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Abstract: In global business competition, ABM helps cooperatives such as KAREB Bojonegoro
Cooperative achieve cost efficiency without sacrificing quality. KAREB Cooperative's expenditure is
very high, reaching IDR158.82 billion in five years, with the main costs on fuel, labor, and maintenance.
Optimizing expenditure and cost management is important to reduce waste, increase efficiency, and
profitability. Various studies have shown that Lean Six Sigma and ABM methods increase efficiency,
reduce waste, and improve financial performance in various industries with proper implementation and
intensive training. However, external factors, recent data, and regional variations, with deficiencies in
data and methodology, and challenges in lean sigma implementation have not contributed
simultaneously. This study offers the Integration of ABM, RBV, and TPB in Lean Sigma at KAREB
Bojonegoro Cooperative because it is suspected that the condition of tobacco processing is not optimal
and this approach needs to improve sustainable production efficiency. This study will analyze the
implementation of ABM and Lean Sigma for cost control and waste reduction in tobacco drying at
Kareb Cooperative with the contribution of Resource-Based View (RBV) and Theory of Planned
Behavior (TPB) to improve process quality and optimal resource monitoring. This study uses a
qualitative model with a case study method to assess the implementation of Activity-Based Management
(ABM) in production cost efficiency, linking it with Lean Six Sigma, Resource-Based View (RBV), and
Theory of Planned Behavior (TPB). Key informants from Kareb Cooperative Bojonegoro, including the
Head of Production, Accounting, and HR, provided insights into the impact of ABM and internal factors
on efficiency. The research instruments included in-depth interviews, observation, and documentation,
while the research procedure followed a systematic flow to ensure the validity and relevance of the data.
This study states that the implementation of ABM at Kareb Cooperative Bojonegoro allocates costs
based on actual activities, improving efficiency and cost control. Costs include procurement of materials
(Rp24,375,300,000), production (Rp9,216,862,000), and distribution (Rp6,000,000,000). Lean Sigma
focuses on reducing waste such as overproduction, defects, and waiting by improving processes and
training. The ability is quite large in identifying production inputs and related costs such as fuel
(Rp14,375,300,000), raw materials (Rp10,000,000,000), and production and distribution processes.
Waste management such as overproduction and waiting, as well as the implementation of ABM and
Lean Sigma, aims to increase efficiency and reduce costs. Evaluation and training are carried out to
optimize processes and reduce waste. Setting costs based on activities, while Lean Sigma uses the Just-
In-Time (JIT) system. Variable costs are optimized, production is controlled to reduce defects,and
distribution and storage are improved for cost efficiency. The keys to success are open communication,
management support, and intensive training. The implementation of ABM and Lean Sigma in Kareb
Bojonegoro Cooperative effectively reduces costs and waste through training, JIT, and process control.
These findings are expected to increase productivity, reduce costs, and improve the competitiveness of
cooperatives and provide a model for implementing modern management.
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1. Introduction

In an era of increasingly tight global business competition, cost efficiency is crucial to maintaining
the continuity of the company. Activity Based Management (ABM) can help.companies achieve cost
efficiency without sacrificing quality, especially financial companies, namely village cooperatives.
Cooperatives are business entities based on the people's economy and family principles, operating with
the values of honesty, openness, and social responsibility. In Indonesia, cooperatives play a strategic role
in the local economy, with more than 158 thousand active cooperatives, including the Kareb Bojonegoro
Cooperative which serves various levels of society through various services and business units that have
developed since 1976.

Tobacco processing expenses at the Redriying Bojonegoro Employee Cooperative (KAREB) are
very high considering the total cost reached IDR 158.82 billion in the last five years. With fuel costs,
labor wages, and maintenance being dominant, as well as significant fluctuations, this research is
important to identify cost efficiencies and controls to reduce waste and improve operational
sustainability. Optimizing expenses and cost management will greatly affect KAREB's profitability and
competitiveness in the market. [tobacco production process at the Redriying Bojonegoro Employee
Cooperative, from input to output, to improve efficiency, reduce waste, and ensure product quality that
meets customer standards. In the period 2018 to 2022, there were dominant costs covering maintenance
costs, the dominant of which was machine maintenance, with a total cost reaching IDR 10,487,94:8,109
from 2018 to 2022. This cost shows high consistency and a significant increase compared to other
maintenance categories, indicating that machines are the main component in operations that require the
largest budget allocation to maintain efficiency and operations. In the work system model that has been
carried out so far, two approaches have been used, namely the daily system and the output-based system.
In the daily system, 100 workers are paid Rp100,000 per day with a total cost of Rp260,000,000 per
month. The ideal output expected is 26,000 units per month, but the actual output reaches 20,800 units,
resulting in a cost per unit of Rp12,500 and a cost waste of Rp52,000,000. In contrast, the output-based
system pays workers Rp10,000 per unit of output with a total cost of Rp208,000,000, reflecting a more
efficient cost per unit of Rp10,000. The ideal and actual output remain 26,000 and 20,800 units per
month, without any cost waste. The output-based system provides more direct incentives based on work
results, reducing cost waste and increasing efficiency compared to the daily system. Since 2018 to 2022,
it shows a trend of fluctuating residual fuel costs. In 2018, fuel costs reached around IDR 12.1 billion,
but there was a significant increase in 2019 to around IDR 14.2 billion. In 2020, fuel costs decreased to
around IDR 13.0 billion, but increased again to IDR 14.0 billion in 2021 and IDR 14.3 billion in 2022.
Not only that, the procurement of fuel and daily labor is ineftective, with costs reaching IDR 12.1 billion
in 2018 and IDR 14.3 billion in 2022. Rework and used pallets also cause waste. In contrast, the barcode
system, production layout, and output recording are effective.

Activity Based Management (ABM) Studybased on findings(Fred van Raaij et al, 2020).The
research method used a survey of couples to collect data on financial management and financial
outcomes. Results: Synergistic financial management and joint accounts reduced financial problems
compared to dominant management.(Palma-Molina et al, 2023).The study design used the 2018
National Survey, propensity score matching approach, physical, environmental, and financial
performance analysis. The results showed that grass management technology improves the physical,
environmental, and financial performance of dairy farms.(Chiu, 2023).The research method in this article
is a critical analysis of the US and UK regulators' approaches to financial innovation, especially in
cryptoasset offerings. This study finds that the institutional structure of regulators greatly influences
the response to financial innovation.(Lépez-Cabarcos et al.,, 2024)FFuzzy-set qualitative comparative
analysis (fsQCA) study was used to analyze the combination of management practices. The study found
five water and waste management configurations sufficient for high food company ratings.(Mi et al,,
2024). The study design uses secondary data analysis from 1995-2019 with robust tests and
endogeneity controls. Bank market power improves financial reporting quality via increased
monitoring, especially for firms reliant on local banks.(Antonini & Gomez-Conde, 2024). The study
design uses Difference-in-differences with natural quasi-experiments to measure the impact of
regulation. Regulatory-driven EMCS temporarily reduce, but eventually enhance, environmental
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innovation over time.(Wang & Wang, 2022).The study design uses literature analysis, case studies, and
risk and management system evaluation. This study shows that blockchain optimizes risk control and
efficiency in supply chain hnancmg (Proenca et al., 2023).This study uses panel data of 70 banks to
analyze the impact of earnings management on bank efficiency. Earnings management negatively
impacts bank efficiency; non-discretionary provisions improve allocative efficiency(Akhter & Azad,
2023). The study used annual bank data from 1318 banks to test the effect of religiosity on earnings
management. The results showed that religiosity reduces earnings management in banks and varies
across regions.(Szaller et al., 2023).The study design uses model development, cost and revenue
calculation, algorithm comparison, agent-based simulation. This study analyzes the cost and revenue of
resource sharing platforms, and compares sharing algorithms.(Yan et al., 2024b).In this study, fixed
effect model and mediation effect model are used for analysis. Digital inclusive finance reduces
agricultural carbon emissions by advancing technology and mechanization.(Dharmayanti et al,
2023a). This research method uses a survey with a questionnaire to the company's managerial
representatives. The study shows that SMCS and eco innovation have an effect on sustainable financial
performance.(Hoque et al., 2024). The study uses longitudinal data and OLS, PCSE, and FGLS models
for analysis. Digital transformation reduces credit and insolvency risk but not liquidity risk in
Vietnamese banks.(Paarima et al., 2021).The research method is a quantitative approach with a cross-
sectional design and linear regression analysis. Nurse managers have moderate financial skills; training
significantly improves these skills.(Khelf et al., 2022).Passenger demand data analysis, operational
evaluation and capacity adjustment suggestions. Research shows Algiers metro operations are
inefficient, risking financial losses.(Lambri et al., 2024).Design the study using Lean Six Sigma DMAIC,
ML models, complexity metrics, PSQA targets. Machine learning and Lean Six Sigma improved plan
quality and reduced PSQA failure risk.(Usman et al., 2021).This study used a survey and statistical
analysis with 75 participants and three waves of data. Human Capital and Physical Capital affect
Financial Condition, with Control Management as a moderator.(Martens et al., 2021). The research
method uses stochastic frontier analysis and random effects/truncated regression. Bank efficiency
decreases, negatively related to earnings management; bank size does not affect efficiency.(Wu,
2024). The research method includes security analysis, blockchain implementation, and BiLSTM-fused
transformer model. The blockchain-based model and BiLSTM-fused transformer improve the accuracy
of financial risk identification by 94%.(Zhang, 2024).This study uses a modified random forest model
with oversampling and pruning techniques. The improved random forest-based financial model achieved
98.03% accuracy in detecting financial crises. The lean sigma study focuses on the findingsFilardi et al.,
(2015), Lean Sigma in a multinational oil company in Brazil demonstrated cost and time efficiencies in
administrative areas. The studyNunes, (2015), Lean Six Sigma (LSS) has not been able to increase
productivity independently and working conditions so that it requires implementation with an
undetermined time period. StudyTran et al., (2020), Lean Six Sigma improves production efficiency and
quality by reducing waste and defects, but is hampered by process complexity and resistance to change.
StudiesLighter, (2014), Lean Six Sigma improves pediatric care by increasing quality and reducing costs
through in-depth analysis and accurate measurement and requires significant human resource
requirements. StudiesIndrawati & Ridwansyah, (2015), lean sigma is able to improve production
performance and reduce waste through the DMAIC cycle and the potential for resistance to change and
high implementation costs. Herdijanto & Ratnawati's study, (2017), Lean Sigma at a Readymix company
in East Java effectively improves operational and managerial performance, requires updating of
production machines and limited HR competencies. StudyPereira et al., (2019), Lean Six Sigma
improves the efficiency of the mold production process by increasing OEE by about 20%, but there are
things that hinder the process related to operator skills and the need for machine programming. The
studyPark et al.,, (2020), Lean Six Sigma in the Industrial Era 4.0 offers advantages in simplicity, speed,
and intelligence based on Big Data and Al. It requires the need for rapid adjustment and new skills in
advanced data analysis. StudyAlhuraish et al., (2016), lean sigma is able to improve the performance of
innovation and industrial operations with the AHP method, but limited implementation can result in
weak performance. StudyQiu et al., (2020), Lean Six Sigma in auto parts production is the improvement
of efficiency and reduction of production costs, which increases the competitiveness of the brand.
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StudyScala et al., (2021), Lean Six Sigma, through effective implementation reduced the pre-operative
length of stay of femoral fracture patients by 39%, improving the efficiency and quality of hospital
services, thus requiring continuous monitoring and adjustment to maintain the results. The studyNgoc
et al.,, (20238), to achieve Lean Six Sigma productivity and quality by reducing waste and variation,
resulting in better efficiency and performance, requires large investments and intensive training to
succeed.

