 

4.4 Reporting of the overhead costs and economic benefits 

Report writing consists of the overhead costs for the identification and analysis of the 
root causes of the problem and taking CAs related the high-cost activities and the 
achievement of the performance targets, cost savings for high-cost activities and the 
performance targets achieved, total overhead cost and total cost savings. Figure 3 
describes the conceptual model and mathematical equations (1)–(4) used to measure the 
overhead cost, cost savings and payback period. 

The company spent the overhead costs of OC(t) for the implementation of the ISO 
9001 clause within the inbound logistics process in period t (t = 1.2, ..., t). For the 
efficient use of resources, the company identified high-cost activities using the Pareto 
diagram. Furthermore, the company analyses the root causes of the high-cost activities 
for its CAs. The company also evaluates and increases the performance targets 
periodically. For these activities, the company spends preventive overhead costs (PC(t)). 
The total overhead cost in period t, TOC(t), is OC(t) added to PC(t). If the CA is 
effective, then the company obtains cost savings of CS(t) by reducing the high-cost 
activities and the cost savings of PS(t) of the performance targets are achieved. Thus, the 
total cost savings in period t, TS(t), are CS(t) added to PS(t). 

In the next period, the company spends the overhead cost of OC(t + 1), where  
OC(t + 1) is the total overhead cost in the last period t, TOC(t) subtracted by the total cost 
savings in the last period t, TS(t) or [TOC(t) – TS(t)]. From the development of the 
conceptual model, to measure the spent overhead costs, cost savings and payback 
periods, the following mathematical equations were used. 

TOC(t) OC(t) PC(t)= +  (1) 

TS(t) CS(t) PS(t)= +  (2) 

OC(t 1) TOC(t) TS(t)+ = −  (3) 

where is 

OC(t) overhead costs for the activities of the ISO 9001 implementation within the 
inbound logistics process in period t 
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PC(t) overhead costs for analysis, the identification of root causes and the preventive 
and CAs for high-cost activities in period t 

CS(t) cost savings resulting from reduction for high-cost activities in period t 

PS(t) cost savings related to achieving the performance target in period t 

TS(t) total cost savings in period t 

TOC(t) total overhead costs in period t. 

Figure 3 Conceptual model for measuring the overhead cost and economic benefits 

 

Furthermore, to calculate the payback periods for period t, PP(t), we used the 
mathematical equation as follows. 

k
tt 1

t k
tt 1

TOC
PP

TS
=

=

=  (4) 
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The payback period of the investment of the ISO 9001:2015 implementation program 
within inbound logistics can be obtained if the accumulated cost savings in period t, 
TS(t), have exceeded the accumulated overhead costs in period t, TOC(t) or 

k k

t 1 t 1
TS(t) TOC(t).

= =
>  

5 Result and discussion 

5.1 Allocation and tracking of the overhead costs 

Table 3 explains the cost assignment view in stages 1 and 2 related to the overhead costs 
spent on the purchasing process (#1) and the raw materials warehouse process (#2) in 
period 1. There are two types of resource allocation, namely man and machine. The 
resource drivers for each of them are man-hours and machine hours respectively. The 
overhead cost to fulfil the ISO 9001:2015 clause within the inbound logistic process (#1 
and #2) in period 1, OC(1) is 8.060 million rupiah. 
Table 3 The overhead cost to fulfill the ISO 9001:2015 clause within inbound logistics in 

period 1 (in thousand rupiah) 

Name of 
activities 

Number of man hours in each process Frequency of 
activity per 

period 

Cost of activities 

#1 #2 Man Machine 

A 30 40 1 1,400 0 
B 3 0 2 120 0 
C 12 0 12 2,880 0 
D 0 0 1 0 300 
E 2 0 12 480 0 
F 2 0 12 480 0 
G 0 4 12 960 0 
H 0 10 2 400 0 
I 0 16 2 640 0 
J 0 10 2 400 0 
Total cost    7,760 300 

