
 

Comparison Elicitation Techniques in Furniture 
Manufacture Requirement 

Johanes Fernandes Andry1,3*, Hadiyanto2, and Vincensius Gunawan Slamet Kadarisman2 

1Doctoral Program of Information System, School of Post Graduate Studies, Diponegoro University, 

Semarang, Indonesia  
2Department of Doctor of Information System, Diponegoro University, Semarang, Indonesia. 
3Department of Information System, Universitas Bunda Mulia, Jakarta, Indonesia 

   

Abstract. The development of the industrial revolution 4.0 in 

manufacturing has changed conventional business processes to become 

automated, especially in the furniture sector. The constraints faced by the 

furniture manufacturing industry are that producers do not have a reporting 

tool that estimates how many products to sell, goods produced do not 

match their needs and stock errors. Therefore, the process of extracting 

needs is an important phase in the development of information systems 

because it determines the final outcome of the program. The research aims 

to define system requirements, so that it can help the decision-making 

process based on real-time data. This study describes the use of system 

planning techniques in the form of collaborative techniques, observational 

techniques and contextual techniques, which are combined with the 

Wellsandt evaluation criteria and measured using the low, medium and 

high scales. The results of this study are the acquisition of any business 

process areas that have a high level of difficulty to be prioritized and 

described in the form of a spider diagram.  Implication of this research is 

that requirements can be used by developers to prioritize areas of business 

processes that must be improved in making decision support systems. 

1 Introduction 
The industrial revolution 4.0 in manufacturing is developing rapidly, changing conventional 
business processes to become automated [1-2]. This development is needed to facilitate 
human work, especially communication and monitoring [3]. The development of 
manufacturing companies that are getting faster makes companies have to adjust 
themselves [4]. Initial business processes that run in a company or organization can be 
modelled in requirement elicitation. The knowledge generated can be documented in the 
context of building and developing information systems [5]. In general, the business 
processes running in the company have been set manually based on the rules and 
procedures that have been implemented in the organization. Exploring needs is an essential 
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phase in the program development process because it is the most crucial stage in 
determining its outcome [6]. 

Requirement elicitation is the process of collecting, exploring, finding and studying the 
needs of customers, users and stakeholders, so that the application developed can help solve 
problems and meet customer needs [7-8]. The requirement elicitation process is expected to 
determine user expectations and obtain the essential requirements for the program's success 
[9-10]. The application of requirement elicitation in the manufacturing industry can help 
understand the problems that arise by translating inappropriate or incomplete needs and 
desires from users to obtain complete and precise specifications [11-12]. The constraints 
faced by the manufacturing industry in general and the furniture sector, in particular, are 
that producers do not have a reporting tool that allows them to estimate how much they will 
have to sell in the next few months, and the goods produced do not match what customers 
need. 

Based on this, the authors compile requirement elicitation, which aims to assist the 
decision-making process based on real-time data, and there is no shortage of data due to the 
overly varied products. During the chair production process, it is necessary to know what 
the raw material components are used, so users need to know what items are being released 
from the warehouse and deal with the problem of excess material. It will show the 
efficiency of the material used throughout the production process [13-14]. 

This research starts from the process of formulating the objectives of making 
requirements and making research questions. The author identifies the needs of the 
problems experienced and analyzes the interested stakeholders. Then, the techniques, 
approaches, and tools used were selected, namely collaborative, contextual, and 
observational. In addition, the authors also combine these three techniques with 
requirement elicitation techniques that are by the production business process. The output 
generated from this study will be described in the form of a spider diagram. 

2 Charateristics of Requirements Elicitation 
The characteristics of requirements elicitation are described in several ways, namely 
collaborative (stakeholder expertise), observational (system understanding and knowledge) 
and contextual (user requirements) [15-16], contextual (user requirements) [17-18]. The 
elicitation techniques are classified into brainstorming, workshops, Joint Application 
Development (JAD), group work, ethnography, introspection and user scenarios [19-20]. 
According to Wellsandt, the evaluation criteria are divided into two groups. First, the terms 
of information collection consist of Proximity to Use (PTU), Effort Per User (EPU) and 
Required Skills (SKI). Second, the quality of feedback information consists of Structure 
(STR), Richness (RIC) and Quantifiability (QUA) [21-22]. 