Existing studies are limited in investigating the influence of external and individual factors on
household financial management, as well as the lack of recent data and technology adoption. The limited
tocus on developed country regulators makes the generalization of the results less relevant globally.
This study also does not consider regional variations, long-term data, and external factors that affect
efficiency and risk management. In addition, there are shortcomings in empirical studies, self-reported
data, and cross-sectional designs, as well as the lack of consideration of religiosity variables and specific
conditions such as post-pandemic or practical implementation of technology. In dealing with limitations
in the administrative process due to less significant behavioral aspects.The need for a combination of
lean sigma to accelerate the productivity process of industrial processes. The need for its
implementation of a combination of lean sigma with other methodologies in order to minimize obstacles
due to process complexity and resistance to change. Complex implementation and large resource
requirements. Potential resistance to change and high implementation costs. Limited machine age and
HR competency. Lack of operators and machine programming. The need for rapid adjustment and new
skills in advanced data analysis. Improving the performance of industrial innovation and operations with
the AHP method, but limited implementation can result in weak performance. However, its weakness is
its dependence on appropriate adaptation to market conditions and limited company risk. However,
long-term implementation requires continuous monitoring and adjustment to maintain results.
Automation requires large investments and intensive training to succeed. Thus, there are main factors,
namely human resources in the organization need to monitor attitudes, norms, behavioral control to the
company's revolution in the production process.

Activity Based Management (ABM) and lean sigma studies have not been achieved quickly, they can
be based on organizational activities, namely they can be reviewed with the Resource-Based View (RBV)
and Theory of Planned Behavior (TPB), so that the production process requires a Resource-Based View
(RBV) as in the findings.(Davis & DeWitt, 2021), revealing the impact of the digital revolution on
corporate sustainability and transformation. Findings(Kessler, 2013), shows that RBV explains
competitive advantage and economic rents through unique resources and capabilities that are difficult to
imitate. The study(Bosnjak et al., 2020), shows that the integrative model of Theory of Planned
Behavior (TPB) is better at predicting consumption. The study(Kan et al., 2016), revealed that TPB
predicts behavior through behavioral intentions influenced by attitudes, subjective norms, and perceived
behavioral control. the application of Lean Sigma methodology that integrates Activity Based
Management (ABM), Resource-Based View (RBV), and Theory of Planned Behavior (TPB) in the
context of the Kareb Bojonegoro Cooperative. Lean Sigma, which combines the principles of Lean
Manufacturing and Six Sigma, is applied to improve production efficiency and quality by identifying and
reducing waste and variability(Komari et al., 2022; Pradana et al., 2020; Sulistyadi & Hutabarat, 2024).
ABM integration allows for more detailed mapping of activities that affect production costs, while RBV
emphasizes the use of valuable internal resources to create competitive advantage.(Anand et al., 2005;
Trussel & Bitner, 1998). On the other hand, TPB explains how attitudes, subjective norms, and
perceptions of control affect the implementation of Lean Sigma. Not only that, the existing conditions
have used a work system with a daily system approach and an output system, so that an in-depth
approach can be carried out using RBV and TPB as the key to efficiency and cost control, especially
when comparing these work systems, by optimizing resources and attitudes towards efficiency methods.

This study is to analyze the implementation of Activity Based Management (ABM) in controlling
production costs in the tobacco drying unit at the Kareb Bojonegoro Cooperative and to identify waste
reduction through the Lean Sigma method. The focus of this study is to explore how ABM can manage
production costs more effectively and reduce waste in the tobacco processing process using Lean Sigma.
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This study will also assess the integration between ABM and Lean Sigma to improve operational
effectiveness and efficiency.

With this approach, it is expected to identify optimal strategies that can increase productivity and
reduce costs, so that the Kareb Bojonegoro Cooperative can improve its competitiveness in the market
and achieve higher operational efficiency, providing new insights into the application of modern
management theory in the tobacco processing sector. The results are expected to not only increase the
efficiency and competitiveness of cooperatives, but also provide a model that can be applied to other
industries with similar challenges.

2. Research Methodology
2.1. Design

The research design uses a qualitative approach with a case study method to examine the
application of Activity Based Management (ABM) in production cost efficiency, while linking it to Lean
Six Sigma, Resource-Based View (RBV), and Theory of Planned Behavior (TPB).(Anand et al., 2005;
Purwohandoyo, 2018; Sénéchal & Tahon, 1997). Qualitative approaches allow for an in-depth
understanding of the impact of ABM, especially in the context of Lean Six Sigma which emphasizes
quality improvement and waste reduction.(Ardianto et al., 20245 Qiu et al., 2020). RBV provides a
perspective on how valuable internal resources, including employee capabilities and experiences, can
influence ABM implementation outcomes. TPB explains how employee attitudes and subjective norms
and perceived control over change influence the success of implementing managerial
strategies.(Behavior, 2024; Bosnjak et al., 2020). By combining these three theories, this study aims to
comprehensively evaluate the effectiveness of ABM in improving production cost efficiency and provide
insight into the influence of internal and behavioral factors on these results.

2.2. Research Informants

As part of this research, three key informants from the Kareb Bojonegoro Cooperative were
involved to gain in-depth insight into the application of Activity Based Management (ABM) in
production cost efficiency.(Goldkuhl et al.,, 2020; Rotikan, 2013). The informants are the Head of
Production, Head of Accounting, and Head of Human Resources (HR). The Head of Production will
provide a perspective on the impact of ABM on operational processes and production efficiency. The
Head of Accounting will explain how ABM affects cost management and reporting, as well as its impact
on the financial structure of the cooperative. The Head of HR will discuss how employees' attitudes and
perceptions are towards the changes implemented in the managerial system, and how this affects the
effectiveness of ABM implementation.

2.8. Operational Research Variables

Activity-Based Management (ABM) is a management approach used to manage company activities
with a focus on efficiency and effectiveness.(Yan et al., 2024a). Through two main dimensions—cost and
process—ABM helps identify and analyze value-added activities to be improved and non-value-added
activities to be reduced or eliminated. The cost dimension focuses on the accuracy of cost allocation to
products or customers, while the process dimension assesses the performance of activities to minimize
tobacco production costs at the Redriying Bojonegoro Employees Cooperative (KAREB). The main goal
of ABM is to improve company efficiency and reduce waste, so that the quality of service to consumers
is maintained without excessive costs.(Antonini & Gomez-Conde, 2024).

