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Abstract 
In today’s society there is a growing awareness of where food is produced and there is a trend 

to use locally grown produce in restaurants. One way for restaurants to differentiate themselves 

is to grow the produce inside the restaurant. This thesis has the aim on identifying the problems 

and user needs for an indoor cultivation solution and developing a new indoor cultivation 

product that solves the identified problems and meet the user needs. To achieve this aim, a user-

centered design approach was utilised and the following three research questions were 

answered: 

• How can the needs of the user be translated into a product specification for indoor 

cultivation in restaurants? 

• What are the functionality, usability, and construction requirements for an indoor 

cultivation product in a restaurant? 

• What product concept can be designed to grow classic herbs in restaurants based on the 

needs of the user? 

To identify the needs interviews were performed with the users. The needs were then translated, 

together with the company’s needs, into a product specification. This was done in two steps, 

identifying the metrics and setting values. Some of the most important requirements are that a 

hydroponic system is used, that the product is easy to clean and is moveable. 

The product development process was iterative and included different ideation, development 

and evaluation methods. The users were involved in some of the evaluation methods to give 

input on the final design. Their opinion, together with evaluations based on the product 

specification, were used when choosing the final concept Lärad. Lärad uses a circulating 

hydroponic system and have three separate growing containers each containing 16 plants. The 

growing containers can be pulled out to enable easy access of the plants. Both the water system 

and the LED grow lights, that replaces natural sunlight, are controlled automatically to 

minimise the users’ involvement. To test the concept, to see how well the product specification 

is fulfilled, both a CAD model and a functional prototype were created. The results from the 

tests were, even at the concept stage, that 97% of all the tested requirements were fulfilled 

which shows that the concept is suitable for indoor cultivation in a restaurant environment. 

Some further work that includes refining the design and optimising for production will be 

needed to launch the product. 

 

Keywords: User-centered design, User study, User needs, Requirements engineering, Product 

specification, Concept development 
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Nomenclature  
CAD – Computer Aided Design. 

 

Classic herbs – Includes basil, oregano, dragon, cress, chervil, lemon balm, mint, parsley, dill, 

coriander, sage and thyme. 

 

Company – Vissheim, the company where the thesis was performed. 

 

Customer – The person visiting and eating at a restaurant. 

 

Hydroponic cultivation – A way of growing plants in water with nutrient solution without 

soil. 

 

Proof of concept – Evidence that demonstrates that a product concept is feasible. 

 

User – The primary user of the product, the restaurant staff. 
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1 Introduction 
Today there is a trend to use locally grown produce and with that costumers are more aware 

and wants to know where the food originates from (Mealey, 2018). An opportunity for 

restaurants and cafés to follow this trend and to differentiate themselves is to grow their own 

herbs, leafy greens and vegetables inside the restaurant. A way to achieve this is to use an 

automatic hydroponic cultivation solution. An automatic hydroponic cultivation solution is 

defined as a product with artificial lighting, hydroponic or soilless culture and that the lights 

and watering are controlled automatically (Takagaki, et al., 2016). 

When hydroponic cultivation products are used by restaurants today it is often with the purpose 

of it being a green interior design object as well as to supply the costumer with fresh and locally 

grown produce (Kozai & Niu, 2016). But one of the problems is to keep a constant supply of 

the same produce. 

1.1 Background of the Company 

Vissheim is a start-up company that was founded in December 2016 and develops furniture 

with integrated cultivation technology. The company uses hydroponic cultivation and a 

technology that enables an automatic and application-controlled cultivation of herbs, vegetables 

and other plants. Today Vissheim has two products, Fjorgyn and Vimur. Fjorgyn is a mini 

greenhouse already on the market and Vimur is a further development of Fjorgyn. Vimur is a 

modular cultivation furniture, see Figure 1, and is aimed for office environment, restaurants 

and public spaces. Vimur was launched at the Stockholm Furniture & Light fair in February 

2019 and was in production in spring the same year.  

 

Figure 1: Vissheim’s current product Vimur (Vissheim, 2018) 
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1.2 Aim and Objective  

1.2.1 Aim 

The aim of this thesis is to identify the problems and user needs occurring when an indoor 

cultivation solution is applied in a restaurant environment. The aim is also to create a new 

product concept with the purpose to solve the identified problems and meet the user needs. 