3 Research Methods 

 
Fig. 1. Research Stages [23]. 
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Based on Figure 1, the following are the steps in the method from previous research 
[24]: 
1. Exploration Stage. Identifying problems regarding the preparation of requirement 

elicitation. After that, identify objectives and formulate research questions. 
2. Design Stage. We are selecting research by conducting interviews, observing and 

collecting documents. Then, the current business process design is carried out in a 
furniture manufacturing company. 

3. Implementation Stage. Prepare a requirement elicitation model proposed for the 
production process. Then, analysis of elicitation techniques is carried out, and a 
requirement elicitation is generated in the form of a spider diagram. 

4 Result and Discussion 

4.1 Exploration Stage 

The problems experienced by the furniture manufacturing industry started from mistakes 
when making an order letter entry by the marketing division. Order administration, such as 
selecting shipping methods, customer categories, order letter approval and e-catalogue 
approval, is often wrong. The process of sending data takes days. Incomplete data hinders 
the creation of sales invoices and travel documents. The process of withdrawing and 
migrating data takes a long time due to many data. This study aims to compile requirement 
elicitation: 
� Identify requirement elicitation techniques needed in the production business area. 
� Ordering the interests of the production business areas that need to be prioritized. 
� Identifying problematic areas of the furniture production business. 
The formulation of research questions is determined as follows: 
Question 1: What are the production business areas that often experience problems? 
Question 2: How important is requirement elicitation techniques to solve problems in the 
production business area? 
Question 3: What are the business areas that must be prioritized in overcoming problems? 

4.2 Design Stage 
4.2.1 Selection of Research Methods 

The results of the evaluation of the system planning technique that will be used for this 
study are shown in Table 1. 

Table 1. Classification of Selected Requirement Elicitation Technique [25]. 

Code Description Classification 

1 Brainstorming 

Collaborative Technique 2 Joint Application Development (JAD) 

3 Group Work 

4 Interview 
Contextual Technique 

5  Prototyping 

6 Observation Observational Technique 
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Table 1 explains that there are six elicitation techniques that will be used in this study to be 
combined with the Wellsandt evaluation criteria. 

4.2.2 Interview, Observation and Collect Document 

This research was conducted at Central Furniture Jepara, Hema Medhajaya and Lita Home 
Industry which process raw materials or semi-finished materials from wood, rattan and 
natural raw materials for all kinds of outdoor and indoor furniture, the main ingredients of 
teak and mahogany. In addition, research is also carried out in other furniture 
manufacturing industries focusing on chairs already used in various countries, including the 
Philippines, Thailand, Brunei, and various other Asian countries. The process of interview, 
observation and collecting documents is carried out to get an overview of current business 
processes and the profile of the company understudy. 

4.2.3 Current Business Process Design 

The current business process in the company starts from the marketing process to search for 
customers. Customers make a purchase order after viewing the model catalogue, and an 
order letter is made by marketing for approval by the sales manager and sales support. The 
results of the order letter approval are forwarded to the accounting department. The 
accounting department makes a Work Order (WO) which is passed on to the production 
department. The production department details the work order to check the availability of 
raw materials, supporting materials and leather fabrics in the warehouse. If the material is 
declared complete, the chair production process can be carried out. Chairs that have been 
produced will be collected in the form of a production module. The warehouse department 
makes a pass to be submitted to the accounting department. The accounting department 
creates a delivery pass, and the process of sending the goods to the customer's address is 
carried out. The accounting department makes financial reports. 

4.3 Implementation Stage 

4.3.1 Requirement Elicitation Model Proposed for the Production Process 

Table 2. Requirement Elicitation Model of Production Process [26]. 

Elements Description Business Area 

Proximity To Use 
(PTU) 

Applications can speed up 
production times 

Production Scheduling, Production 
Control 

Effort Per User (EPU) Minimize production costs Budget Preparation, Cash Management 

Required Skills (SKI) The applications ability to 
analyze changes 

Project Management, Sales Market 
Analysis, Personnel Planning 

Structure (STR) The information generated 
can support multiple divisions 

Capacity Planning. Material 
Requirements Planning 

Richness (RIC)  Quality of information 
generated 

Long Range Profit, Long Range Sales, 
Short Term Sales 

Quantifiability (QUA) The quantity of information 
from the proposed application 

Inventory/Stock Control, Research and 
Development of New Products 

 
The following describes the requirement elicitation model proposed to solve problems in 
the production process of a manufacturing company in Table 2. Table 2 shows the use of 
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Wellsandt's evaluation criteria to determine which business areas were frequently 
problematic before utilising the proposed application. 

4.3.2 Analytical Elicitation Techniques 

The following are the results of the evaluation of the elicitation technique and the 
Wellsandt criteria in Table 3. 

