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making process in Giriloyo Village. One of the main issues identified is the
suboptimal size of the canting spout, which causes wax blockages due to dirt
particles. This study employs TRIZ tools, including Function Analysis, to identify
problems, develop innovative solutions to the issues, and develop solutions that
address contradictions in the canting system. The analysis results indicate that
several inventive principles, such as Merging, Beforehand Cushioning,
Segmentation, and Feedback, can enhance the canting tool's performance. Proposed
solutions include adding a heater, filter, flow regulator, and interchangeable canting
spouts to meet different needs. These solutions can accelerate the Batik-making
process, reduce production costs, and enhance market competitiveness. However,
further verification is required to validate the proposed design's superiority over
traditional canting tools. This research opens opportunities for further development
in Batik tool innovations to enhance the sustainability of the Batik creative industry

in Indonesia.
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1. INTRODUCTION

Innovation and creativity have become broadly
used terms in many national development strategies.
The Creative Economy concept has been derived from
innovation and creativity in Creative Industries [1].
Various economic experts often express the creative
industry as the fourth-wave industry after agriculture,
industry, and information technology [2]. Within this
classification, Batik can be under art, crafts, or fashion
subsectors. The development of the Batik craft industry
in Indonesia faces various challenges that need to be
addressed to promote further growth.

The Indonesian Batik industry is a sector with
many SMEs. However, Batik SMEs are hardly known

© 2025 Some rights reserved

for their ecologically sustainable behavior [3]. Before
the monetary crisis in 1997, Batik SMEs experienced
rapid growth. The Indonesian Batik industry has
significantly developed, especially in the 1980s when
Batik was adopted as formal wear for state and formal
events [4]. This period marked the rise of Batik's status
both nationally and internationally. The Batik industry
is spread across various regions in Java, each
developing a distinctive style, such as Pekalongan,
Surakarta, Yogyakarta, Lasem, Cirebon, and Sragen,
with unique motifs that reflect local identity. Batik
production techniques are categorized into three main
types: hand-drawn Batik (using canting), stamped
Batik (using copper stamps), and printed Batik [5]. The
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evolution of the Batik industry in Indonesia is closely
related to its long history, reflecting a blend of
industrial processes and traditional crafts.

In addition, UNESCO has recognized Batik as an
Intangible Cultural Heritage of Humanity, further
strengthening its position in Indonesian and world
culture. From an industrial perspective, the growth of
Batik is closely linked to the national textile industry,
which currently faces stiff competition, especially from
China [6]. Indonesian textile products face intense
competition in the domestic market due to the lower
prices of textiles imported from China [7]. This price
disparity has made locally produced textiles less
attractive to consumers, placing the Indonesian textile
industry in a precarious position and threatening its
long-term sustainability. The challenges have been
further exacerbated by economic globalization, which
has compelled Indonesia to eliminate both tariff and
non-tariff trade barriers, including those on textile
imports [8]. As a result, various sectors within the
textile industry, including fabric production and
garment manufacturing, are experiencing significant
pressure to remain competitive.

Despite these challenges, Indonesian Batik
maintains its status as a unique artisanal craft that
heavily relies on the creativity of its artisans in
designing, innovating with different fabric types, and
marketing their products in a specialized manner [9].
As a handmade craft, the quality of Batik plays a crucial
role in determining its value, while its market
segmentation also influences its pricing strategy.
However, there remains a lack of awareness among
many Batik artisans regarding the importance of
continuous innovation [10]. Many artisans still
perceive Batik making as a traditional, inherited
occupation rather than an evolving creative industry.
Consequently, they tend to focus on reproducing
established motifs rather than exploring new,
contemporary designs that could enhance the
competitiveness of Indonesian Batik in both domestic
and international markets [11].

As a type of clothing, Batik is closely related to
fashion development, which is part of the creative
industry. The Batik industry is vital to Indonesia's
economy, particularly in rural areas, where it provides
employment opportunities and supports local artisans
[12]. The industry is classified under the creative
economy sector, which is important for Indonesian
economic development [13].

Yogyakarta Special Region is known as one of the
centers of Batik in Indonesia. The Batik creative
industry in this region has great growth potential,
especially as a craft subsector. Crafts, as part of the
creative industry, not only meet the practical needs of
artisans but also contribute to the preservation of Batik
art by making the craft more accessible to a broader
audience, including children with special needs [14].
This research focuses on the role of hand-drawn Batik

artisan groups in Giriloyo as cultural preservers and
contributors to local economic resilience. This study
aims to support innovation that sustains the Batik
industry's cultural and economic vitality by addressing
challenges in the production process, such as
inefficiencies in the canting tool.