Lean Six Sigma is a methodology that combines Lean and Six Sigma principles to improve the
efficiency and quality of business processes. By identifying and eliminating waste, and reducing
variation and defects in tobacco products at Redriying Bojonegoro Employee Cooperative, Lean Six
Sigma helps organizations improve process flow, reduce costs, and improve the quality of tobacco
products or services for end customers and distributors.(Talapatra & Gaine, 2019). This methodology
also increases customer satisfaction and more efficient use of resources. In addition, Lean Six Sigma
empowers employees to participate in continuous improvement, increasing their motivation and
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responsibility for the quality of work. Thus, organizations can achieve sustainable operational
excellence.

Resource-Based View (RBV) is a management theory that emphasizes the importance of valuable,
rare, and difficult-to-imitate internal resources as the key to achieving competitive advantage.(Davis &
DeWitt, 2021). RBV focuses on how firms can leverage their internal assets and capabilities to create
sustainable value and advantage.(Nguyen & Dao, 2023). KAREB can implement RBV by leveraging its
internal resources, such as employee experience, production capabilities, and supplier relatlonthpi to
achieve competitive advantage. By identifying and optimizing valuable resources, KAREB can improve
tobacco production efficiency and reduce waste, thereby improving its competitiveness in the market.

The Theory of Planned Behavior (TPB) is a psychological theory that explains that individual
behavior is influenced by intentions, which are determined by attitudes toward behavior, subjective
norms, and perceptions of behavioral control.(Fraccascia et al., 2023). TPB explains how these factors
influence individual decisions and actions. TPB can be used to understand how employee attitudes,
subjective norms within the organization, and perceived control over the improvement process influence
the implementation of Lean Sigma and ABM strategies at KAREB.(Duong, 2023). By increasing
positive attitudes toward change, strengthening support from subjective norms, and improving
perceptions of control over managerial initiatives, KAREB can increase the success of implementing
efficiency and cost control methods.

2.4. Research Instrument

The research instrument includes in-depth interview activities, observation, and documentation to
collect critical data in implementing Activity-Based Management (ABM) and Lean Sigma in the tobacco
processing process at the Redrying BOJonegoro Employee Cooperative (RAREB). In-depth interviews
identify costs in each tobacco processmg unit and the stages of the process, essential for ABM in
allocating costs accurately and increasing efficiency. Observations provide direct insight into the
interactions between suppliers, raw materials, labor, machines, and other processes, which are essential
for the implementation of Lean Sigma. Documentation supports ABM and Lean Sigma data by
collecting production, quality, and logistics reports, as well as data on customers and distributors,
ensuring efficient management and quality improvement along the value chain.

2.5. Research Procedures

This study uses a systematic flow procedure for data collection, reduction, presentation, and
drawing conclusions to ensure the validity of data and the relevance of information related to the
implementation of Activity-Based Management (ABM) in the Kareb Bojonegoro cooperative.(Bouwer &
Dirkx, 2023; Dharmayanti et al., 2023a). Data collection through interviews and direct observation
allows researchers to deeply understand operational activities and cost management.(Kaklis et al., 2023;
Noorhayati & Fahyuni, 2024). The data reduction process filters relevant information, groups data for
in-depth analysis, and avoids bias. Presenting data in narrative and matrix forms facilitates
interpretation, while verification and drawing conclusions ensure findings are valid, credible, and in line
with the research focus.

3. Results and Discussion
3.1. Results
3.1.1. Implementation of the Activity-Based Management (ABM) Concept to Control Production Costs in the
Tobacco Processing Unat at the Kareb Bojonegoro Cooperative

Observation results related to ABM practices show a breakdown of costs and processes for each
main activity. In material procurement, variable costs include fuel procurement of Rp14,375,300,000 for
ordering and delivery, and raw material procurement of Rp10,000,000,000 for ordering, inspection, and
storage. In the production stage, fixed costs consist of raw material processing of Rp5,000,000,000,
which includes preparation, processing, and quality inspection, and production layout arrangement of
Rp1,000,000,000, including layout design and implementation. Machine maintenance and upkeep is a
variable cost of Rp3,216,862,000, for routine inspection and repair. In distribution and packaging, fixed
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costs include tobacco packaging of Rp2,000,000,000 for packaging and inspection, and tobacco storage
before delivery of Rp1,500,000,000 for storage and stock monitoring. Transportation of products to
customers, amounting to Rp2,500,000,000, is a variable cost for scheduling and shipping.

The implementation of ABM at the Kareb Cooperative focuses on efficiency, especially in the drying
and manual processing units.

The ABM and Lean Sigma implementation process began with identifying the need for efficiency in all
our lines, especially in the tobacco drying and processing unit, which still uses a lot of manual labor (Head
of Production)

Implementing ABM improves production cost control, reduces inefficiencies, and increases

operational accuracy and efficiency.

There have been some significant improvements. Greater cost transparency has allowed us to identify non-
value-adding activities. We have become more proactive in looking for ways to reduce or eliminate these
costs. It has also helped us in our negotiations with suppliers and in making strategic decisions about
tnvestments and pricing. We have seen improvements in operational efficiency and an overall reduction in
operating costs (Chief Financial Officer)

ABM has improved supplier negotiations at Kareb Bojonegoro Cooperative, increasing strategic
decisions and operational efficiency. ABM implementation leads to reduced operational costs and
improved financial performance by providing accurate cost analysis, optimizing cost allocation, and
driving data-driven decisions.

The implementation of ABM in our cooperative changed the way we view and allocate costs. Previously,

cost allocation was more traditional and pauschal, often based on production volume or overhead. With

ABM, we started basing cost allocation on actual activities that consume resources. This helped us better

understand the cost per product, service, or customer, making it more accurate and facilitating better

decision making (Head of Finance)

The implementation of Activity-Based Management (ABM) in Kareb Bojonegoro Cooperative
improves budgeting accuracy by allocating costs based on actual activities. ABM identifies waste,
enables more strategic price adjustments, and improves efficiency and innovation in production
processes. This supports better decision-making and more solid financial planning.

For Lean Sigma, we focus on improving the process by eliminating non-value-adding steps (Head of

Production)

The Cooperative's Production Head uses the Lean Sigma method to improve process efficiency by
eliminating waste of time, resources, and costs. This strategy focuses on product quality and customer
satisfaction, integrating the Activity-Based Management (ABM) framework for cost visibility and added
value, supporting business sustainability in a competitive market.

Using ABM, we started by mapping actrvities directly related to production costs and operational expenses
(Head of Production)

Kareb Bojonegoro Cooperative implements Activity-Based Management (ABM) to understand the
relationship between activities and resource consumption. ABM increases cost transparency and allows
cost allocation based on actual activities. This strategy includes reviewing business processes, accurate
cost allocation, and performance assessment, which supports effectiveness, efficiency, and sustainable
financial performance.

We started with a thorough mapping of all actrvities in our business processes. This involved developing an
actrvity-based cost model that covered every department. We defined and defined each activity, and attributed
direct and indirect costs to each. The introduction of new cost management software greatly supported us in
recording and analyzing activity-based costs (Head of Finance)

The introduction of advanced cost management software at Kareb Bojonegoro Cooperative
supports the efficient implementation of Activity-Based Management (ABM). The tool improves cost
recording and analysis, provides detailed insights, and optimizes resource allocation. This results in
tighter control of production costs and increased operational efficiency.

The introduction of new cost management software has greatly supported us in recording and analyzing

actrvity-based costs (Head of Finance)
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The implementation of ABM software in Kareb Cooperative increases cost efficiency by identifying
and eliminating non-value activities. This optimizes resource utilization, improves cost planning
accuracy, and supports strategic decisions. Simplification of the threshing process reduces process time
and defect rate, increasing productivity and operational efficiency according to ABM principles.

3.1.2. ImplementationLean Sigma Method for Waste ReductionAt the Tobacco Processing Unit at the Kareb
Bojonegoro Cooperative

Define stage, at Kareb Bojonegoro Cooperative, the production process begins by identitying key
suppliers, including suppliers of tobacco raw materials, fuel, and machinery and equipment, which
provide important inputs for operations. The identified inputs—raw materials, fuel, labor, and
machinery—must be optimized to control costs and improve efficiency. IFurthermore, the production
process includes various sub-activities such as material procurement, processing, machine maintenance,
packaging, storage, and distribution. The output of this process is tobacco ready for distribution and
quality reports. Understanding the needs of end customers and distributors is essential to maintaining
product quality and consumer satisfaction Figure 1.

ﬁii;diCom;;a_irﬁ_ T,
. Received J/

Raw material Tobacco raw o
suppliers materials 1.Procurement of ~ Processed and End customers
fuel and raw packaged
) materials tobacco (tobacco
Fuel suppliers 2.Processing  of ) consumers)
Fuel raw materials Production Distributors
Machi 3. Production layout reports
ac .Ine and arrangement
equipment 4.Maintenance and | Quality reports
suppliers Labor repair of
machines
5. Tobacco
packaging
Machine and 6.Storage  before
Equipment shipment
7. Transportation of
products to
customers
" Gorrestive ™,
" Action Validated
Figurel.

