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Abstract - The Quality Function Deployment (QFD) method can be applied to develop new products, such as groundnut 

cultivation, to enhance customer satisfaction. The requirements of customers were converted into the QFD framework. There 

are eight important parameters, and the importance of each parameter was discussed in the chart. The new product designed 

and developed the evaluation takes into account several factors related to customer requirements, including dimensions, 

mechanisms, ergonomic considerations, and the availability of spare parts in local regions. Based on customer requirements, 

the technical parameters and direction of improvements were prepared. The customer needs, and technical parameters were 

compared operation-wise with the product and current products in the market. Based on analysis, the new product is better 

than the current products available in the market in fulfilling customer needs. At last, experienced farmers and experts in 

the field of groundnut production evaluated and suggested some important features to be included based on that prepared 

the final chart. The QFD chart is very helpful for the design and development of new products to reduce the design cost and 

manufacturing costs before the production of the product. 

 

Keywords - Quality function deployment, House of Quality, Voice of the customer, Engineering parameter, Technical 

parameter, groundnut production.  

 

1. Introduction 
 Quality Function Deployment (QFD) is an important 

methodology for creating the new product in the current 

days. This tool is highly effective as it integrates the 

customer's perspectives into the design phase. QFD helps 

the developer understand the needs of the user and customer 

when developing a new product. QFD focuses on satisfying 

customers’ needs and bringing a good product into the 

market.QFD helps us translate the customer voice to the 

technical voice, as technical data is very important in 

developing the concept. QFD tool helps to understand the 

strengths and weaknesses of the product and to discuss 

through practical applications. The method of using QFD 

was used in Japan in the 2nd half of the 1960s, which is used 

for the design of products and services [1]. 

 

 The QFD tool was conceptualized in 1966. Total 

quality control serves as a comprehensive approach to 

concept for new product development. Hinshitsu Tenkai 

(quality deployment) and detailed methods of quality 

deployment in 1972 were explored and developed by Dr. 

Shigeru Mizuno and Yoji  Akao. Later, In 1978, the Japan 

Society of Quality Control established a research group 

dedicated to examining the QFD. QFD tool supports the link 

between product designers, engineers, competitors, and 

manufacturers [2]. This tool provides a better understanding 

of design and manufacturing from concept to manufacturer, 

minimize the costs, time and services of the product [3] [6]. 

QFD uses many tools, such as questionnaires, 

brainstorming, discussion, and adaption of historical data 

[4]. 

  

 The product efficiency can be improved through 

technical details, and the solution for future problems can be 

obtained in the early design phase itself. The QFD tool helps 

to understand and recognize the customer's needs and build 

a good relationship between the customer and management 

[5]. The specific plans are to be prepared to release the best 

products into the market and to identify the customer needs 

through a structured approach. The QFD is an important 

stage before generation of Product Design Specification 

(PDS). The PDS will be developed based on QFD [7]. The 

QFD and PDS are very important tools for new product 

development. The data can be collected in many ways, such 

as interviews, direct discussions with customers, surveys 

focus groups, customer specification, observation, field 

surveys, through telephonic interviews, hiring people to 
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collect the data for a year or 6 months, etc. The collected 

data is to be summarized based on customer needs matrices 

and given priority based on higher-level needs to lower-

level needs. The QFD bridges customer requirements and 

engineering specifications for manufacturers and design 

engineers [8]. These matrices transfer the data to technical 

specifications. Once the data is gathered, the customer data 

must be organized based on their priority, using market 

research documents and a customer-driven planning process 

[9]. QFD tool is not only used in industries but also used in 

higher education institutions to improve the quality of 

education [10].   

 

2. Methods 

2.1. Study Area 

The data was gathered from the Chitradurga and 

Tumkur districts in India, situated in the central dry zone of 

Karnataka. This region is positioned between 76°34’49.86 

“E to 76°51’32.13 “E and 14°14’13.63 “N to 14°30’28.30”. 

The average temperatures in these districts range from 17°C 

to 43°C. Rainfall levels vary between 453.5 mm and 717.7 

mm, with the highest rainfall occurring during the Kharif 

season. The soil types are sandy loam and red, while other 

areas are black soil. The primary crops cultivated in this 

region include groundnut, ragi, jowar, and various 

vegetables. 