Batik-making activities are a preserved cultural
heritage and a source of livelihood for the local
community. Activities such as Batik production,
product galleries and exhibitions, Batik courses for
tourists, and restaurants offering local food and
beverages have turned this village into a sustainable
creative economy center. This village plays a crucial
role in preserving the art of Batik, although there are
challenges in the production process. The traditional
Batik tool, or canting, still has significant limitations,
slowing the motif Batik-making process. It takes 3 to 6
months to complete a single piece of Batik fabric,
leading to high product prices and difficulty in selling
it in the market.

The canting is the primary tool in the traditional
Batik-making process, and it is used to apply hot wax
to fabric. While it is a cultural icon of Indonesia, the
canting has several drawbacks that hinder the
development of the Batik industry. Using a traditional
canting is labor-intensive and requires high skill and
artistry. Artisans must maintain a steady hand to ensure
that the wax is applied accurately, which can be
physically demanding and lead to musculoskeletal
issues over time [15]. Moreover, the manual process
using traditional canting is time-consuming, making it
less efficient for large-scale production [16].

Innovations, such as the development of electric
canting, have been attempted to improve efficiency and
productivity. However, early prototypes of electric
canting still have limitations, including less ergonomic
designs and suboptimal material durability [17]. On the
other hand, alternatives like canting stamps made from
recycled paper offer a more economical solution but
lack sufficient durability for long-term use.
Additionally, access to production tools like canting,
especially in remote areas, remains a challenge. Many
micro-scale Batik artisans struggle to obtain equipment
that meets their needs [18]. This highlights that while
canting is an integral part of cultural heritage, further
technological development and better tool distribution
are needed to support the sustainability of Indonesia's
Batik industry.

This research aims to improve the efficiency of the
canting tool in Batik production by utilizing two
innovative analysis methods: Function Analysis and
TRIZ (Theory of Inventive Problem Solving). The
primary goal of this research is to identify the current
problems with the canting tool through Function
Analysis, which allows for mapping its functions and
uncovering design deficiencies. The TRIZ method will
provide innovative  solutions by  resolving
contradictions and improving one aspect of the problem
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without worsening other functions, based on the 40
inventive principles that have proven effective in
solving similar issues [19]. By applying TRIZ
principles, a new canting design is expected to be
developed that is more efficient and better suited to the
needs of Batik production. This research is anticipated
to overcome the challenges in the Batik production
process, accelerate production time, and reduce costs,
thereby enhancing the competitiveness and
sustainability of the Batik industry in Indonesia.

The main contributions of this research are
described as follows:

1) This research develops an innovative approach to
improving the canting tool used in Batik
production. The study's use of TRIZ tools, including
Function Analysis, provides a systematic
framework for identifying design deficiencies and
enhancing the tool's efficiency.

2) It investigates specific inventive principles,
including Merging, Beforechand Cushioning,
Segmentation, and Feedback, which are applied to
address technical contradictions in the canting tool,
such as wax flow control and dirt prevention,
without compromising other functionalities.

3) This study contributes to optimizing the Batik-
making process by proposing modifications like
adding a heater, incorporating a filter, adjusting the
flow regulator, and introducing interchangeable
canting spouts. These improvements aim to reduce
production time, lower costs, and increase the
competitiveness of Batik products in the market.

4) As apractical guide, this research offers insights for
artisans and producers in the Batik industry to

enhance tool functionality and operational
efficiency, supporting the long-term sustainability
of Indonesia’s Batik creative industry.

2. RELATED WORK

TRIZ is an acronym for the Russian term Teoriya
Resheniya Izobretatelskikh Zadatch, translated as
"Theory of Inventive Problem Solving." Russian
scientist Genrich S. Altshuller developed this method
in 1946 [20]. The TRIZ philosophy has evolved from
its original four pillars (ideality, resources,
functionality, and contradictions), with the addition of
a fifth pillar (space/time/interface), into seven updated
pillars, including system transfer and system transition
[21]. TRIZ is a problem-solving methodology based on
logic and data rather than intuition, designed to
accelerate the creative problem-solving process. It can
be applied to various types of problems, both technical
and non-technical [20].