SIPOC diagram.

Table 1.
Cost categorization.
Main e . Related costs | Cost
No e el Sub-activities
activities (Rp) category
) Procurement Fuel procurement 14,875,300,000 | Variable costs
of materials Procurement of raw materials 10,000,000,000 | Variable costs
Raw material processing 5,000,000,000 | Fixed costs
2 Production Production layout settings 1,000,000,000 | Fixed costs
Machine care and maintenance 3,216,862,000 | Variable costs
. Tobacco packagin 2,000,000,000 | Fixed costs
Distribution & b ging - -
3 . Storage of tobacco before shipment 1,500,000,000 | Fixed costs
packaging -
Transport products to customers 2,500,000,000 | Variable costs

Measure stage, in the analysis of the company's operational costs, there are several main categories
of costs related to operational activities. Procurement of materials includes procurement of fuel and raw
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materials with variable costs of Rp14,375,300,000 and Rp10,000,000,000 respectively. At the production
stage, fixed costs include processing of raw materials of Rp5,000,000,000 and arranging the production
layout of Rp1,000,000,000, while machine maintenance and care are variable costs of Rp3,216,862,000.
At the distribution and packaging stage, fixed costs consist of tobacco packaging of Rp2,000,000,000
and storage of tobacco before shipping of Rp1,500,000,000, while transportation of products to
customers is a variable cost of Rp2,500,000,000. A deep understanding of these costs allows the
company to manage and plan operations more effectively Table 1.

Table 2.
Types of waste.
Mai TN Related ts | Cost
No am | Sub-activities clated costs | o8 Types of waste
activities (Rp) category
Variabl )
Fuel procurement 14,375,300,000 ariable Transportation
) Procurement costs
of materials Procu.rement of raw 10,000,000,000 Variable Supply
materials costs
R 1al .
aw materia 5,000,000,000 | Fixed costs | Supply
processing
. P i .
2 Production roductlon layout 1,000,000,000 | Fixed costs | Supply
settings
Machi d Variabl .
achine —care and| g 5,6 860,000 | o rabie Defects
maintenance costs
Tobacco packaging | 2,000,000,000 | Fixed costs | Unused skills (Skills)
L St f tob . .
Distribution orage ot Tobaco | 500,000,000 | Fixed costs | Motion
3 . before shipment
& packaging Transport products Variable
port p 2,500,000,000 Downtime (Waiting)
to customers costs

Measure Stage, the company's operational costs consist of various activities with related types of
waste. Procurement of materials includes variable costs for fuel (IDR14,375,300,000) and raw materials
(IDR10,000,000,000), with waste in the form of transportation and inventory. Production involves fixed
costs for raw material processing (IDR5,000,000,000) and production layout arrangement
(IDR1,000,000,000), related to inventory waste, as well as variable costs for machine maintenance
(IDR83,216,862,000) which includes defects. Distribution & packaging includes fixed costs for tobacco
packaging (IDR2,000,000,000) related to unused skills, tobacco storage (IDR1,500,000,000) related to
movement, and variable costs for product transportation (IDR2,500,000,000) related to downtime Table
2.

Table 3.
Resources wasted due to waste.
Implementation
No Types of Source Time Reason Wasted of Expected
waste resources results
Improvements
Reduce
. . Schedule regul: machine
.. Machine High iedule regular n
Waiting . Irregular . maintenance and | downtime,
1 L. care and machine . Time and labor .. .
(Waiting) . . maintenance technician increase
maintenance | downtime .. .
training operational
time
Implement a Reduce excess
Procurement Procurement . N
. . Excess Storage space Jjust-in-time storage,
2 Overproduction | of raw that does not . -
. storage and capital (JIT) space
materials match needs .
procurement capital
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system
Employee Reduce
Production Repair of . ploy production
. - . Inadequate Raw materials | retraining and
Defects of raw production trainin and labor C defects, save
materials defects & Q raw materials
1mprovement .
and time
. Evaluate and Reducg
Tobacco Excessive Tmproper Packaging adjust packaging | Cx eSSIVe HS€
Overprocessing ackaein acké;‘in quality materials and uJalit P SME | of packaging
p ging b ging standards labor 4 Y materials,
standards
save costs
Reduces
. . additional
Motion Er(;ctlictlon Additional | Unoptimized Time and labor t{;?y;)ll;t‘rléi;l:;{[gn movements,
(Movement) Yo movements | layout - increases time
settings efficiency
and labor
efficiency
. Impl t
Storage of - mp-ement an Reduce excess
Inefficient . I'T-based
tobacco Excess . Capital and . stock, save
Inventory - inventory inventory .
before stock storage space capital  and
. management management
shipment storage space
system
Transport Over- Suboptimal Transportation sch()infl(l)llr?tiind Reduce
Transportation | products to . consolidation °P pments transportation
delivery - and fuel costs optimize .
customers of shipments S and fuel costs
shipping routes
. Optimizing
. . - T
Production Suboptimal Inadequate Unutilized Sklg?ll?mg and workforce
Unused Skills of raw use of ceq workforce : potential,
. . training . development : :
materials skills potential increasing
programs .2
productivity

Types of waste include waiting due to machine downtime, overproduction from excess storage,

defects due to production defects, overprocessing from excessive packaging, motion from extra
movement, inventory from excess stock, transportation from excess shipping, and unused skills due to
inadequate training Table 3.

Overcoming waste in various production activities can be done through the implementation of
effective improvements. IFor waiting, regular maintenance schedules and technician training will reduce
machine downtime and increase operational time. Overproduction can be controlled by implementing a
just-in-time (JIT) procurement system, which reduces excess storage and saves space and capital.
Reducing defects involves employee retraining and improving quality control (QC), which saves raw
materials and time. For overprocessing, evaluating and adjusting packaging quality standards will
reduce excess packaging material usage and save costs. Motion can be reduced by redesigning the
production layout, which increases time and labor efficiency. Excess inventory can be overcome with an
I'T-based inventory management system, saving capital and storage space. Excess transportation can be
optimized by combining shipments and routes, reducing transportation and fuel costs. Finally, unused
skills can be overcome with training and skills development programs, optimizing workforce potential
and increasing productivity.

Control stage, the application of Lean Six Sigma principles in the tobacco processing unit of Kareb
Cooperative involves in-depth analysis to identify and reduce waste at various stages of production. At
the input stage, waste arises from residual fuel and suboptimal daily labor, which can be overcome by
evaluating alternative fuels and implementing an output-based payroll system. At the process stage,
rework and excessive handling add to waste, which can be reduced by job training, quality control, and
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workflow redesign. At the output stage, efficient stock management, packaging, and shipping through
FIFO and consolidation of shipments will reduce inventory waste, extra processing, and transportation.
Thus, Lean Six Sigma enables increased efficiency and better control of production costs.

Through this dialogue, the research aims to more comprehensively understand the internal and
external dynamics that influence the effectiveness of waste reduction, as well as to evaluate the direct
impact of Lean Sigma implementation on production efficiency and customer satistaction.

We implemented the 58 technique which aims to organize the workplace. This implementation has reduced
search time and significantly improved our workflow (Production Line Operator)

The implementation of ABM software in Kareb Cooperative increases cost efficiency by identifying
and eliminating non-value activities. This optimizes resource utilization, improves cost planning
accuracy, and supports strategic decisions. Simplification of the threshing process reduces process time
and defect rate, increasing productivity and operational efficiency according to ABM principles.

The process began with a series of in-depth training sessions on ABM and Lean Sigma and how these two
methods would improve the efficiency of our production process (Production Line Operator)

To reduce waste at the Kareb Cooperative, ABM and Lean Sigma methods are applied through in-
depth training to increase production efficiency.

The process of implementing ABM and Lean Sigma began with identifying the need for efficiency in all our
lines, especially in the tobacco drying and processing unit, which still uses a lot of manual labor. We
conducted a thorough assessment of all activities to see where we could minimize waste and maximize
efficiency (Head of Production)

The implementation of Activity-Based Management (ABM) and Lean Sigma methodologies in the
tobacco processing unit at the Kareb Bojonegoro Cooperative focuses on improving operational
efficiency to reduce waste. The Head of Production Section described that this process begins with a
comprehensive identification of efficiency needs across all operational lines, especially in the drying and
processing units which still largely rely on manual labor. From this analysis, a thorough assessment of
all production activities is carried out to determine points where waste can be minimized and efficiency
can be increased. This initiative involves a systematic evaluation of each step in the production process,
allowing the cooperative to identify and then reduce or eliminate steps that are inefficient or do not
provide added value. This approach not only improves workflow but also reduces unnecessary
operational time, leading to more optimal resource utilization and overall operational cost reduction.