1.2.2 Objective 

In order to achieve the aim, a product specification will be created based on the needs identified 

during user studies as well as construction requirements. The product specification will be the 

basis for the development of the product. The product will be developed together with Vissheim 

and should work as both a complement to the existing product Vimur and on its own. 

1.3 Research Questions 

In this thesis the following questions will be answered: 

 

Q1. How can the needs of the user be translated into a product specification for indoor 

cultivation in restaurants? 

 

Q2. What are the functionality, usability, and construction requirements for an indoor 

cultivation product in a restaurant? 

 

Q3. What product concept can be designed to grow classic herbs in restaurants based on the 

needs of the user? 

1.4 Limitations and Delimitations 

The thesis has time and resource limitation which affect the project’s delimitations. One 

delimitation is that the cultivation technology used in the new product will be based on the same 

solution as in Vimur today, which means that only hydroponic cultivation techniques will be 

applied in this project. The specifics concerning the water system’s functions will be developed 

by Vissheim as a separate project and will not be included in this thesis. That also includes the 

development of software and electronic solutions for the water system. Another delimitation is 

that the result of the thesis will be on a conceptual level and will not include a full technical 

specification and production method due to a confidentiality agreement with the company.  
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1.5 Report Outline 

This thesis will consist of 14 different chapters that are described briefly in the list below.  
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2 Theoretical Framework  
This chapter presents theories and main principles used in this thesis to provide a basic 

understanding of the subjects. 

2.1 Hydroponic Cultivation 

All plants need five key elements to grow which are light, water, carbon dioxide, oxygen and 

nutrients. (Espiritu, 2018b). One way of growing plants is through hydroponic cultivation. 

Hydroponic cultivation is a method of growing plants without soil, in water containing nutrient 

(dos Santos, et al., 2013). Some of the benefits with this is fast growth, higher yield, easy 

management, water efficiency and it enables continuous production throughout the year 

(Barbosa, et al., 2015; dos Santos, et al., 2013; Brechner, et al., 1996).  

Hydroponic systems are versatile and can range from very simple solutions to high-tech 

solutions (Barbosa, et al., 2015). A hydroponic system consists of some form of water container. 

This container should either be opaque or covered to reduce the risk of algae growth (Kratky, 

2009). To support the plants weight and to enable proper aeration of the roots some form of 

growing media is often used. There are many different non-toxic porous materials that can be 

used as growing media in hydroponics (Savvas, 2003). Some of them are perlite, expanded clay 

pebbles, coconut coir and various volcanic materials (Espiritu, 2018a; Savvas, 2003).  

Static and circulating are the two main variations of hydroponic systems (Berry & Knight, 

1997). In a static system the water is stagnant whilst in a circulating system the water is 

recirculated, which can be seen in Figure 2. Some of the most common static systems are Deep 

Water Culture and The Kratky Method and some of the most common circulating systems are 

Nutrient Film Technique, Ebb and Flow (Espiritu, 2018c). 

2.2 Product Development 

Product development processes might look very different in diverse businesses, but they all 

have the goal to develop a new product. One benefit with a structured product development 

methodology is that it can contribute with a more effective and consistent process (Chen & Lee, 

2018). By having a structured process, the chances to develop a more successful product 

increases (Veldhuizen, et al., 2006). Exactly what steps that should be involved in the 

development process are contentious, but there is a more unanimous picture about the overall 

phases that should be included. The phases that a product development process should contain 

are fuzzy front end, concept development, testing and launch (Zahay, et al., 2011; Ernst, et al., 

Figure 2: An illustration visualising a static hydroponic system and a circulating hydroponic system. 
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2010; Tzokas, et al., 2004). These phases do not have to be a linear process, it could also be an 

iterative process where ideas are developed further in each iteration (Roozenburg & Eekels, 

1995), see Figure 3. Having an iterative process will, according to Roozenburg and Eekels, 

contribute to a more effective way of designing.  

 

 

Stanton (1997) describes that the start of a design process, the fuzzy front end, often begins 

with a design brief created by the company. A design brief, or mission statement, is a document 

containing information about a project’s initial constraints and objective (Ulrich & Eppinger, 

2012). Information, either known or gathered, about the users, the function specification and 

constraints are then used together in this phase to form the product specification and 

requirements (Stanton, 1997; Zahay, et al., 2011).  