By utilizing the appropriate tools, various TRIZ
solution principles can be generated and then translated
into specific solutions that address real-world
problems, which can subsequently be developed into
technical innovations. Due to its effectiveness and
broad applicability, TRIZ has been widely adopted by
academics and industry professionals for several
decades [19], [20], [22], [23]. It has been applied not
only in traditional engineering fields but also in
business and management [24], services [25], [26],
[27], green supply chain and sustainable innovation
[28],[29],[30],[31],as well as in maintenance [32],
[33], [34].

To clarify the distinction between existing

Table 1. Literature review and research

Aspect Literature review Research conducted

Definition Focused on mechanical improvements Applies TRIZ methodology to resolve technical
(e.g., spout taper in US2567960A), contradictions in canting design, integrating
ergonomic handles (IDP000036576), or Function Analysis and inventive principles.
electric prototypes.

Objective Optimize single parameters (e.g., Optimize single parameters (e.g., clogging reduction,

Data source

clogging reduction, ergonomics) without
systematic trade-off analysis.

Patents (US2567960A), prototypes, and
artisan feedback.

Method Empirical trials, mechanical redesigns, or
material substitutions (e.g., recycled
paper canting stamps.

Results Incremental improvements (e.g., 20%
faster wax flow in electric canting.

Contribution Provide a theoretical basis and

justification for the research conducted.

ergonomics) without systematic trade-off analysis.
Identify and resolve contradictions (e.g., precision
vs. reliability) using TRIZ tools to enhance overall
canting performance.

Direct observation of canting use in Giriloyo Village,
interviews with artisans, and functional testing of
prototypes.

Function Analysis to map canting subsystems,
Contradiction Matrix (Parameters #27-28), and
inventive principles (Merging, Feedback).
Development of a more efficient canting design with
features such as heaters, filters, flow regulators, and
replaceable spouts.

Providing real solutions that can increase the
efficiency of Batik production in Giriloyo.
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Table 2. Previous research

Author Year Method Business and Sustainable Service Product
management development

Chou [21] 2021 Triz v

Aguilar-Lasserre 2020 Triz N4 N4

etal. [23]

Ekmekci and 2015 Triz N4

Koksal [19]

Delgado-Maciel 2020 Triz v

et al. [24]

Souchkov [25] 2019 Triz v V4

Kose and Guner 2020 Triz v

(28]

Shie et al. [27] 2022 Triz v

This Research Triz V4 V4 V4 v
theoretical knowledge and the contributions of this
study, Table 1 presents a comparative summary of the Generol | W= | General
literature review and the research conducted to clarify problem oty By
the distinction between existing theoretical knowledge o model of
and this study's contributions. It highlights key Brablem ] solution
differences in purpose, methodology, data sources, and
outcomes. This comparison emphasizes how the Specific y | Simplfied Specific
current research builds upon existing knowledge by problem el problem solution

providing practical innovations tailored to solve real-
world problems in the traditional Batik-making
process.

Table 2 provides a comparative overview of
previous research that applied the TRIZ methodology
across various fields, including business and
management, sustainability, service innovation, and
product development. It illustrates how TRIZ has been
widely adopted in different domains but rarely applied
within traditional craft industries such as Batik. The
table highlights that many studies have focused on
single or dual aspects, such as product development or
sustainability. This research stands out by addressing
all four aspects simultaneously. By applying TRIZ not
only for technical improvement but also to support
sustainable practices, enhance service quality, and
strengthen business competitiveness, this study offers a
more holistic contribution to the creative industry,
particularly in Batik production.

3. RESEARCH METHODS

TRIZ leverages available resources to improve
system functionality and ideality. It requires converting
between the factual and TRIZ domains, suggesting five
steps for solving problems and converting solutions
into specific outcomes. To generate generic solutions,
designers or engineers must classify the TRIZ problem
and select the appropriate tools to solve it. Each
problem classification is associated with several
knowledge-based tools, such as the 39 engineering
parameters and contradiction matrix, along with the 40

Fig. 1. Triz problem-solving flow

TRIZ minimizes time wasted in solving
contradictory problems by applying various proven
solution strategies. The method involves transforming
specific problems into abstract ones, solving them at the
abstract level, and translating the solutions into
concrete forms. The TRIZ problem-solving process
consists of five stages (Fig. 1).