3.1.8. Implementation of ABM methodology along with Lean Sigma principles for Increasing Effectiveness and
EfficiencyAt the Tobacco Processing Unit at the Kareb Bojonegoro Cooperative

The implementation of Activity-Based Management (ABM) and Lean Sigma in Kareb Bojonegoro
Cooperative aims to improve operational efficiency and reduce costs in various aspects. In material
procurement, ABM sets costs based on activities, while Lean Sigma uses the Just-In-Time (JI'T) system
to reduce procurement and storage costs. The variable cost model is applied to reduce variable costs and
save capital through price negotiations with suppliers. In the production stage, ABM sets fixed costs
and Lean Sigma improves quality control through employee retraining to reduce production defects.
Optimization of cost per unit of product is done by redesigning the layout to improve time and labor
efficiency. Machine maintenance is managed by monitoring costs per activity and routine maintenance
to reduce downtime. In distribution and packaging, ABM sets fixed costs, while Lean Sigma reduces the
use of excess packaging materials through quality standard evaluation. The variable cost system for
transportation allows for reductions in transportation and fuel costs through consolidation of shipments
and route optimization. Storage is optimized with activity-based costing and IT-based inventory
management to reduce excess stock. This strategy improves the efficiency and competitiveness of the
cooperative by minimizing waste and costs throughout the chain of operations Table 4.
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Implementation of ABM and lean sigma integration.
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No | Main ABM implementation Lean sigma Expected results
activities implementation
Implementation of just- Reduce procurement
1 Activity-based costing | in-time (JIT) P
Procurement and storage costs
of materials procurement system
9 Use of variable cost Negotiate the best price | Reduce variable costs,
model with suppliers save capital
ixed cost Employee retraining and | Reduce production
3 determination for : ; ,
. QC improvement defects, improve quality
processing
4 Production Optimization O.f cost Layout redemgp for Improve time and labor
per product unit movement efficiency efficiency
Monitoring and . . Reduce machine
. . Routine machine . .
5 allocation of costs per . downtime, increase
.. maintenance
activity output
Fixed cost Evaluate and adjust Reducing the use of
6 determination for packaging quality excess packaging
Distribution | packaging standards materials
& packagin i i i .
p ging | Use of variable cost Consohda?e shlpmgnts Reduce transportation
7 system for and optimize shipping .
. and fuel costs
transportation routes
.. Impl t an I'T-based
Activity-based storage _mpiement an ase Reduce excess stock,
8 Storage . Inventory management .
costing save capital
system

The full success of this implementation will depend on ongoing monitoring and strategic
adjustments in the face of changing operational challenges.

My advice is to make sure the entire organization is ready for this change. ABM and Lean Sigma are more
than just tools and processes; they are cultural transformations. Engagement and support from the top are
crucial, and it is critical that everyone in the organization understands why this change is important and
how they can contribute. My advice is to start with a pilot project to get real results and build momentum
from there (Director of Kareb Bojonegoro Cooperative)

The Director of Kareb Bojonegoro Cooperative emphasized the importance of organizational
readiness in facing the transformation brought about by the implementation of ABM and Lean Sigma.
He said that the key to the success of this transformation lies not only in the tools and processes, but
more in the cultural change within the organization. Therefore, strong support from top management is
very crucial. The Director recommends starting this implementation with a pilot project that can show
real results and help build positive momentum in this change. This will ensure that all members of the
organization understand the importance of change and how they can contribute effectively.

Communication is key. Start by providing clear and open information about the change, the reasons behind
it, and how it will impact each employee. Ensure adequate resources for education and training, and be
patient. By listening to employee feedback and making necessary adjustments, you will not only smooth the
transition process but also build a stronger, more adaptive company culture (Head of HR)

The Head of Human Resources of Kareb Bojonegoro Cooperative stated that effective
communication is the main key in this transformation process. He suggested that management provide
clear and open information about the reasons behind this change and its impact on each employee. By
providing adequate resources for education and training and a patient approach, organizations can not
only smooth the transition process but also build a stronger and more adaptive company culture.
Actively listening to employee feedback and making necessary adjustments based on that feedback will
strengthen the process of adaptation and acceptance of change at all levels of the organization.
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The key to success is commitment from the top down. Company leadership must be fully behind the initiative
and willing to invest the necessary resources. Additionally, there must be a clear effort to sustain the change,
including establishing measurement systems that allow companies to proactively monitor and adjust their
processes. And of course, choosing the right partner or vendor—someone who provides not just the tools, but
also the insights and support—is critical (ABM and Lean Sigma Consulting Vendors)

Vendors involved in the ABM and Lean Sigma implementation process describe their approach as
starting with a thorough analysis of the client’s operations to identify areas that could benefit
significantly from the implementation of these methods. This process involves interviews with key
stakeholders, analysis of operational data, and assessment of existing processes. The recommendations
include strategic and tactical changes needed to optimize processes and reduce waste. Vendors also
emphasize the importance of commitment from all levels of the organization and selecting the right
partner. Selecting a vendor that provides not only the tools but also support and insight is essential to
the long-term success of ABM and Lean Sigma implementations.

This communication and alignment of the wvision involves a thorough orientation at all levels of

management, followed by specific workshops for the teams directly involved. We maintain ongoing

communication through various channels, including regular meetings to discuss progress and challenges,
and encourage feedback from all levels. It is important to us that this is a two-way dialogue (Director of the

Kareb Bojonegoro Cooperative)

The Cooperative Director emphasized the importance of communication and alignment of vision in
the process of implementing ABM and Lean Sigma. A thorough orientation process was conducted for
all levels of management, followed by a special workshop for the team directly involved in the
implementation. Effective communication was maintained through various channels, including regular
meetings held to discuss progress and challenges faced. This was not only intended to convey
information but also to encourage a two-way dialogue, allowing for feedback from all levels of the
organization. This was considered crucial to ensure broad involvement and support for the changes
being implemented.

Our biggest challenge was resistance to change. Many employees were initially comfortable with the old way

of operating. To overcome this, we held workshops that emphasized the individual and collective benefits of

this change. We also used examples from other companies that had successfully adopted similar systems. In
addition, we provided space for employees to voice their concerns, which we responded to with constructive

Jfeedback (Head of HR, Kareb Bojonegoro Cooperative)

According to the Head of HR, the biggest challenge in this process was resistance to change,
especially from employees who were comfortable with the old way of operating. To overcome this, a
series of workshops were held that emphasized the individual and collective benefits of implementing
this new method. Presentations were made using examples from other companies that had successfully
adopted similar systems to demonstrate the potential success that could be achieved. In addition, space
was created for employees to voice their concerns, to which management responded with constructive
tfeedback, demonstrating a responsive and inclusive approach to managing change.

Educating clients about the real added value of these investments is critical to gaining their support (ABM

and Lean Sigma Consulting Vendor)

Vendors involved in this process expressed the importance of educating clients about the added
value of investing in ABM and Lean Sigma. Understanding and communicating the tangible benefits of
implementing these methods was considered essential to gaining full support from client management.
This education was conducted through informative sessions that demonstrated how these practices
could improve operational efficiency and effectiveness.

From interviews with various parties, it is clear that open and effective communication and
careful change management are the keys to the successful implementation of ABM and Lean Sigma in
the Kareb Bojonegoro Cooperative. By ensuring that all levels of the organization are involved and
adequately informed about the process and benefits to be gained, as well as providing space for dialogue
and feedback, the Cooperative can increase the likelihood of acceptance and successtul implementation.
This success depends not only on the tools and techniques applied but also on how the change is
managed and communicated to all parties involved.
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We have implemented a more dynamic incentive system, which directly links individual and team
performance with recognition and rewards. We offer bonuses, recognition and promotions based on the
efficiency and innovation they bring. We also celebrate small successes on a regular basis, which is important
to maintain team spirit and motivation..... One of our key initiatives is a mentorship and coaching
program. Every employee who faces difficulties with the new system is assigned a mentor. In addition, we
hold regular coaching sessions that provide ongoing support and learning to ensure that all employees have
the opportunity to develop in accordance with the new system. (Head of HR, Kareb Bojonegoro Cooperative)

The Head of HR emphasized the importance of employee development and motivation in the
transition to ABM and Lean Sigma systems. To increase engagement and performance, the cooperative
has implemented a more dynamic incentive system, directly linking individual and team performance to
recognition and rewards. Bonuses, recognition and promotions are given based on the efficiency and
innovation introduced by employees. In addition, small successes are celebrated regularly to maintain
team spirit and motivation, which are considered vital in supporting the operational transition. The
Head of HR also highlighted the initiative of a mentorship and coaching program as part of employee
development. This program is intended to provide support to employees who are facing difficulties with
the new system, where each employee is assigned a personal mentor and undergoes regular coaching
sessions that help in continuous learning and adaptation.

We provide intensive training to client teams on how to use the new tools, and we include regular Q&A
sessions and post-implementation audits to ensure that the changes are taking root. This ongoing
engagement is essential to solidify the changes and address any issues that arise during the transition phase
(ABM and Lean Sigma Consulting Vendor)

The vendors involved in the implementation stated that they provided intensive training to the
client team on how to use the new tools introduced in the ABM and Lean Sigma systems. In addition,
they included regular Q&A sessions and conducted post-implementation audits to ensure that the
changes introduced were truly rooted in the cooperative’s daily practices. The vendors emphasized the
importance of continuous engagement as a key factor in reinforcing the changes and addressing issues
that emerged during the transition phase. This approach aimed to ensure that all levels of employees felt
supported and had the necessary resources to adapt to the new system.