Through the process view analysis in the ABM approach, the company identifies its non-
cost effective key activities. The Pareto diagram analysis (Figure 4) found that the five 
high-cost activities are: raw material purchasing (activity C), documented information 
control (activity A), material handling (activity G), raw material stock inspection (activity 
I) and the receiving and in-coming inspection of raw material (activity E). Furthermore, 
the company took CA in order to reduce the high-cost activities as follows. For activity 
C, they replaced the methods of the raw material direct inspection at the supplier’s place 
by requesting the suppliers to send a certificate of analysis (CoA) of the raw materials 
and conducting a sampling inspection. For activity A, they revised the procedures and 
work instructions for the supplier selection and evaluation. For activity G, they re-laid out  
 
 



 
  

 

 

  14 M. Rosiawan et al.  
 

   
 
 

 

the raw materials in the warehouse. For activity I, they conducted the raw material stock 
inspection periodically and activity E consisted of improving the acceptance sampling 
methods. The CA aimed to improve the achievement of the performance targets in the 
purchasing process and in the warehouse. The overhead cost of the CA, PC(1), is 2.100 
million rupiah. 

Figure 4 Cost per activity 

 

5.2 Cost savings 

Table 4 showed an overhead cost before and after CA and the cost savings in period 1. 
The overhead cost of the high-cost activities was 6.360 million rupiah. During the 
implementation period, the company identified, analysed and took CAs for the high-cost 
activities. The results of the effectiveness of the CAs for the five high-cost activities are 
that the company acquired cost savings of 1.530 million rupiah. 

Besides that, the company also acquired the cost savings from the performance 
targets achieved, with the detail calculation as follow. 

a In terms of the purchasing process, the defected raw material target was reduced 
from 5% to 4.45%. As the result, the company acquired cost savings of 1.050 million 
rupiah from (5%–4.45%) × 700 sheets × 300,000 rupiah. 

b In terms of the raw materials warehouse process, the target of defected material in 
the warehouse reduced from 5% to 4.00%. As the result, the company acquired cost 
savings of 2.100 million rupiah from (5%–4%) × 700 sheets × 300,000 rupiah. 

The cost saving from the performance target achieved, PS(1) is 3.150 million rupiah. The 
total cost saving in period 1 is 4.680 million rupiah. When the total overhead cost in 
period 1 is subtracted by the total cost savings using the equation (3), the overhead cost, 
OC(2), at the beginning of period 2 is 5.480 million rupiah. In period 2, the company had 
the same mechanism (analysing via the Pareto diagram the roots cause of the problems 
and taking CA) to trace non-cost effective activities. For these activities, the company 
spent 1.450 million rupiah on preventive overhead costs, PC(2). The results of the CAs 
for the five high-cost activities are that the company obtained cost savings, CS(2), of 
1.920 million rupiah. Table 5 showed overhead costs before and after the CA in period 2. 
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Table 4 Cost saving of the effectiveness of CA for non-cost effective activities in period 1 (in 
thousand rupiah) 

Name of activities Overhead cost before CA Overhead cost after CA Cost savings 
C 2,880 2,200 680 
A 1,400 1,100 300 
G 960 700 260 
I 640 450 190 
E 480 380 100 
Total 6,360 4,830 1,530 

Table 5 Cost saving of the effectiveness of the CA for non-cost effective activities in period 2 
(in thousand rupiah) 

Name of activities Overhead cost before CA Overhead cost after CA Cost savings 
C 2,200 1,200 1,000 
A 1,100 600 500 
G 700 400 300 
I 450 400 50 
E 380 310 70 
Total 4,830 4,455 1,920 

The cost savings from the performance targets achieved were as follows. 

a In terms of the purchasing process, the defected raw material target was reduced 
from 4.45% to 3.9%. As the result, the company acquired cost savings of 1.155 
million rupiah. 

b In terms of the raw material warehouse process, the target of the defected material in 
the warehouse was reduced from 4% to 3.2%. As the result, the company acquired 
cost savings of 1.680 million rupiah. 