The next step, after the specifications are determined, is to start the process of generating 

potential solutions (Norman, 2013). This process is often called concept development (Tzokas, 

et al., 2004). Norman (2013) presents two essential rules for this process. The first rule is to 

generate a large number of ideas and the second is to be creative without too much regard to 

the constraints and avoid criticising ideas. This stage also includes the refinement of the ideas 

into product concepts (Ulrich & Eppinger, 2012).  

To verify that a product concept is actually plausible there is really only one way and that is to 

put it to the test (Norman, 2013). This is done by building prototypes. The purpose of 

prototyping is to verify the solutions and gain early feedback with inexpensive prototypes 

(Baek, et al., 2008). If the product is not satisfactory enough, refinements or even redesigns can 

be made (Ulrich & Eppinger, 2012). 

When the product is tested enough and fulfil all requirements the last step is to launch the 

product to the market (Tzokas, et al., 2004). Before the product is released, a test production is 

made to see if the product really can be manufactured in the desired way and to train the 

manufacturing staff (Veldhuizen, et al., 2006; Ulrich & Eppinger, 2012).  

2.3 Users 

Before starting with user-centered design it is important to define who the user is. There are 

many ways to classify who is a user. One of them are Warell’s (2001) definition that a user is 

a person that under any phase of the products life has contact with the product or any elements 

of it. Another way is to classify the users as primary, secondary or tertiary (Baxter, et al., 2015). 

Primary users are persons who have direct and frequent contact with a product. Secondary users 

on the other hand are individuals who do not use the product that frequently or use it through 

another person. Lastly, tertiary users are individuals who are involved in the purchasing of the 

product or who are, in any other way, affected by the product.  

Figure 3: A iterative product development process containing the four steps fuzzy front end, concept development, 

testing and launch. 
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Ulrich and Eppinger (2012) claim that it is hard to decide who the user is since many different 

groups of people have contact with the same product. For example, one person can buy a 

product whilst another person is using it and they can both be considered users. When gathering 

data from users Ulrich and Eppinger recommend that the primary focus is on the end user, in 

other words the person who uses the product the most, and if necessary involve other types of 

users and stakeholders (Ulrich & Eppinger, 2012). 

The consensus between Warell, Baxter et al. and Ulrich and Eppinger is that the primary user 

is the user interacting with the product the most. In this thesis the term user will represent the 

primary user.  

2.4 User-Centered Design 

Many companies strive to be more user-oriented but that is a difficult and demanding task 

(Kärkkäinen, et al., 2001). Successful product development and innovation requires a deep 

understanding of the intended user’s situation and needs (Kärkkäinen, et al., 2001; Lagrosen, 

2001). User-oriented practices have many different names in literature. Some of the most 

common are human-centered design (Norman, 2013), user-oriented design (Veryzer & Borja 

de Mozota, 2005), user involvement (Kaulio, 1998) and user-centered design (Baek, et al., 

2008). The main philosophy among them is to develop a product, service or system with the 

user in the centre of the design process. In this thesis the term user-centered design, UCD, will 

be used.  

UCD can be a powerful way to produce better products (Pratt & Nunes, 2012) but as Endsley 

and Jones (2004, p. 7) stated, “User-centered design does not mean asking users what they want 

and then giving it to them”. It is important that the developers are aware that the users do not 

know all the consequences of different choices and might lack the level of insight to the problem 

that the developers have (Janhager, 2005). The fundamental elements of UCD is early user 

involvement, knowledge of user context and an iterative design process (Gould & Lewis, 1985; 

Baek, et al., 2008). The involvement of users should occur in all of the different phases in the 

development process (Baek, et al., 2008). The same users are not always involved in the entire 

process. Some may only be involved in the initial phases to identify user needs and others might 

be involved in the later phases of prototyping and testing (Lagrosen, 2005).  