From the results of the interviews conducted, it is clear that training and development are crucial
components in the successful implementation of ABM and Lean Sigma in the Kareb Bojonegoro
Cooperative. The dynamic incentive system, celebration of success, and mentorship and coaching
programs provided by the cooperative, demonstrate a serious commitment in supporting employees
during the transition process. In addition, ongoing support from vendors through intensive training and
post-implementation audits also play an important role in ensuring the successful and sustainable
adoption of the new methodology. All these initiatives are directed to not only improve operational
effectiveness and efficiency but also to build a work environment that is adaptive and responsive to
change.

This change has transformed the way the team works, with a greater focus on achieving shared goals. We
have also redesigned the workspace to promote more intense collaboration and open communication, which
supports more efficient daily operations (Head of HR, Kareb Bojonegoro Cooperative)

The Head of HR stated that the changes introduced through the implementation of ABM and Lean
Sigma have significantly transformed the way teams work in the cooperative. A greater focus has been
placed on achieving common goals, reflecting a transition to a more collaborative work culture. As part
of this initiative, the workspace has also been redesigned to promote greater collaboration and open
communication. These changes aim to support more efficient day-to-day operations and increase the
overall productivity of the team.

Of course, one example is with a manufacturing company that had problems with excess inventory and
production lead times. We implemented Lean principles to streamline their workflow, integrating a
Kanban-based pull system that ensures components are only ordered and produced as needed. For ABM, we
helped them redefine cost allocation based on actual activity, which helped them see the true cost of certain
operations and make more informed decisions about where to reduce spending (Industrial Solutions Vendor)
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The industrial solutions vendor explains how they have successfully applied Lean and ABM
principles to another manufacturing company that was experiencing similar issues with excess
inventory and production lead times. By implementing a Kanban-based pull system, they have helped
the company streamline its workflow, ensuring that components are only ordered and produced as
needed. Furthermore, ABM was applied to redefine cost allocation based on actual activity, providing
clearer insight into the true cost of a particular operation. This approach allows for more informed and
strategic decision-making in reducing expenses and optimizing resource use.

4. Discussion
4.1. Implementation of the Activity-Based Management (ABM) Concept to Control Production Costs in the
Tobacco Processing Unit at the Kareb Bojonegoro Cooperative

In the Kareb Bojonegoro Cooperative Tobacco Processing Unit, the implementation of Activity-
Based Management (ABM) aims to reduce waste and control production costs. ABM maps operational
activities to identify and eliminate activities that do not provide added value. At the procurement stage,
ABM helps control costs with negotiation strategies and fuel efficiency. At the production stage,
improvements in training, production layout, and machine maintenance contribute to reducing costs and
product defects. Analysis through the Resource-Based View (RBV) shows that ABM maximizes the use
of internal resources, while the Theory of Planned Behavior (TPB) emphasizes the importance of
positive attitudes and social support for successful implementation.

This study is in line with the findings(Chiu, 2023), reveals that the institutional structure of

regulators greatly influences the response to financial innovation to increase the operational role in
value-added efficiency. This study is also in line with(Antonini & Gomez-Conde, 2024)with quasi-
natural experiments to measure the impact of regulation can improve the quality ofproduction layout,
and machine maintenance. This finding is also in line with(Szaller et al., 2023)And(Akhter & Azad,
2023), explains that religiosity towards earnings management is able to increasenegotiation strategy
and efficiency.
The implementation of ABM in Kareb Bojonegoro Cooperative supports transparency and
accountability according to cost management guidelines. With the new software, the cooperative maps
activities in detail, producing accurate data. This ensures compliance with regulations and strengthens
the efficiency and competitiveness of the cooperative in the tobacco processing unit.

4.2. ImplementationLean Sigma Method for Waste ReductionAt the Tobacco Processing Unit at the Kareb
Bojonegoro Cooperative

Lean Sigma is a methodology that integrates the principles of Lean Manufacturing and Six Sigma to
optimize operational efficiency and quality. Lean focuses on reducing waste and increasing added value,
while Six Sigma seeks to reduce variability and improve quality through the DMAIC (Define, Measure,
Analyze, Improve, Control) method. This combination helps organizations achieve high efficiency,
consistent quality, and cost reduction. Kareb Bojonegoro Cooperative faces major challenges in
controlling production costs and reducing waste in the tobacco processing unit. Waste is seen from high
expenditures on fuel, labor wages, and maintenance costs. To improve operational efficiency and
competitiveness, cooperatives need to implement a structured management approach. The
implementation of Lean Sigma in cooperatives begins with identifying and mapping activities that affect
production costs.

This study is in line with the findings(Sulistyadi & Hutabarat, 2024), revealed that the
implementation of DMAIC in Lean Sigma of Kareb Bojonegoro Cooperative reduces production defects
and waste, improves quality and efficiency. This study is in line with(Talapatra & Gaine, 2019), states
that it is able to eliminate waste, reduce variation, and minimize environmental impact, so that
organizations achieve high efficiency and operational cost efficiency. This finding supports(Dharmayanti
et al.,, 2023b), states that digital adaptability in strengthening the impact of SMCS and environmental
innovation on sustainable financial performance for structured management formation modeling.

The use of output-based payroll systems and the search for alternative fuels are solutions to input
waste. In the process stage, production defects and excessive motion problems are addressed through
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training and workflow redesign, while the output stage utilizes a First In First Out (FIFO) queuing
system and packaging adjustments to improve product delivery efficiency.(Pereira et al., 2019; Pradana,
2021; Pradana et al., 2022). Analysis with the perspective of Resource-Based View (RBV) and Theory of
Planned Behavior (TPB) shows the importance of utilizing internal resources and positive management
attitudes towards change for the success of Lean Sigma implementation.(Safari & Saleh, 2020; Shannon
et al., 2023). The implementation of Lean Sigma in the Kareb Bojonegoro Cooperative supports
transparency, accountability, and efficiency through detailed activity mapping, complying with cost
management regulations, and increasing the cooperative's competitiveness.(Kuettner & Schubert, 2012;
Munawaroh et al., 2024).

4.3. Implementation of ABM methodology along with Lean Sigma principles for Increasing Effectiveness and
LEfficiencyAt the Tobacco Processing Unit at the Kareb Bojonegoro Cooperative

Lean Sigma combines the principles of Lean Manufacturing and Six Sigma to improve operational
efficiency and quality by reducing waste to produce waste that exceeds environmental safety standards
and process variability.(Harsito et al., 2021). Kareb Bojonegoro Cooperative implemented Lean Sigma to
overcome the challenges of high production costs and waste in the tobacco processing unit. Through
activity mapping and in-depth analysis, the cooperative identified waste in fuel and labor costs, as well
as production defects and excessive movement problems and accelerated the repair process of tobacco
processing machines.(Komari et al., 2022). Improvement measures include seeking alternative fuels, an
output-based payroll system, and redesigning workflows. These approaches increase efficiency, reduce
costs, and strengthen the cooperative's competitiveness in the market.

The implementation of Lean Sigma in the Kareb Bojonegoro Cooperative maps detailed activities,
supports transparency, accountability, and efficiency, and complies with regulations to improve the
competitiveness and operational performance of the cooperative.

5. Conclusion and Suggestions

This study has successfully stated that (1) The implementation of ABM in Kareb Bojonegoro
Cooperative includes cost allocation based on real activities, such as fuel procurement of
Rp14,375,300,000 and raw materials of Rp10,000,000,000. Production costs include raw material
processing of Rp5,000,000,000 and machine maintenance of Rp3,216,862,000. This implementation
increases efficiency, reduces waste, and supports better decision making by using the latest cost
management software. (2) The implementation of Lean Sigma in Kareb Bojonegoro Cooperative aims to
reduce waste by focusing on optimizing raw materials (Rp14,375,300,000), production
(Rp5,000,000,000), and distribution (Rp2,500,000,000). Evaluation was carried out on the procurement
of materials, processing, and distribution of tobacco, including the identification of waste such as
overproduction and defects. Implementation of ABM and Lean Sigma includes process improvement
through training, JIT system, and layout optimization, increasing operational efficiency and reducing
costs. (3) Implementation of ABM and Lean Sigma in Kareb Cooperative, Bojonegoro: Implementation
of ABM and Lean Sigma aims to increase operational efficiency and reduce costs. ABM sets costs based
on activities, while Lean Sigma uses JI'T and routine maintenance to reduce waste. Layout optimization,
cost monitoring, and I'T-based inventory management increase effectiveness. Success depends on open
communication, management support, and intensive training. Implementation of ABM and Lean Sigma
in Kareb Cooperative, Bojonegoro increases efficiency, reduces waste, and supports better decision
making. ABM allocates costs accurately, while Lean Sigma reduces waste and optimizes processes. This
study requires Increase management support, conduct intensive training, and monitor results
periodically.