 

3. Results and Discussion 
To achieve the goal of the research work, data 

collection involved the preparation of questionnaires about 

300 farmers located in various regions of the central dry 

zone of Karnataka. These questionnaires were organized 

into five distinct categories: demographic information, 

details regarding land and livestock, machinery and 

equipment utilized for groundnut farming operations, and a 

Likert scale designed to assess the farmers’ satisfaction with 

the current facilities. Comprising a total of 55 questions, the 

questionnaires facilitated data gathering during a field visit. 

Groundnut growers did the study groups. Eight important 

categories were considered in the QFD chart mentioned in 

Figure 1, and each category was analyzed in detail. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Illustration of House of Quality chart (HOQ) 

  

3.1. Customer Voice 

Karnataka's central dry zone is the maximum groundnut 

production zone because soil and water sources help achieve 

the maximum yield.  

 

A set of questionnaires was prepared, and about 300 

sample data were collected during field visits in different 

parts of the central dry zone of Karnataka. Central dry zone 

of Karnataka. 

 

3.1.1. Stage 1- Customer Voice 

The customer voice was prepared based on the 

customer needs identified from the sample survey data 

gathered through questionaries and interviews. The most 

important customer requirements are that the product should 

be very compact, low maintenance, low cost, the safety of 

the product while working, easy to assembly and 

disassembly of the product, the durability of the product and 

be user friendly and efficient in segregating the pod after 

post-harvesting. 
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3.1.2. Stage 2- Technical Voice 

In stage 2, Technical requirements for the groundnut 

production system were prepared based on brainstorming. 

The technical points were briefed and compared with the 

currently available products in the market. Important 

technical points include the type of material used, size of the 

product, ergonomics, easy assembly and disassembly, 

manufacturing process, low maintenance, and availability of 

spare parts in the local areas. 

3.1.3. Stage 3- Relation between Voice of Customer and 

Technical Specification 

The relationship is built from the customer’s voice to 

the technical voice, and weightage is given for each 

parameter. Customer needs are scaled as strong, medium, 

and weak for each parameter. The strong rating scale 

represents a high relationship, medium represents a 

moderate relationship, and weak represents a low 

relationship. The QFD chart developed for these 

relationships is shown in Figure 2. 

3.1.4. Stage 4- Analysis of Customer Competitor Product 

Through Operation Process 

In the fourth stage, parameter comparison is made 

operation-wise with other products and the developing 

product and weightage are considered accordingly. It is 

evaluated based on working and can be considered for 

groundnut operation, scaled between 0 and 5. From this, the 

QFD chart developed indicates that the new product to be 

developed was more efficient than the existing product in 

the market for groundnut cultivation.  

3.1.5. Stage 5- Analysis of Competitor Product with New 

Developing Product through Technical Parameter 

In the fifth stage, a comparison is made between 

competitor products and new products using technical 

parameters, and weightage is considered accordingly. It is 

evaluated based on technical parameters and can be 

considered for groundnut operation, scaled between 0 and 5. 

Graph 1.2 shows that the new product is more efficient than 

existing products in the market for groundnut cultivation. 

The details of this analysis are indicated at the bottom of the 

QFD chart. 

3.1.6. Stage 6- Direction of Improvement 

In the sixth stage, the direction of improvement of the 

product through technical parameters is considered. E.g., 

some parameters can be minimized, and some can be 

maximized. From the developed QFD chart, the analysis is 

indicated in the form of directions. If the arrow shows a 

downward direction, then the parameters are minimum; for 

example, size, maintenance, engine power, energy 

consumption, spare parts availability and other parameters 

are maximum. 

3.1.7. Stage 7-Co- Relation between Technical 

Specifications 

This section of the House of Quality (HOQ) establishes 

the relationships among technical parameters through a 

brainstorming process to identify their interconnections. 

Each technical element influences the performance of the 

respective parameters, which are categorized as either 

positive or negative according to their significance. 

Furthermore, each element exhibits a relationship; for 

example, ergonomics is contingent upon the product’s 

dimensions. 