3.1. Specific problem

The primary focus is to identify and define the
problem in detail. A specific problem is an issue that
arises within a particular context and is examined in
depth based on its unique circumstances. This step
involves gathering all relevant information about the
problem, including background, conditions, and
influencing variables. These steps aim to gain a deep
understanding of the problem at hand so that the
solution developed is completely aligned with the
needs and no crucial aspects are overlooked [35].

The functional analysis method is designed to
understand and resolve problems by analyzing the
functions of a system or product. This process begins
by identifying the central system and breaking it into
individual components, each playing a specific role
within the overall system [36]. Once the components
are identified, the next step is to group them into a
supersystem, a collection of components working
together to perform a particular function. Our

inventive  principles for resolving technical framework adapts TRIZ methodology to traditional
contradictions. craft tools through five stages.
34 d http://dx.doi.org/10.30656/jsmi.v9i1.10250
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At this step, the target for each component and
supersystem is established, which includes functional
objectives such as efficiency, precision, or performance
that must be achieved. The analysis is then conducted
to understand how the components and surrounding
systems interact in achieving the defined objectives
(Fig. 2). This process helps identify potential issues
such as inefficient wax flow, thermal imbalances, or
component misalignment within the canting system,
leading to problems like wax clogging, inconsistent
application, and user discomfort during the Batik-

making process [36].

Parameter are
changed/maintained
due to action

Function

Action-verb

Subject

Carrier of the function

Fig. 2. Function analysis

3.2. Simplified problem
In the simplified problem stage of the TRIZ
method, the previously identified problems are
simplified using the Engineering Contradiction model
[37]. This step seeks to identify and understand
technical or functional contradictions within the
system. These contradictions arise when two system
parameters conflict, where improving one parameter

reduces the performance of another [38].

The problem is simplified by focusing on the core
contradiction, reducing its complexity. The engineering
contradiction model breaks down the problem into a
more structured form, with the involved parameters
identified and deeply analyzed. Clearly defining these
contradictions allows for developing focused and
innovative solutions, utilizing TRIZ principles to
resolve the problem without compromising other
aspects of the system [36].

An engineering contradiction in TRIZ theory
occurs when efforts to improve one aspect of a system
inadvertently worsen another element. TRIZ uses IF,
THEN, and BUT statements to describe scenarios
where attempts to enhance one parameter negatively
affect another [39]. The structure of engineering
contradictions includes:

1. TF: Indicates the action or condition intended for
improvement (improving parameter), typically
representing the desired change to enhance
performance, efficiency, or a specific system
function.

2. THEN: Represents the positive outcome expected
from the desired change, i.e., the intended result of
improving the parameter mentioned in the IF
clause.

3. BUT: Describes the adverse effect
improvement (worsening parameter),

of the
usually

impacting another parameter, thus creating the
contradiction.

3.3. General problem

In the general problem stage, the simplified
problem is further abstracted after contradiction
analysis [36]. The first step is identifying the parameter
targeted for improvement (improving parameter) and
the parameter likely to deteriorate (worsening
parameter). This contradiction arises because
enhancing one parameter (e.g., measurement accuracy
by reducing spout size) often negatively impacts
another (e.g., reliability due to clogging) [39].

The 39 TRIZ parameters model aids in matching
and analyzing how changes to one parameter affect
others. By generalizing the problem into a more
abstract form, foundational principles applicable to
various similar situations can be identified, thus
facilitating the development of more -effective
innovative solutions. This stage allows for framing the
problem in a universal context and formulating optimal
solutions to address technical contradictions efficiently.

3.4. General solution

The general solution step focuses on utilizing
inventive principles derived from analyzing technical
contradictions [36]. This process begins by leveraging
the TRIZ contradiction matrix to identify relevant
inventive principles based on the determined para-
meters, the improving parameter, and the worsening
parameter from the 39 TRIZ Parameters [40].

TRIZ contradiction matrix shows this matrix,
which provides a list of inventive principles that can be
applied to address the conflict between these two
parameters. Each parameter combination within the
matrix indicates several applicable inventive tenets,
such as segmentation, merging, or adding new
elements. The discovered inventive principles are then
tailored to the problem's specific context, ensuring that
the developed solutions are general and pertinent to the
situation at hand. TRIZ 40 Inventive Principles
illustrates how creative solutions derived from TRIZ
inventive principles facilitate the development of more
innovative approaches to resolve technical contra-
dictions without compromising overall system
performance [41].