Table 3. Evaluation of Elicitation Technique [20]. 

Criteria Business Area 
Requirement Elicitation Technique 

1 2 3 4 5 6 

PTU 

Production 
Scheduling Low Medium High Low Medium High 

Production 
Control Low High High Low Medium Medium 

EPU 

Budget 
Preparation High Low High High Low Medium 

Cash 
Management High Low High High Low Medium 

SKI 

Project 
Management Medium High High Medium Medium Medium 

Sales Market 
Analysis High Low Medium High Medium High 

Personnel 
Planning Medium Low High Low Medium Medium 

STR 

Capacity 
Planning High High High Medium Medium Medium 

Material 
Requirements 

Planning 
High High High Low Medium Medium 

RIC 

Long Range 
Profit High Medium Medium Medium Low High 

Long Range 
Sales High Medium Medium Medium Low High 

Short Term 
Sales High Medium Medium Medium Low High 

QUA 

Inventory/Stock 
Control Low Low Medium Low Low High 

Research and 
Development of 
New Products 

High Medium Medium High Medium High 

Total 3 L; 2 
M; 9 H 

5 L; 5 
M; 4 H 

6 M; 8 
H 

5 L; 5 
M; 4 H 

6 L; 8 
M 7 M; 7H 

Notes : L = Low, M = Medium, H = High 

 
The results of the classification of selected requirement elicitation techniques in Table 2 

used in this study will be combined with the Wellsandt evaluation criteria and measured 
using a low, medium and large scale. Table 3 shows the results of the proposed 
requirements elicitation model: 
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� Proximity To Use (PTU). The new system can arrange stock for the production of 
finished goods. Production scheduling can run smoothly because the production process 
does not follow the First In First Out (FIFO) rules. In production control, users can 
control incoming and outgoing raw materials.  

� Effort Per User (EPU). The new system can determine the period in determining 
resources (raw materials, labour and production facilities) and contains information on 
the time and quantity of production. 

� Required Skills (SKI). The new system can reduce the cost of furniture production, 
which hinders the mass production of products. In terms of sales market analysis, 
application users can find out which products are superior. Then, from the personnel 
planning area, each application user can know the job desk that must be done. 

� Structure (STR). The proposed system can plan the capacity of the production process. 
Regarding material requirements planning, the proposed system can support the 
comparison of the estimated differences in material usage, buffer stock. 

� Richness (RIC). Application users can estimate what furniture sales process can be done 
in the long and short term and estimate the benefits obtained from the sales. 

� Quantifiability (QUA). On the inventory/stock control side, users can control a stock for 
production, warehouse and purchasing purposes. The research and development process 
of new products is by the intended market and furniture trends. 

4.3.3 Spider Diagram 

 
Fig. 2. Collaborative, Contextual, Observational Technique. 

Based on Figure 2, shows the spider diagram collaborative, contextual and 
observational technique. This spider diagram states that there are still many business areas 
that need to be improved regarding the data collection process using three elicitation 
techniques. The difficulty level of each business area will be described in the form of a 
spider diagram that represents each technique. 

The advantage of applying requirements elicitation in the manufacturing industry is that 
it can certainly help understand the problems that arise by translating inappropriate or 
incomplete needs and desires from users to obtain complete and precise specifications. The 
disadvantage of applying this requirement elicitation is that complete real-time data must 
support the specifications obtained. The business area you want to improve is the current 
manufacturing industry business processes. If the data is not real-time, errors or 
inaccuracies may appear in the assessment results of the manufacturing industry business 
area. 
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5 Conclusion 
The requirement elicitation process can determine user expectations and derive the most 
important requirements for program success. The proposed needs elicitation model in the 
production process is divided into five elements with their respective business areas. The 
Proximity to Use (PTU) element focuses on production scheduling and production control. 
The Effort Per User (EPU) element focuses on budgeting and cash management. The 
Required Skills (SKI) element focuses on project management, sales market analysis, and 
personnel planning. Elemental Structure (STR) focuses on capacity planning and material 
requirements planning. Elements of Richness (RIC) focuses on long-term profit forecasting, 
long-term sales forecasting, and short-term forecasting. The Quantifiability (QUA) element 
focuses on inventory/stock control and research and development of new products. The 
classification of the selected needs elicitation technique is combined with evaluation and 
measurement using a low, medium and large scale. Business areas on a “High” scale should 
be further improved because the whole process focuses on these techniques. 
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