Copyright:
© 2024 by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 6: 3402-8420, 2024

DOLI: 10.55214/25768484.v816.2720

© 2024 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/

3418

References

1]
2]
[s]
4]

C6]
[7]
[8]
[9]
[10]
RN
[12]

[18]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

roo]
2s]

Akhter, T., & Azad, A. K. (2023). Religiosity and bank earnings management: Revisiting international evidence.
China Journal of Accounting Research, 16(2), 100290. https://doi.org/10.1016/j.cjar.2022.100290

Alhuraish, Robledo, I., & Kobi, C. (2016). Assessment of operations with Decision on the Analytic on the Analytic
Hierarchy Process. Science Direct, 49(12), 59—64. https://doi.org/10.1016/].ifacol.2016.07.550

Anand, M., Sahay, B. S., & Saha, S. (2005). Activity-Based Cost Management Practices in India: An Empirical Study.
Decision, 32(1), 123—152. http://papers.ssrn.com/abstract=617721

Antonini, C.,, & Gomez-Conde, J. (2024). Environmental management control systems and environmental innovation:
Unintended consequences of the EU non-financial reporting directive. Management Accounting Research, May,
100903. https://doi.org/10.1016/j.mar.2024.100903

Ardianto, R., Puspita, FI, Prahastuti, RA, & ... (2024). Sustainable Solutions for Innerbox Quality Improvement at
PT. BKI Surabaya. JURMATIS: Scientific Journal of Industrial Engineering Students, 6(1), 11-23. https://ojs.unik-
kediri.ac.id/index.php/jurmatis/article/view/5203%0Ahttps://o0js.unik-
kediri.ac.id/index.php/jurmatis/article/download/5203/3385

Behavior, T. (2024). Insights from the Theory of Planned Behavior and Travel Behavior. 7(1), 171-188.

Bosnjak, M., Ajzen, I, & Schmidt, P. (2020). The theory of planned behavior: Selected recent advances and
applications. Europe's Journal of Psychology, 16(3), 352—356. https://doi.org/10.5964/€jop.v16i3.3107

Bouwer, R., & Dirkx, K. (2023). The eye-mind of processing written feedback: Unraveling how students read and use
feedback for revision. Learning and Instruction, 85(February), 101745.
https://doi.org/10.1016/j.]earninstruc.2023.101745

Chiu, IHY (2023). An institutional account of responsiveness in financial regulation- Examining the fallacy and limits
of 'same activity, same risks, same rules' as the answer to financial innovation and regulatory arbitrage. Computer
Law and Security Review, 51, 105868. https://doi.org/10.1016/j.clsr.2023.105868

Davis, G.F., & DeWitt, T. (2021). Organization Theory and the Resource-Based View of the Firm: The Great Divide.
Journal of Management, 47(7), 1684—1697. https://doi.org/10.1177/0149206320982650

Dharmayanti, N., Ismail, T., Hanifah, IA, & Taqi, M. (2023a). Exploring sustainability management control system
and eco-innovation matter sustainable financial performance: The role of supply chain management and digital
adaptability in Indonesian context. Journal of Open Innovation: Technology, Markets, and Complexity, 9(3), 100119.
https://doi.org/10.1016/j.joitmc.2023.100119

Dharmayanti, N., Ismail, T., Hanifah, IA, & Taqi, M. (2023b). Exploring sustainability management control system
and eco-innovation matter sustainable financial performance: The role of supply chain management and digital
adaptability in Indonesian context. Journal of Open Innovation: Technology, Markets, and Complexity, 9(3), 100119.
https://doi.org/10.1016/j.joitmc.2023.100119

Duong, C.D. (2023). Karmic beliefs and social entrepreneurial intentions: A moderated mediation model of
environmental complexity and empathy. Journal of Open Innovation: Technology, Markets, and Complexity, 9(1),
100022. https://doi.org/10.1016/] joitmc.2023.100022

Filardi, I, Berti, D., & Moreno, V. (2015). Information Technology and Quantitative Management (ITQM 2015)
Implementation analysis of Lean Sigma in I'T applications. A multinational oil company experience in Brazil. Procedia
- Procedia Computer Science, 55(Itqm), 1221-1230. https://doi.org/10.1016/].procs.2015.07.128

Fraccascia, L., Ceccarelli, G., & Dangelico, R. M. (2023). Green products from industrial symbiosis: Are consumers
ready for them? Technological Forecasting and Social = Change, 189(March 2022), 122395.
https://doi.org/10.1016/].techfore.2023.122395

Fred van Raaij, W., Antonides, G., & Manon de Groot, I. (2020). The benefits of joint and separate financial
management of couples. Journal of Economic Psychology, 80(January), 102318.
https://doi.org/10.1016/).joep.2020.102313

Goldkuhl, G., Cronholm, S., & Lind, M. (2020). Multi-grounded action research. In Information Systems and e-
Business Management (Vol. 18, Issue 2). Springer Berlin Heidelberg. https://doi.org/10.1007/510257-020-00469-1
Harsito, C., Xaverius, A., Prasetyo, SD, Wulansari, P., & Pradana, JA (2021). Automatic Waste Transport Conveyor
with Load Cell and Flow Sensor. Journal of Mechanical Engineering Manufactures Materials and Energy, 5(1), 18—
33. https://doi.org/10.31289/jmemme.v5i1.4177

Hoque, A., Le, D.T., & Le, T. (2024). Does digital transformation reduce bank's risk-taking? evidence from
Vietnamese commercial banks. Journal of Open Innovation: Technology, Markets, and Complexity, 10(2), 100260.
https://doi.org/10.1016/j.joitmc.2024.100260

Indrawati, S., & Ridwansyah, M. (2015). Manufacturing Continuous Improvement Using Lean Six Sigma: An Iron
Ores Industry Case Application. Procedia Manufacturing, 4(Iess), 528—534..
https://doi.org/10.1016/j.promfg.2015.11.072

Kaklis, D., Varlamis, I., Giannakopoulos, G., Varelas, T. J., & Spyropoulos, C. D. (2023). Enabling digital twins in the
maritime sector through the lens of Al and industry 4.0. International Journal of Information Management Data
Insights, 3(2), 100178. https://doi.org/10.1016/].jjimei.2023.100178

Kan, MPH, Fabrigar, L.R., & Fishbein, M. (2016). Encyclopedia of Personality and Individual Differences.
Encyclopedia of Personality and Individual Differences, 1-8. https://doi.org/10.1007/978-3-319-28099-8

Kessler, E. H. (2013). Resource-Based View of the Firm. Encyclopedia of Management Theory, March 2019, 1-20.
https://doi.org/10.4135/9781452276090.n232

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 6: 3402-3420, 2024

DOLI: 10.55214/25768484.v816.2720

© 2024 by the authors; licensee Learning Gate



[26]
[27]

[o8]
[29]

[s0]
[s1]
[s2]

[33]
[34]

[s5]

[s6]
[s7]

[s8]

[s9]

[40]

[41]
[+2]
(48]

[44]
[45]

[46]
[47]

3419

Khelf, M., Guettafi, S., & Bhouri, N. (2022). An Overview of the Algiers Subway Management Before and During the
Covid-19 Pandemic to Avert Potential Financial Losses. Transportation Research Procedia, 64(C), 191-198.
https://doi.org/10.1016/j.trpro.2022.09.023

Komari, A., Salsabillah, VK, Indrasari, LD, Pradana, JA, & Tripariyanto, AY (2022). CUTTING MACHINE
REPLACEMENT PLANNING USING THE REPLACEMENT ANALYSIS METHOD IN AN ENGINEERING
ECONOMICS APPROACH AT CV. MUSTA'IM. Heuristic Journal, 57—70.

Kuettner, T., & Schubert, P. (2012). IT-Based Competitive Advantage: A Cross-Case Comparison of Business
Software Usage. Procedia Technology, 5, 181-189. https://doi.org/10.1016/].protcy.2012.09.020

Lambri, N, Dei, D., Goretti, G., Crespi, L., Brioso, R.C., Pelizzoli, M., Parabicoli, S., Bresolin, A., Gallo, P., La Fauci,
F., Lobefalo, F., Paganini, L., Reggiori, G., Loiacono, D., Franzese, C., Tomatis, S., Scorsetti, M., & Mancosu, P.
(2024). Machine learning and lean six sigma for targeted patient-specific quality assurance of volumetric modulated
arc  therapy  plans.  Physics and Imaging in  Radiation = Oncology,  81(August),  100617.
https://doi.org/10.1016/j.phro.2024.100617

Lighter, D. E. (2014). The application of Lean Six Sigma to provide high-quality, reliable pediatrics. International
Journal of Pediatrics and Adolescent Medicine, 1(1), 8—10. https://doi.org/10.1016/].ijpam.2014.09.009
Lépez-Cabarcos, M. A., Pifeiro-Chousa, J., Quifiod-Pifieiro, L., & Loépez-Pérez, M. L. (2024). Water and waste
management strategies as drivers of the financial performance of food companies. Technological Forecasting and
Social Change, 200(September 2023). https://doi.org/10.1016/].techfore.2023.123138

Martens, W., Yapa, P., Safari, M., & Watts, S. (2021). The influence of earnings management on bank efficiency: the
case of frontier markets. Heliyon, 7(10), e08232. https://doi.org/10.1016/).heliyon.2021.08232

Mi, B, Zhang, L., Han, L., & Shen, Y. (2024). Bank market power and financial reporting quality. Journal of
Corporate Finance, 84, 102530. https://doi.org/10.1016/j.jcorpfin.2023.102530

Munawaroh, I, Wahib, A., & Isaskar, R. (2024). Consumer Behavior of Potato Donuts in Malang, Indonesia: An
Extended Theory of Planned Behavior (ETPB) Approach. Agriecobis (Journal of Agricultural Socioeconomics and
Business), 7(01), 1-11.