3.5. Specific solution

In the specific solution phase, the ideas generated
from the inventive principles in the previous stage are
developed into concrete and specific solutions. The
inventive principles selected through the TRIZ
contradiction matrix are translated into practical ideas
that can be directly applied to the encountered problems
[36].

This process involves adapting these principles to
align with the context of the system or product being

d http://dx.doi.org/10.30656/jsmi.v9i1.10250
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analyzed. Each generated idea undergoes thorough
evaluation to ensure its effectiveness in resolving the
technical contradictions without creating new issues.
Once specific ideas are validated, the next step is to
implement them in a tangible form, whether through
design modifications, process changes, or other
technical developments. This phase ensures that the
solutions developed effectively address the initially
identified problems while providing significant
performance improvements.

4. RESULTS AND DISCUSSION
4.1. A systematic framework for canting tool
innovation
Our framework adapts TRIZ methodology to
traditional craft tools through four stages:
1. Problem mapping
Function analysis to decompose canting sub-
systems (spout, wax reservoir, handle) and
interactions (e.g., wax flow, heat transfer).
2. Contradiction identification
Pairing improving/worsening parameters using
artisan input and observational data.
3. Principle selection
TRIZ contradiction matrix inventive principles
(merging, segmentation).
4. Solution validation
Prototype testing with Batik artisans in Giriloyo
Village.
This framework bridges TRIZ technical problem-
solving with cultural craft preservation.

4.2. Problem statement

The Batik Village of Giriloyo faces several
significant issues related to the traditional Batik
production process. One major problem in the
traditional Batik-making process is the limitation of the
canting tool, particularly its ergonomics, functionality,
and flow efficiency. The main challenge lies in the
design of the canting's nozzle, the narrow spout that
channels hot wax onto the fabric. Many artisans face
difficulties due to the suboptimal nozzle dimensions.
Specifically, a smaller nozzle is needed for detailed
work, but this reduced size tends to be prone to
clogging, while a larger nozzle improves flow but
sacrifices precision. This trade-off between precision
and reliability leads to slow wax flow and makes it
difficult to create intricate patterns. Additionally, dirt or
residue in the wax often clogs the nozzle (Fig. 3),
disrupting the wax application and significantly
delaying the overall production process. As a result,
completing a single Batik fabric can take 3 to 6 months,
making the production process highly inefficient.

This issue also results in high production costs,
ultimately affecting the selling price of Batik. The high
prices of Batik from Giriloyo become unaffordable for
most consumers, leading to difficulties in sales and
hindering the growth of the creative economy in the

village. Therefore, effective solutions are necessary to
address the issues with the canting to make the Batik
production process more efficient and productive,
allowing Batik to be sold at more accessible prices
without compromising quality.

Wax Reservoir

Handle

Spout

Fig. 3 Traditional canting design

The observed problems in the traditional canting
tool include slow wax flow, difficulty creating delicate
and detailed patterns, and frequent blockages due to dirt
or impurities. These issues negatively impact the
quality and efficiency of the Batik production process.
While one initial hypothesis suggests that the nozzle
size may contribute to these problems, other possible
factors, such as the artisan's canting handling skills,
temperature stability, and the physical properties of the
wax, must also be considered.

To verify whether the nozzle size plays a key role
in this issue, a functional analysis was conducted,
examining the interaction of each component within the
canting system. The analysis revealed that a smaller
nozzle could theoretically improve the accuracy of wax
application, but it also increases the risk of clogging,
particularly when contaminants are present. Therefore,
instead of immediately proposing a smaller nozzle as
the solution, the study identifies an engineering
contradiction: improving precision (e.g., through a
smaller nozzle) potentially reduces reliability (e.g., due
to higher clogging risk). This contradiction forms the
basis for further exploration using TRIZ to find
balanced,  principle-based  solutions  without
prematurely fixating on a single design modification.
At this point, the problem presents a contradictory
technical challenge. Modifying the canting's nozzle
size is expected to improve the quality of the Batik and
expedite the production process, however, it may
worsen the system's ability to prevent dirt
accumulation. In TRIZ analysis, such situations occur
every day, where improving one aspect leads to another
decline.