Thus, the total cost saving in period 2 is 4.755 million rupiah. The total overhead cost in 
period 2 is 2.175 million rupiah. Using equations (1), (2), (3) and (4), Table 6 shows a 
summary of the overhead costs, cost savings and payback period in periods 1 and 2. 
Table 6 Overhead cost, cost savings and estimate of payback periods in periods 1 and 2 (in 

thousand rupiah) 

Overhead cost Cost savings Estimate of payback periods 
Period 1   
OC(1) = 8060 CS (1) = 1,530 

PP(1) = 10,160
4,680

 = 2.17 periods 
PC(1) = 2,100 PS(1) = 3,150 
TOC(1) = 10,160 TS(1)= 4,680 
Period 2   
OC(2) = 5,480 CS(1) = 1,920 

PP(2) = 17,090
9,435

 = 1.81 periods 
PC(2) = 1,450 PS(2) = 2,835 
TOC(2) = 6,930 TS(1)= 4,755 
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Table 7 Overhead cost, cost savings and payback periods for six periods (in thousand rupiah) 

t OC(t) PC(t) CS(t) PS (t) TOC(t) TS(t) PP(t) 
1 8,060 2,100 1,530 3,150 1,0160 4,680 2.17 
2 5,480 1,450 1,920 2,835 6,930 4,755 1.81 
3 2,175 1,050 2,400 2,310 3,225 4,710 1.44 
4 –(1,485)* 800 1,100 2,100 –(685)* 3,200 1.13 
5 –(3,885)* 600 500 1,260 –(3,285)* 1,760 0.86 
6 –(5,045)* 500 300 1,050 –(4,545)* 1,350 0.58 

Note: *overhead cost less than cost savings. 

Table 7 summarises the total overhead cost (TOC(t)) and cost saving (S(t)), as well as 
estimate of the payback periods (PP(t)) for the implementation of ISO 9001 within the 
inbound logistics for 6 periods (in thousand rupiah). 

As shown in Table 7, the company acquired cost savings from implementing the ISO 
9001:2015 clause within the inbound logistics process for each period. At the end of 
period 3, the company acquired cost savings of 4.710 million rupiah. If this saving is 
subtracted by the total overhead cost at the end of period 3, then at the beginning of 
period 4, the company has savings of 1.485 million rupiah and this continues to increase 
in periods 5 and 6. Although the company acquired savings at the beginning of period 4, 
this does not mean that the payback period occurs in period 4. This is because by using 
equation (4), the company acquired a payback period of the investment in period 5 
(Figure 5). 

Figure 5 Accumulated overhead costs versus accumulated cost savings for two performance 
indicators 

 

In addition, it should be noted that in Table 7, the contribution of the cost savings from 
the achievement of the two performance targets within the inbound logistics process was 
significantly large at the beginning of the period. It slowed down in subsequent periods. 
The difficulty related to achieving the performance target is because at the beginning of 
the period, the company has set a high performance target, namely the maximum 
percentage of defects in the raw materials from the suppliers and the in warehouses as 
5%. Once a company succeeds in achieving a high performance target at the beginning of 
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the period (for example, a performance target that is reached of 4%), then the company 
finds it difficult to achieve the performance targets that increase from period to period. 

5.3 Discussion 

The ABM approach allows companies to measure how much the overhead costs and cost 
savings are for the implementation of ISO 9001:2015 in the purchasing process and raw 
material warehouse process. The overhead costs for the purchasing process are related to 
the quality level of the raw materials from the suppliers, such as the cost of activities: 
selection, evaluation and re-evaluation of supplier performance; raw material purchasing; 
receiving and inspection of the purchased raw material; calibration of instruments for the 
raw material inspection and the sorting of the good/bad raw materials. If these activities 
are effective, then both the companies and suppliers can eliminate high-cost activities 
such as not needing to inspect the supplier’s place directly (Sawan et al., 2018) or 
reducing the return of the raw materials (Zubar et al., 2019). As a result, there was a 
significant improvement in the quality of the raw material of the shoes. Wood (2013) 
stated that for this condition, the company needs to acquire a return on investment from 
the reduction in the cost of raw material defects and improve the quality of the raw 
materials. 

By using the company’s operational data, this case study research not only confirmed 
what was stated by Sampaio et al. (2012) that the application of ISO 9001:2015 has an 
impact on improving the quality of the processes. The company should also be able to 
improve the efficiency of the usage of the financial resources through success in order to 
reduce the high-cost activities and the achievement of the performance target. 