Ngoc, V., Anh, M., Kim, H., Anh, N, Huy, V. N, Huy, H. G., & Duc, M. L. (2023). Improve Productivity and Quality
Using Lean Six Sigma: A Case Study. International Research Journal on Advanced Science Hub, 05(03).

Nguyen, D.T., & Dao, T.K. (2023). The mediating role of innovation in the relationship between high-performance
human  resource = management  practices and  firm  performance. = Heliyon,  9(12), e22720.
https://doi.org/10.1016/j.heliyon.2023.e22720

Noorhayati, SM, & Fahyuni, EF (2024). The Role of Leadership in Improving Managerial Accountability at Islamic
Higher Education. Nidhomul Haq: Journal of Islamic Education Management, 9(2), 239-253.
https://doi.org/10.81538/ndh.v9i2.4584

Nunes, I. L. (2015). Integration of Ergonomics and Lean Six Sigma. A model proposal. Procedia Manufacturing,
3(Ahfe), 890—-897. https://doi.org/10.1016/j.promfg.2015.07.124

Paarima, Y., Kwashie, A. A., & Ofei, A. M. (2021). Financial management skills of nurse managers in the Eastern
Region of Ghana. International Journal of African Nursing Sciences, 14, 100269.
https://doi.org/10.1016/j.ijans.2020.100269

Palma-Molina, P., Hennessy, T., Dillon, E., Onakuse, S., Moran, B., & Shalloo, L. (2023). Evaluating the eftects of
grass management technologies on the physical, environmental, and financial performance of Irish pasture-based
dairy farms. Journal of Dairy Science, 106(9), 6249—6262. https://doi.org/10.3168/jds.2022-23111

Park, S.H., Dhalgaard-park, S M., & Kim, D. (2020). New Paradigm of Lean Six Sigma in the 4th Industrial
Revolution Era.  Quality  Innovation  Prosperity = Kvalita  Inovicia  Prosperita,  24(1), 1-16.
https://doi.org/10.12776/QIP.V2411.1430

Pereira, AMH, Silva, MR, Domingues, MAG, & S4, JC (2019). Lean Six Sigma Approach to Improve the Production
Process in the Mold Industry : a Case Study. Quality Innovation Prosperity Kvalita Inovécia Prosperita, 23(3), 103—
121. https://doi.org/10.12776/QIP.V2313.1334

Pradana, JA (2021). UTILITY 1 SERVER ON QUEUE SERVICE (STUDY: BANK ACCOUNT NUMBER
CONVERSION). AJIM (Airlangga Journal of Innovation Management), 2(2), 187—193.

Pradana, JA, Komari, A., & Indrasari, LD (2020). Feasibility Study of Coffee Tell Business with Financial Analysis.
Innovative Industries: Journal of Industrial Engineering, 10(2), 92—97.

Pradana, JA, Yunastrian, KS, & Abdullah, MF (2022). Integration of Waiting Line and Fishbone Diagram as
Optimization of the Number of Account Migration Queue Facilities. INTECH Journal of Industrial Engineering,
Serang Raya University, 8(1), 17-22.

Proenca, C., Augusto, M., & Murteira, J. (2023). The effect of earnings management on bank efficiency: Evidence
from ECB-supervised banks. Finance Research Letters, 51(October 2022). https://doi.org/10.1016/).fr1.2022.1084:50
Purwohandoyo, A. (2018). Comparative Analysis of Solid Medical Waste Management Costs Between Self-
Management and Outsourcing Systems at the “Dharmais” Cancer Hospital. Indonesian Journal of Hospital
Administration, 2(8), 183—193.

Qiu, Z., Zhang, J., & Xu, J. (2020). A Study Based on Lean Six Sigma Auto Parts Production. Conference on Social
Science and Modern Science, 526—529. https://doi.org/10.88007/Proceedings.0000794

Rotikan, GS (2018). Application of Activity Based Costing Method in Determining Production Cost at PT.
TROPICA COCOPRIMA. Journal of Economic, Management, Business and Accounting Research, 1(3), 1019-1029.
https://ejournal.unsrat.ac.id/index.php/emba/article/view/2307

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 6: 3402-3420, 2024

DOLI: 10.55214/25768484.v816.2720

© 2024 by the authors; licensee Learning Gate



[48]

[497

[65]

[s6]
671

[58]

[59]
[60]

f61]

[62]

3420

Safari, A., & Saleh, AS (2020). Key determinants of SMEs' export performance: a resource-based view and
contingency theory approach using potential mediators. Journal of Business and Industrial Marketing, 35(4), 635—
654 https://doi.org/10.1108/JBIM-11-2018-0324

Scala, A., Ponsiglione, A.M., Loperto, 1., Vecchia, A. Della, Borrelli, A., Russo, G., Triassi, M., & Improta, G. (2021).
Lean Six Sigma Approach for Reducing Length of Hospital Stay for Patients with Femur Fracture in a University
Hospital. International Journal of Environmental Research and Public Health Article.

Sénéchal, O., & Tahon, C. (1997). A modeling approach for production costing and continuous improvement of
manufacturing processes. Production Planning and Control, 8(8), 731-T742.
https://doi.org/10.1080/095372897234623

Shannon, N., Trubetskaya, A., Igbal, J., & McDermott, O. (2028). A total productive maintenance & reliability
framework for an active pharmaceutical ingredient plant utilization design for Lean Six Sigma. Heliyon, 9(10),
€20516. https://doi.org/10.1016/j.heliyon.2023.e20516

Sulistyadi, K., & Hutabarat, J. (2024). Uncovering the Secrets of High Quality Stonow Kediri Yellow Tofu with
DMAIC and Supporting Technology. YMER, 23(07), 1084—1057.

Szaller, A., Fries, C.,, & Kéadar, B. (2023). Financial aspects of a trust-based resource sharing platform. CIRP Journal of
Manufacturing Science and Technology, 48, 88—105. https://doi.org/10.1016/].cirpj.2023.03.004

Talapatra, S., & Gaine, A. (2019). Putting Green Lean Six Sigma Framework into Practice in a Jute Industry of
Bangladesh: A Case Study. American Journal of Industrial and Business Management, 09(12), 2168—2189.
https://doi.org/10.4236/ajibm.2019.912 144

Tran, T., Nhan, K.L.-, Ghabour, R., & Daroczi, M. (2020). The use of Lean Six-Sigma tools in the improvement of a
manufacturing company - case study. PRODUCTION ENGINEERING ARCHIVES, 26(1), 380-35.
https://doi.org/10.830657/pea.2020.26.07

Trussel, J. M., & Bitner, L. N. (1998). Strategic cost management: An activity-based management approach.
Management Decision, 36(7), 441—447. https://doi.org/10.1108/00251749810227093

Usman, A., Wirawan, H., & Zulkifli. (2021). The effect of human capital and physical capital on regional financial
conditions: the moderating effect of  management control system. Heliyon, 7(5).
https://doi.org/10.1016/).heliyon.2021.€06945

Wang, L., & Wang, Y. (2022). Supply chain financial service management system based on block chain IoT data
sharing and edge computing. Alexandria Engineering Journal, 61(1), 147—158.
https://doi.org/10.1016/].a€).2021.04.079

Whu, Y. (2024). Enterprise financial sharing and risk identification model combining recurrent neural networks with
transformer model supported by blockchain. Heliyon, 10(12), €32639. https://doi.org/10.1016/j.heliyon.2024.e32639
Yan, Y., Zhang, H.,, & Zhang, M. (2024a). Study on the Impact of Digital Financial Inclusion on Low-Carbon
Agricultural Development in Guizhou Province Empirical analysis based on two-way fixed effects model and
mediated effects model. Procedia Computer Science, 242, 428—435. https://doi.org/10.1016/].procs.2024.08.164

Yan, Y., Zhang, H., & Zhang, M. (2024b). Study on the Impact of Digital Financial Inclusion on Low- Carbon Study
on the Impact of Digital Financial Inclusion on Low- Carbon Agricultural Development in Guizhou Province.
Procedia Computer Science, 242, 428—435. https://doi.org/10.1016/].procs.2024.08.164

Zhang, J. (2024). Impact of an improved random forest-based financial management model on the effectiveness of
corporate sustainability decisions. Systems and Soft Computing, 6(May), 200102.
https://doi.org/10.1016/j.sasc.2024.200102

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 6: 3402-3420, 2024

DOLI: 10.55214/25768484.v816.2720

© 2024 by the authors; licensee Learning Gate