4.3. Function analysis tools

The following are the components of the canting
system: components (box): hand, handle, spout, wax
reservoir subsystem components (hexagonal): air,
fabric holder target (circle): wax liquid: the wax liquid
is the primary target here, as various components and

36
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Fig. 4. Function analysis tools

Fig. 4 presents an analysis diagram illustrating the
interactions between components:

1. Hand hold handle (normal): The hand typically
holds the handle without problems or imbalances.
However, transferring it from the handle to the hand
is harmful, as it can cause burns.

2. Handle hold spout (normal): The handle holds the
spout normally without issues.

3. Air cool spout (harmful): Cold air cools the spout,
resulting in harmful interaction that can cause the
wax inside the spout to solidify, hindering the Batik
process.

4. Spout flow wax liquid (excessive): The flow from
the spout to the wax liquid is excessive, potentially
causing uncontrolled wax flow.

5. Spout flow wax liquid (insufficient): When the wax
inside the spout solidifies due to cold air, it can
obstruct the flow of the liquid.

6. Handle hot to hand (harmful): Heat transferred from
the handle to the hand is harmful, as it can cause
burns.

7. Air cooling wax liquid (harmful): Cold air cools the
wax liquid, causing a harmful interaction that
causes the wax to solidify before reaching the
fabric.

8. Wax liquid flow fabric (excessive): The wax liquid
flows to the fabric excessively. This occurs when
the wax is too hot and lacks a cover, leading to
spillage before touching the fabric.

9. Fabric holder hold fabric (normal): The fabric is
usually held by the fabric holder, facilitating
standard positioning.

10. Handle hold wax reservoir (normal): The handle
holds the wax reservoir normally with no issues.

11. Wax reservoir flow spout (excessive): When the
wax reservoir is too hot, wax flows excessively
from the reservoir to the spout, overflowing wax
liquid into the spout.

The functional model accounts for all relevant
subsystems, including wax particles/dirt, which interact

harmfully with the spout. It ensures a comprehensive
analysis of factors affecting clogging.

4.4. Simplified problem

IF we reduce the size of the "Cucuk Canting,"
THEN this will improve accuracy when drawing
patterns, as a smaller spout allows for finer, more
detailed lines, especially in complex and high-precision
designs.

By reducing the size of the spout, wax can be
applied more precisely to the fabric, resulting in sharper
and more accurate patterns. BUT, dirt from the wax can
more easily clog the spout. The wax used in the Batik
process often contains small particles or dirt (e.g., un-
melted wax residues or environmental contaminants)
that enter the spout (Fig. 4). These particles contribute
to clogging, necessitating design solutions like filters or
heated spouts to mitigate their impact.

When the size of the spout is reduced, the flow of
wax becomes more sensitive to these contaminants,
leading to clogs that impede the flow of wax. This
reduces process efficiency and can disrupt the pattern-
making process. Thus, while accuracy increases, the
clogging issue becomes a primary challenge that must
be addressed to reduce the spout size.

4.5. General problem

In the simplified problem stage, we have identified
the engineering contradiction in the canting system,
where reducing spout size can enhance pattern-drawing
accuracy but causes the problem of wax clogging due
to dirt. From this analysis, we can simplify the problem
into a General Problem using TRIZ parameters.

a. Improving parameter: Parameter 28: Measurement
accuracy, since reducing the spout size allows for
more precise and detailed pattern drawing.
However, this introduces a clogging issue.

b. Worsening parameter: Parameter 27: Reliability.
The system's reliability decreases because a smaller
spout becomes more susceptible to clogging,

d http://dx.doi.org/10.30656/jsmi.v9i1.10250

37


http://dx.doi.org/10.30656/jsmi.v9i1.10250

Jurnal Sistem dan Manajemen Industri Vol 9 No 1 June, 2025, 31-42

disrupting wax flow and hindering the Batik-

making process.

The solutions for dirt (filter) and cooling (heater)
were evaluated together because they address
interdependent failure modes in the canting system.
Field tests showed that solving one issue without the
other led to suboptimal performance (e.g., filters
clogged faster without temperature control).

4.6. General solution
In the canting system, where there is a
contradiction between the improving parameter (28:
measurement accuracy) and the worsening parameter
(27: reliability), the next step is to seek solutions from
the TRIZ contradiction matrix. Based on this matrix,
the relevant inventive principles to address this
contradiction are:
1. Principle 5: Merging
This principle encourages combining similar or
complementary objects or functions to enhance the
effectiveness and reliability of the system.
2. Principle 11: Beforehand cushioning
This principle suggests preparing preventive
measures before problems arise.
3. Principle 1: Segmentation
This principle proposes dividing an object or system
into smaller or modular parts to improve flexibility
and efficiency.
4. Principle 23: Feedback
This principle focuses on using feedback to monitor
and control the process.