 

3.1.8. Stage 8-Customer Weight and Relative Weight 

In stage 8, for each customer’s voice, weightage is 

given based on the importance of groundnut cultivation. The 

weightage is given on a scale of 1, 3, and 9 on the left side 

of the QFD chart; from this, we can understand the 

parameters given with more weightage and less importance 

while designing the product. The parameters are compact, 

low cost and easy assembly and disassembly get the first 

position, and other parameters get the next position. 

4. QFD Chart  

 
Fig. 2 Illustration of QFD Chart 
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Graph 1.1 Customer voice  compared with current product in the market 

 

 
Graph 1.2 Technical parameter compared with current product in the market 

 

4.1. Experts Voice  

In the next stage, for the further improvement of the 

developed product, a set of questionnaires was prepared 

relative to the QFD chart. The data is collected for samples 

from experienced farmers and experts in the field of 

groundnut growers. Based on experienced farmers and 

experts’ feedback, weightage is given to each parameter on 

a scale of 1-5. During the sample data collection, the product 

features were explained with sketches and compared to the 

existing products in the market. Experts gave more 

weightage to the developed product, which was found to be 

compact, needs low maintenance, low cost, easy assembly 

and disassembly, and supports a reduction in manpower, 

durability and modularity compared to the existing products 

in the market as indicated in graph 1.1. 

 

4.2. Competitor Product with Technical Parameter 

In the second parameter, the technical parameter is 

evaluated by comparing it with the existing products 

available in the market, such as Kissan Craft, Geetha 

Industries and Anon tech products.  
 

The experienced farmers and experts in the groundnut 

field gave more weight to the size of the product, 

mechanism, maintenance, ergonomic design, design for 

assembly and design for manufacturing and spare parts 

availability. Developed products are better when compared 

to others for groundnut production, as shown in below graph 

1.2. 
 

4.3. Direction of Improvement 

In this stage, evaluation is done to improve products, 

such as minimization and maximization of technical voice. 

Experienced farmers give more importance to the size of the 

product, maintenance, ergonomic design, easy assembly 

and disassembly and spare parts availability are minimized, 

and these are most important for upcoming products and 

maximize the mechanism while designing products for 

groundnut cultivation, as shown in graph 1.3. 
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Graph 1.3 Direction of improvement in products 

 

 
Graph 1.4 Customer requirement vs percentage given by farmers and experts 

 

4.4. Weightage Relative Index Customer Requirement 

In the fourth stage, the important points are evaluated 

based on customer requirements; farmers gave weightage to 

each parameter on a scale of 1,3,9. The average percentage 

is taken, and the graph is drawn as shown below; more 

importance is given to compact products, less maintenance, 

low cost, easy assembly and disassembly, reduced 

manpower, and modular and efficient products are given 

more preference as shown in graph 1.4. 

 

5. Final QFD chart 

Based on the above discussion and weightage given by 

farmers and experts to each parameter, the Quality Function 

Deployment (QFD) is prepared as shown in the chart below. 

From this, we can draw a conclusion that our product will 

be more advantageous than other products. Based on the 

experienced farmer’s sample survey data and experts from 

groundnut cultivation, the following points are very 

important from the customer voice such as compact, low 

maintenance, low cost, easy assembly and disassembly, 

reduced manpower, user-friendly, modular and efficient 

products.  

 

While designing the product technical parameters are 

very important. So in this direction, customer voice 

converted into technical voice-based experience such as 

size, mechanism, low maintenance, ergonomic design, DFA 

and DFM, and spare parts availability in local areas are very 

important points to be considered in future design as shown 

in QFD chart below Figure 3.   
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Fig. 3 Final house of quality chart 

 

6. Conclusion 
QFD is preliminary and a very successful tool in the 

industry to reduce the initial cost of the product before 

designing the product and, at the same time, enhance the 

quality and satisfaction of customers. The initial phase 

sample data was collected from the farmers in the dry zone 

of  Karnataka, and based on their needs, the primary QFD 

chart was prepared. Eight parameters were discussed and 

analyzed thoroughly. Again, improvise and simplify the 

chart, the prepared QFD chart was shown to experienced 

farmers and experts in the field of groundnut growers with 

setup questionnaire and sketches of the product.  

 

The experts analyzed all the sketches and provided 

several recommendations. Considering the expert’s 

suggestions prepared the final QFD chart. In the future, 

utilize this chart to develop the product design specification 

and successfully design and launch the new product in the 

market. 
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