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ABSTRACT

This study aims to evaluate the production performance of Micro, Small, and Medium Enterprises
(MSMEs) in rengginang production using the Quality Function Deployment (QFD) approach. Rengginang is
a traditional Indonesian snack made from sticky rice, which has economic and cultural value but faces
challenges in production consistency, hygiene, and capacity due to manual processing methods. The QFD
method was applied to translate six key customer needs—such as production speed, hygiene, capacity,
consistency, quality control, and product variation flexibility—into technical characteristics through the House
of Quality (HoQ) matrix. Results showed that the most critical production need was achieving a drying process
of no more than one day, followed by hygienic handling. These were translated into technical priorities such
as high-speed drying machines and closed-drying systems. The relative weight analysis indicated that these
technical improvements had a high impact on production performance with relatively moderate
implementation complexity. This study provides MSME actors with a structured model to improve production
efficiency and competitiveness based on customer-oriented planning.

Keywords: Quality Function Deployment (QFD), House of Quality, MSMEs, Rengginang, Production
Performance

Introduction

Micro, Small, and Medium Enterprises (MSMEs) play an important role in the national economy,
especially in supporting the community economy, job creation, income distribution, and poverty alleviation.
[1], [2]. In Indonesia, MSMEs contribute around 61.1% to the national Gross Domestic Product (GDP) and
absorb more than 97% of the workforce. [3]. This makes MSMEs the backbone of. The economy, especially in
facing crises and maintaining local economic stability [4]-{9]. In addition, MSMEs are also a vehicle for
preserving local wisdom, including Indonesia's diverse and rich traditional culinary delights.

One of the leading sectors in MSMEs is the traditional snack industry. Products such as rengginang and
crackers made from sticky rice that are widely consumed by the community are worthy of being used as part
of the community's businesses and have cultural values that must be preserved. [10], [11]Rengginang can be
marketed widely in various regions of Indonesia and has a market potential that can continue to increase. [12].
This product has a relatively easy and simple processing method, besides having a high selling value. [13].

However, the absence of techno.logical assistance from the government to the Rengginang MSMEs [14]
It makes entrepreneurs face various challenges in terms of production. Some of the main problems found
include the drying process, which still depends on the weather and is carried out manually under the sun,
inconsistent product quality, low hygiene, and limited production capacity. [15] Drying is carried out manually.
The sun causes variability in quality and inefficient production time. In addition, the absence of quality
standards due to weak knowledge and quality of human resources in the production process has an impact on
the low competitiveness of rengginang MSME products, which are increasingly competitive. [11] [16]These
limitations also worsen the image of MSME products when they compete with large-scale industrial products
that have modern and more standardized production facilities.
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Consumer demands for snacks are now increasing, especially in terms of food safety, appearance,
durability, and sustainability of the production process, where materials and quality standards will affect their
characteristics. [17]. Changes in people's lifestyles have also driven the emergence of demand for more
practical and durable products, without reducing nutritional value and traditional taste. Even consumers are
now increasingly concerned about environmentally friendly production processes, which require MSMEs to
start implementing sustainable production principles. This requires MSME actors to not only maintain the
authenticity of the product but also to innovate in aspects of processing and technology. Therefore, MSMEs
need to evaluate and improve their production systems as a whole, especially in technical and quality aspects,
based on customer needs.

One systematic approach that can be used to integrate the voice of the consumer into technical
production planning is Quality Function Deployment (QFD). QFD is a structured method used to meet
customer needs, or in this case, the production process [18][19], [20] QFD is a quality management method
developed by Yoji Akao in 1966 to translate consumer needs (WHATS) into technical characteristics (HOWs)
in the production process. By compiling a House of Quality (HoQ) matrix, QFD helps business actors identify,
prioritize, and respond to consumer needs.

Structurally, QFD directs business actors to understand what consumers want and how these needs can
be realized in technical processes through systematic analysis. This is especially important for SMEs, because
they tend to rely on experience and intuition rather than a data-based approach. QFD enables the transformation
from a traditional approach to a systematic one, which ultimately increases productivity and process efficiency.
By using QFD, details of quality perceptions are described in product characteristics, which are then used in
the production process. [21]-[24].

The application of QFD in the food industry. The sector has been proven effective in various studies. A
study by [19], [20], [25] Showed that QFD is able to increase production efficiency, reduce the number of
product defects, and reduce unnecessary production stages. In addition, QFD allows the identification of critical
points in the production process that can be improved to improve the final quality of the product. Even on a
small and medium business scale, QFD remains relevant and applicable because it can be adjusted to the limited
resources owned by MSMEs.

In the context of rengginang production, the use of QFD is very important because it can map the
relationship between customer needs, such as taste, texture, cleanliness, and production speed, with technical
aspects of production, such as temperature, drying time, and drying technology. This evaluation provides a
strong basis for designing a more efficient and market-responsive production system. With QFD, MSMEs can
not only improve production efficiency but also gain a deeper understanding of customer expectations. In
addition, QFD can be used as a benchmarking tool for MSMEs to compare their performance with similar
business actors in other regions or against national standards for the quality of traditional food products.