4.7. Specific solution
Based on the TRIZ principles identified to address
the engineering contradiction in the canting system—
namely, Principle 5: Merging, Principle 11: Beforehand
Cushioning, Principle 1: Segmentation, and Principle
23: Feedback—each principle offers innovative
solutions to tackle the issue of wax blockage while
enhancing the accuracy of pattern drawing with a
smaller spout.
1. Principle 5: Merging
Fig. 5 Adding a Heater Merging involves
combining separate elements into a unified system.
In this case, integrating a heater into the canting
tool, either within the nyamplung (wax reservoir) or
the cucuk (spout), ensures that the wax remains at
the optimal temperature throughout the process.
This prevents the wax from solidifying prematurely,
reducing the likelihood of clogs and ensuring a
smooth, consistent wax flow. This directly
enhances the tool’s reliability and improves the
accuracy of wax application on the fabric.
2. Principle 11: Beforehand cushioning
Before-hand cushioning focuses on preventing
potential issues before they happen. It incorporates
a filter inside the nyamplung to remove impurities

(Fig. 6) and a flow controller to adjust the size of
the cucuk opening, prevent blockages, and ensure
better control over wax flow (Fig. 7). This setup
keeps the wax flowing smoothly and allows the user
to fine-tune the precision of the application,
improving both the accuracy of the design and the
overall ease of use of the tool.

Fig. 7. Flow controller

3. Principle 1: Segmentation
Segmentation involves breaking a component into
modular, interchangeable parts. By making the
cucuk (spout) replaceable with different-sized
nozzles, the canting tool becomes adaptable to
different levels of detail in the Batik design. Fig. 8
Spout that can be changed according to size. Larger
spouts can be used for broad strokes, while smaller
ones allow for more intricate details. This increases
the adaptability of the tool, enhancing accuracy for
various design needs while maintaining ease of use.

4. Principle 23: Feedback
Feedback principle (Principle #23) This principle
can be implemented by adding indicator lights that
provide visual information regarding the status of
the heating element.
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The light will illuminate red when the heater is
active. Fig. 9 Indicator light turns red when the
heater is on and turns off when the heater is not in
operation. Fig. 10 Indicator light turns black when
the heater is on. This allows users to easily
determine whether the heater is functioning
properly, enhancing usability and reducing the risk
of overheating or inadequate heating.

P
)

\\
7 "

Fig. 8. Spout that can be changed according to size

L/

Fig. 9. Indicator light turns red when the heater is
on

Fig. 10. Indicator light turns black when the heater

is on
Cause Effect Cause
o . Small spout
Impurity in wax * Spout clogging « diameter
. Flow Accuracy-
No filtering oriented design

Traditional
design

No modularity

Fig. 11. Cause-effect-cause diagram on wax blockage

Presents a cause-effect-cause analysis diagram,
illustrating how two primary causes, wax impurity and
reduced nozzle diameter (due to design for higher
accuracy), jointly lead to spout clogging (Fig. 11).
These causes are exacerbated by a lack of filtering
mechanisms and non-modular design, thus creating a
target disadvantage that hampers production efficiency.

4.8. Research implication

This research offers several significant
implications for the Batik industry, particularly in
enhancing  traditional  production tools. By

implementing TRIZ's Function Analysis alongside
other tools, this study provides a structured approach to
solving technical contradictions that hinder efficiency
in the Batik-making process. The proposed
improvements to the canting tool include adding
heaters, filters, flow regulators, and modular spouts,
optimizing production speed, and reducing labor
intensity for artisans. This enables the Batik industry to
produce high-quality products more efficiently,
potentially lowering production costs and making Batik
more accessible to a broader market.

Additionally, the study promotes a mindset of
innovation within traditional craft industries,
encouraging Batik artisans to adopt systematic
problem-solving techniques to improve their tools and
processes continually. This approach contributes to the
sustainability of the Batik industry, helping artisans
maintain competitiveness in a global market where
efficiency and quality are paramount. By addressing the
limitations of the traditional canting tool, this research
also opens pathways for further innovation in other
aspects of Batik production, supporting the
preservation and growth of Indonesia’s cultural
heritage in a modern context.