There are many different approaches and processes that fall under the UCD philosophy (Baek, 

et al., 2008; Sanders & Strappers, 2014). Some of these are participatory design (Abras, et al., 

2004; Baek, et al., 2008), rapid prototyping (Veryzer & Borja de Mozota, 2005; Baek, et al., 

2008) and usability testing (Barnum, 2011; Sanders & Strappers, 2014). According to Baek et 

al. (2008) participatory design is both a set of theories for, as well as the practice of, utilising 

users’ needs and wants to design products. This means that the users can be seen as a form of 

co-designers during the development process (Abras, et al., 2004). Rapid prototyping is a way 

to visualise and test different solutions and possibilities quickly using inexpensive prototypes 

to gain feedback early in the design process (Baek, et al., 2008). Usability testing is an activity 

to observe users’ interaction with the product while performing real tasks (Barnum, 2011) with 

the purpose of finding ways to make the product more usable (Abras, et al., 2004). All three of 

these approaches have different goals and perspective, but they share the common principles of 

user participation throughout the design process.  

There are, according to Baek et al. (2008) and Willis and Wright (2000), varying levels of user 

participation within UCD. The users have limited influence and/or participate in the 

development process for a limited time at low levels of participation. Whilst at a high level of 
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participation, users have a greater level of control and are cooperating with the development 

team throughout the whole design process (Willis & Wright, 2000; Baek, et al., 2008). 
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3 User Study Theory 
The initial steps in a UCD approach is to perform a user needs analysis to identify the user’s 

needs (Stanton, 1997; Ulrich & Eppinger, 2012). A need analysis is the systematic activity of 

identifying the user’s needs to determine the product specifications and requirements  

(Kärkkäinen, et al., 2001). The aim of the analysis is, according to Kärkkäinen et al., to help 

focus the development process and to minimise the need for changes and redesign. Having a 

structured analysis process helps ensure that sufficient information is collected (Pugh, 1990). 

According to Pugh (1990) and Ulrich and Eppinger (2012) the main activities that should be 

included in a user needs analysis are: 

1. Gather data from users. 

2. Translate the raw data into user needs. 

3. Organise the needs and decide their relative importance. 

3.1 Gather User Data 

There are many methods that can be used to gather raw data from users. Some of the most used 

are different forms of interviews, questionnaires and observations (Janhager, 2005; Baek, et al., 

2008; Ulrich & Eppinger, 2012). In this thesis the main method for gathering user data is 

interviews. 

3.1.1 Interview 

In UCD when the designer wants to gather information about users or workflows, interview is 

a good method to use (Wilson, 2014). Interviews is one of the most common methods for 

gathering information and knowledge about people’s experiences and opinions and can be used 

under several phases of the development process. In the early phases it can be used to gather 

data about an existing product or to get expertise input (van Boeijen, et al., 2013). Van Boeijen 

et al. states that it also can be used in later phases when testing a product to gather consumer 

feedback. There are three different categories of interviews which are structured, unstructured 

and semi-structured (Osvalder, et al., 2015). 

Structured interviews have questions that are made in advance where the interviewee answer 

from a set of prepared responses (Baxter, et al., 2015). One goal with structured interviews can 

be to gather a large amount of information from many different participants (Wilson, 2014) 

which therefore makes it a more quantitative method (Baxter, et al., 2015). Unstructured 

interviews on the other hand is freer and it is common that the interviewer only has prepared a 

set of topics and lets the interviewee lead the way (Sanders & Strappers, 2014). This type of 

interview is usable when the goal is to gather general information rather than specific (Wilson, 

2014) and can be seen as a more qualitative method (Baxter, et al., 2015). Semi-structured 

interviews are a mix between both previously mentioned methods which can contain questions 

with prepared answers and open questions (Osvalder, et al., 2015). This type of interview is 

often used when the goal is to gather information about user opinions (Baxter, et al., 2015). 

The most common ways to conduct an interview is face-to-face or over the phone (Opdenakker, 

2006). Face-to-face interviews has the advantage that the interviewer can see the interviewees 

body language and from that get extra information (Opdenakker, 2006) and it is also possible 

to show artefacts during the interview if that is necessary (Baxter, et al., 2015). On the other 

hand, face-to-face interviews can be quite expensive, both regarding time and money, if the 

participants live far away (Opdenakker, 2006). Phone interviews have the opposite advantages 

and disadvantages as face-to-face interviews. The opportunity to see the participants body 

language disappears (Baxter, et al., 2015) but on the other hand, the access to a greater number 
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of participants is simplified (Opdenakker, 2006). The number of participants that should be part 

of an interview study varies from different sources and it is not easy to get a unified picture. 