This study aims to evaluate the performance of rengginang MSME production using the Quality
Function Deployment (QFD) approach. The focus is on identifying the main needs of the production process
and determining technical priorities that can be improved. Thus, this study is expected to provide applicable
strategic recommendations for rengginang MSMEs to increase competitiveness and production quality
sustainably.

Research Methods

This research is a quantitative descriptive study with a case study approach on one of the rengginang-
producing MSMEs. The aim is to evaluate and improve product quality based on production needs using the
Quality Function Deployment (QFD) method. The data used in this study consists of primary and secondary
data. Primary data is obtained through interviews with business actors to identify the production process, where
interviews are conducted using semi-structured interview techniques to explore production requirements
attributes (WHATS). Secondary data is obtained from literature, scientific journals, and other supporting
documents related to the implementation of QFD and the quality of MSME production.

QFD Implementation Steps are carried out through the following stages:
1. Identification of Production Needs (WHATS)
Production needs attributes are collected from questionnaires and grouped based on production
dimensions such as production time, production hygiene, production capacity, production consistency,
product quality produced, and flexibility of product type variations produced.
2. Importance Rating Assessment
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Each attribute is given a score using a Likert scale between 1 and 5 based on the perception of production
needs and how important the attribute is.

3. Identification of Product Technical Characteristics (HOWs)
Through discussions and interviews, technical characteristics that affect the fulfillment of production
attributes are determined, such as drying time, drying place, production flexibility, use of production
machines, and temperature and production time settings.

4. Preparation of House of Quality (HoQ) Matrix
The preparation of the QFD matrix is done by mapping the relationship between WHATs and HOWs,
correlations between HOWs, and continuing with the calculation of target values.

5. Determination of Weight/Importance and Relative Weight Values
This is done to determine which aspects are a priority to support the production process. At the same time,
relative weight is used to determine the relative contribution of each user's needs to the overall production,
using the formula:

umlah responden X skala 1

Weight/Importance = 20 d ) M
Total responden

Weight/Importance 2

Relative ight = ght/Imp x 100% @

> Total Weight/Importance
6. Data Analysis Techniques
Data is analyzed quantitatively to compile and evaluate the House of Quality, identify technical priorities,
and provide recommendations for improvement.
7. Evaluation Criteria
Evaluation is based on the extent to which technical attributes can meet production needs and the gap
between expectations and reality.
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Formulation of Objectives and Determining Production
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Characteristics of Production /
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Figure 1. Research Flow Chart

Results and Discussion

The Quality Function Deployment (QFD) approach used in this study is in phase 4 of production
planning, as shown in Figure 1. The fourth phase focuses on production planning, integrating all operations
into concrete and measurable production planning. In the context of this study, the model is used to analyze
and evaluate the performance of rengginang MSMEs, especially in the aspect of product drying.

This study uses the QFD approach at the production process stage. It provides an overview of how
technical and operational actions in small business actors are implemented. This stage allows the identification
of the most crucial technical characteristics, quality improvement priorities, and potential improvements to the
production process that are in accordance with the capacity of MSME:s.
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Figure 2. Four Phases of Quality Function Deployment [26]

Production requirements

Production requirements present production needs that reflect the relationship between key operations
of the production process and the technical demands that must be met. Each production requirement is derived
from the relevant process in the field, such as drying duration, quality control, and flexibility of product
variants. For example, the need for "production can be done in one day" is technically described as "the
rengginang drying process takes no more than one day". Meanwhile, the need for a more hygienic product is
represented by a drying process that is free from dust contamination or pollution. This table is the initial
foundation in understanding the relationship between the actual production process and the technical
expectations that must be achieved.

Table 1. Production requirements of the rengginang production process

No Key Process Operation Production requirement
1 Production can be done in 1 day The rengginang drying process takes no more than 1 day
More hygienic products Not contaminated by dust pollution during the drying
process
3 More production capacity than The fast-drying process shortens the production time, so
conventional systems that the production volume becomes greater
4 Production consistency The amount of production does not depend on sunlight
5 Quality control The temperature and production time can be determined on
the production machine.
6 Flexibility of variants Can dry various types of rengginang products

Production requirements are identified through interviews and observations. From the Table 1, six
main attributes are considered important for carrying out the production process, namely: (1) the drying process
does not take more than one day, (2) no contamination of dust or pollution during the drying process, (3) drying
speed that allows for increased production volume, (4) production dependence that does not depend on sunlight,
(5) the ability to regulate temperature and production time, and (6) flexibility in handling various variants of
rengginang products. These attributes reflect the perception of needs in carrying out production to achieve
product quality and efficiency, and are the basis for compiling the House of Quality (HoQ) matrix.