4.9. Comparison of previous research

This study significantly contributes to applying the
TRIZ methodology in the Batik industry, particularly in
developing a more efficient canting tool. Compared to
previous research, primarily focused on product
development, sustainability, business management, and
services, this study uniquely addresses Batik artisans'
technical challenges.

While prior studies successfully integrated TRIZ
with various disciplines such as exergy analysis,
knowledge management, multi-objective optimization,
and service blueprinting, they largely overlooked the
specific needs of traditional crafts. This research fills a
crucial gap in TRIZ applications for creative and
cultural sectors by focusing on the Batik industry.

The proposed innovations, such as integrating a
heater, filter, flow regulator, and modular spout, offer
concrete solutions to common technical issues,
including wax clogging and inconsistent flow. These
enhancements improve production efficiency and
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ensure a more sustainable and user-friendly design for
artisans. Unlike previous studies that emphasize
theoretical frameworks or focus on industries like
renewable energy, packaging, healthcare, and service
management, this research addresses practical concerns
in Batik production.

Implementing function analysis and TRIZ
provides a structured problem-solving approach that
systematically identifies and resolves inefficiencies in
traditional canting tools. Expanding TRIZ applications
to other traditional craft industries could unlock new
opportunities for innovation in cultural heritage
preservation. By bridging the gap between advanced
problem-solving  methodologies and  artisanal
craftsmanship, this study demonstrates the potential of
TRIZ to drive meaningful advancements in creative
industries, ensuring that traditional practices remain
relevant and competitive in the modern era.

5. CONCLUSION

This article summarizes research addressing issues
with the canting tool used in Batik production in
Giriloyo Village. The study successfully identified that
a smaller size for the canting's spout could enhance the
accuracy of batik patterns and lead to wax blockage
problems due to dirt. Through systematic application of
TRIZ methodology, with emphasis on Function
Analysis, innovative solutions were developed to
resolve this contradiction without compromising the
tool's reliability.

This study demonstrated how integrating Function
Analysis and TRIZ can lead to tangible design
innovations in traditional tools. The core findings
include the development of canting modifications, such
as heating integration, wax filtering, flow regulation,
and modular spout replacement, that directly address
the key contradiction of precision vs. reliability. These
modifications are feasible and offer meaningful
benefits in reducing production time, lowering costs,
and improving the consistency and competitiveness of
Batik products. This research provides a systematic and
replicable innovation model for other creative
industries facing similar process inefficiencies.

Unlike prior canting innovations (e.g.,
US2567960A’s mechanical spout or electric canting
prototypes), our TRIZ-driven design resolves the
precision-reliability contradiction through modular
spouts and feedback-controlled heating, a novel
integration of systematic problem-solving with
traditional craft tools. Systematic framework for
canting tool innovation by combining function analysis
and TRIZ, this study established a structured approach
to identify design deficiencies (e.g., wax flow control,
spout clogging) and propose targeted improvements,
offering a replicable model for future tool innovations
in traditional crafts. The study demonstrated how
principles like merging (integrated heater), beforehand
cushioning (filter for dirt prevention), segmentation

(modular spouts), and feedback (visual indicators)
resolve technical contradictions in canting design
without sacrificing functionality, a novel application in
the Batik industry.

The proposed modifications (heater, filter, flow
regulator, and interchangeable spouts) have the
potential to reduce production time, lower costs, and
improve product consistency, thereby enhancing
Indonesian Batik's competitiveness in global markets.
This research provides actionable insights for Batik
artisans and SMEs to adopt ergonomic and sustainable
tool designs, supporting the long-term viability of
Indonesia’s Batik heritage as a creative industry.

This research contributes significantly to the
development of more efficient Batik production tools.
It opens opportunities for further studies on innovations
in other Batik equipment to enhance the sustainability
of Indonesia's creative Batik industry. Although this
study successfully proposed improvements for the
canting tool in Batik production using Function
Analysis and TRIZ methods, certain limitations must
be acknowledged. For future research, it is
recommended that the scope of analysis be expanded to
include these external and operational factors. Further
exploration into adopting emerging technologies or
materials could lead to more robust and adaptable
solutions.  Additionally, testing the proposed
improvements across different Batik production
environments and varying scales of operation could
provide deeper insights into the model's applicability
and effectiveness in diverse industrial contexts.
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