The results of the study allow the company to trace the overhead costs to improve and 
reduce their high-cost activities periodically. Moreover, the company will be able to learn 
the pattern of the accumulated overhead costs and cost savings for each period in order to 
estimate the return period of the investment. Therefore, the study results also answer 
Øvretveit’s (2000) questions about how much it costs to improve the quality and how 
much the cost savings obtained for each period are. Another question asks how long the 
investment return period is. 

This study shows that at certain performance target limits where companies have 
difficulty achieving the targets (see Table 7, where the cost savings, PS(t), are slowing 
down continually after period 4), the companies should add new performance indicators 
to keep continually acquiring cost savings. 

The setting up of a number of performance indicators in a business process should be 
a concern of the company. This is because the number of performance indicators affects 
the cost savings acquired. For example, in this case, the company only has one 
performance indicator in the inbound logistics process, namely the defective raw material 
from the supplier with the target maximum defect rate being 5%. Thus, the overhead cost 
and cost savings are as follows (Table 8). 

Table 8 and Figure 6 shows that the cost savings from achieving one performance 
indicator dropped dramatically compared to two performance indicators (see Table 7 and 
Figure 5). As a result, for the six periods of measurement of the overhead costs and cost 
savings, companies did not reach the period of return on investment. 
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Table 8 Overhead cost, cost savings and payback periods for one performance indicator 

t OC(t) PC(t) CS(t) PS (t) TOC(t) TS(t) PP(t) 
1 8,060 2,100 1,530 1,050 10,160 2,580 6.43 
2 7,580 1,450 1,920 1,155 9,030 3,075 4.12 
3 5,955 1,050 2,400 1,890 7,005 4,290 2.93 
4 2,715 800 1,100 1,050 3,515 2,150 2.68 
5 1,365 600 500 630 1,965 1,130 2.59 
6 835 500 300 420 1,335 720 2.55 

Figure 6 Accumulated overhead costs versus accumulated cost savings for one performance 
indicator 

 

6 Conclusions 

This study complements the previous empirical survey research in which a number of 
researchers agreed that implementing ISO 9001 in organisations had an impact on the 
operational performance. In the developed model, the effect of the operational 
performance was measured and converted into units of money as a cost savings unit. 
Thus, the company was able to measure not only the overhead costs but also the 
economic effect of implementing the ISO 9001 clause periodically. 

6.1 Theoretical contributions 

This model includes the variable of overhead costs for carrying out activities and 
achieving the operational performance of a business process. Research that addresses the 
integration between overhead costs and the economic impact of quality improvement 
programs is still rare. 

Although this study used a study case for the numerical examples in the business 
process of a manufacturing company, the conceptual model and mathematical equations 
developed are generic and can be applied in all business processes of other manufacturing  
companies. Through the ABM approach, conceptual model and mathematical equations, 
other companies can use it to measure the program investment to improve the quality and 
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economic impact in other business processes, as well as to measure the return period of 
the investment. 

6.2 Managerial implications 

In addition to a number of researchers who have agreed that there is a positive impact for 
the company from implementing ISO 9001, there are a number of researchers who 
revealed that the top management felt that they did not contribute quantitatively to the 
implementation of ISO 9001 (Sampaio et al., 2011; Ilkay and Aslan, 2012). They only 
feel that there is an improvement in the internal organisation but they are confused about 
how to measure it based on the operational data of the organisation. By using this model, 
top management will be able to measure how much the overhead costs are, how much 
money can be saved and when the investment will return and be profitable. 

Top management, who has information about the costs incurred for investing in a 
quality program, the economic benefits acquired and the return period of investment in 
quality improvement programs, are not hesitant to support the implementation of quality 
improvement programs such as the application of ISO 9001. 

6.3 Limitations of the research and future research directions 

This research has a number of limitations, such as only discussing one business process 
in the company. Future researchers can expand on this by discussing more than one 
business process. In addition, from the results of the developing conceptual models and 
mathematical equations, future researchers can also develop more general models by 
studying the distribution patterns of the overhead costs and economic benefits for a 
number of performance indicators and targets. 
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