Weight/importance and relative weight

The basis for calculating weight/importance is done using a Likert scale of 1-5, which is then
processed into a numeric score and converted into a percentage. From these results, the attribute “drying
process no more than one day” obtained the highest weight of 5.0, or equivalent to 20%, indicating that time
efficiency is the main factor in consumer preferences. The other five attributes each have a score of 4.0 with a
relative weight of 16%. Weight importance is indicated using a decimal value, while relative weight shows the
percentage of the weight importance value of the whole. This information is used to weight the rows in the
House of Quality, as well as to help determine technical priorities in the development of the production system.
The results of calculating weight/importance and relative weight can be seen in Table 2, as follows.
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Table 2. Calculation of weight/importance and relative weight

Scale Weight/ If/[e/ZtlZf
No Demanded Quality 1 2 3 4 5 Importance ((yf)
1 The rengginang drying process takes no 0 0 0 0 1 5.0 20
more than 1 day
5 Not contaminated by dust pollution during 0 0 0 1 0 40 16

the drying process

The fast-drying process shortens the
3 production time, so that the production 0o 0 0 1 0 4,0 16
volume becomes greater
The amount of production does not depend

4 . 0o 0 0 o0 1 4,0 16
on sunlight

5 The temperature and produp‘uon time can be o 0 0 1 0 4,0 16
determined on the production machine

6 Can dry various types of rengginang 00 0 1 o0 40 16
products

Total 25 100
Description:

0> X > 1 Not Important
1 > X > 2 Less Important
2>X >3 So-so

3 > X >4 Important

4> X >5 Very Important

Quality characteristics

Quality characteristics are designed in response to production needs. In quality characteristics, the
specification of needs is explained in detail so that the specifications of the needs required to achieve production
quality are known specifically. There are six main technical characteristics, namely: (1) the drying process only
takes a few minutes, (2) drying is carried out in a closed room, (3) the drying process can be carried out
repeatedly for various products, (4) the production process is carried out using a machine, (5) there are
temperature and time settings in production, and (6) the drying machine can be used for various types of
rengginang products. These characteristics are arranged as column components in the House of Quality. They
will be analyzed further to determine the strength of the relationship to consumer needs and the level of
difficulty of implementation.

Table 3. Quality Characteristics
No Quality Characteristics
The rengginang drying process only takes a few minutes.
Drying is done in a closed room.
The drying process can be done many times for different products.
Production is done using a machine.
There are temperature and time settings for production.
The drying machine can be used for various products.

AN N B W

The results of the application of the Quality Function Deployment (QFD) method in rengginang
MSMEs show that six main attributes are important needs of consumers, including: the rengginang drying
process that does not take more than one day, free from dust contamination during the drying process, fast and
efficient drying, production dependence that does not depend on sunlight, the ability to control temperature
and production time, and machine flexibility in handling various product variants. The importance value of
these attributes ranges from 4 to 5, where the attribute regarding fast drying duration gets the highest priority.
This shows that consumers really expect increased time efficiency and cleanliness in the rengginang production
process.
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Figure 3. House of quality rengginang production process

In response to these production needs, six technical characteristics (HOWSs) have been designed,
namely the use of a drying machine that only takes one day, drying carried out in a closed room, the ability of
the machine to dry repeatedly without depending on weather conditions, the use of automatic machines in the
production process, adjustable temperature and time settings, and the ability of the machine to dry various
variants of rengginang products. Based on the matrix of the relationship between consumer needs and technical
characteristics, it is known that a fast-drying machine and the use of a closed room have a very strong
relationship (the highest weight value), so that they are the main priorities in technical planning.

The relative weight analysis shows that the most priority technical characteristics to be implemented
are the development of a drying machine that can speed up the production process and maintain the hygienic
quality of the product. Meanwhile, technical characteristics such as multi-purpose machines and automatic
control systems are also important, but have a higher level of implementation difficulty. This can be seen from
the difficulty rating value, which shows that some characteristics require greater resources, training, and costs,
such as multi-purpose machines (rating 7) and automatic temperature and time settings (rating 6). Therefore,
in the early stages of development, MSMEs are advised to prioritize technical aspects that have a major impact
on consumer satisfaction but with an affordable level of implementation difficulty, such as the use of closed
rooms and daily capacity drying machines.

When compared to its competitors, MSME rengginang barokah has advantages in all aspects of
demand quality (WHATS) and quality characteristics (HOWSs). In terms of demand quality, MSME Rengginang
Barokah excels in terms of production that does not depend on sunlight. In contrast, in quality characteristics,
it excels in terms of production carried out using machines, and drying machines can be used for various
products. This is because MSME rengginang barokah already has a rengginang drying machine compared to
its competitors, who do not have machines and still rely on sunlight in the drying process of their products.
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With this QFD approach, MSME rengginang can design production process improvements systematically and
based on customer needs. This process not only increases production efficiency but also strengthens product
competitiveness in the market by improving production quality and consistency.

Conclusion

This study shows that six main attributes are important needs in the rengginang production process,

namely short drying duration (no more than one day), process hygiene (free from contamination), high
production capacity, consistency of production results, control of temperature and production time, and
flexibility in processing various product variants.
By mapping these need attributes into six technical characteristics through the House of Quality (HoQ) matrix,
the main technical priorities that need to be developed are obtained, such as the use of high-speed drying
machines and closed-space production systems. These priorities are based on the highest weight importance
and relative weight values, which indicate that time efficiency and cleanliness are the main factors in technical
decision making.
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