Van Boeijen et al. (2013) presents a different way of looking at it instead of numbers and that 

is to stop with additional interviews when the results no longer provides new information. 

The choice of documentation method is, according to Ulrich and Eppinger (2012), crucial and 

two of the methods they present is audio recording and taking notes. Audio recording is an easy 

method but very time consuming when transcribing the audio into text. Ulrich and Eppinger 

claim that taking notes probably is the most common method since it is less time consuming. If 

the notes are transcribed immediately after the interview it could be very close to an actual 

transcription.  

3.2 Raw Data to User Needs  

When the raw data has been gathered, often verbal data in the form of user statements, it needs 

to be analysed to identify the users’ needs as well as identifying patterns and common 

denominators (Kaulio, et al., 1999). To analyse the user’s demands, values, opinions and 

attitudes are important in order to identify the real user needs behind them (Kärkkäinen, et al., 

2001). There are some challenges when analysing qualitative data. The raw data is often 

presented in several different forms and there are often large amounts of it to analyse (Sanders 

& Strappers, 2014). There is also a lack of structed methods and tools like those used when 

analysing quantitative data (Sanders & Strappers, 2014). 

To make the analysis easier and more efficient it is helpful to organise the raw data in some 

form of data table (Kujala, 2008; Sanders & Strappers, 2014). Figure 4 is an example of such a 

table inspired by Ulrich and Eppinger (2012). The first column, question/prompt, indicates the 

question or action that produced the user data. The second column, user statement, is a list 

containing verbal user statements and observations of user actions. The last column, interpreted 

need, contains the user needs translated from the user statements. Each user statement can be 

interpreted into any number of user needs. It is also useful to have more than one person 

conducting the analysis to enable discussions since there are many ways to interpret the user 

statements (Kaulio, et al., 1999).  

Ulrich and Eppinger (2012) presents guidelines to follow when formulating the user needs. The 

need should always be expressed independently from any form of technical solutions and 

include the same level of detail as the user statement to avoid loss of information. It is preferred 

to use positive phrasing to make the process of translating the needs into metrics easier and to 

avoid the words must and should to not imply any level of importance (Ulrich & Eppinger, 

2012). 
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Figure 4: Example of a user statement table for organising user data from Ulrich and Eppinger (2012) with some modifications. 

To illustrate the contents of the different columns is a screwdriver used as an example. 

3.3 Organising the User Needs 

When the raw data has been analysed and organised in the user statement table the result might 

be a list with a large number of interpreted user needs for each completed interview (Ulrich & 

Eppinger, 2012). This means that the number of identified needs quickly adds up even though 

many of them are the same or similar needs. To make the list of needs more manageable it is 

suggested by Ulrich and Eppinger (2012) to categorise and organise the needs in a hierarchical 

list consisting of primary and secondary needs. The primary needs are expressed on a general 

level, each with a set of secondary needs expressed with a greater level of detail. There are 

many different ways to organise the needs into the hierarchical list, but the main steps should 

be to eliminate duplicates and to create groups of similar needs (Ulrich & Eppinger, 2012).  

Even though the hierarchical list helps with the organisation and overview of the user needs it 

does not provide any information about how important they are. Figure 5 illustrates an example 

of the user needs and their relative importance. The needs relative importance are essential to 

make correct trade-offs throughout the design process. There are two different ways to approach 

this task (Ulrich & Eppinger, 2012). Either to rely on the team members insight regarding the 

user or to perform a user survey. Involving the users increases the accuracy but take more time 

and resources. Kaulio et al. (1999) suggest additional methods that can be used when deciding 

the relative importance such as pairwise comparison and weighting.  
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Pairwise comparison aims to compare the importance of each need against all the other needs 

using a matrix (Ljubuncic & Giri, 2015). This can be done both by involving the user in the 

process or by the team members (Kaulio, et al., 1999). Pairwise comparison can easily become 

complicated if too many needs are compared (Kaulio, et al., 1999).  

Weighting means that each need’s importance is weighted based on a scale (Kaulio, et al., 

1999). This should be done by the user in the form of a survey (Ulrich & Eppinger, 2012). To 

be able to gain any useful insight when using weighting it is important to choose a suitable scale 

(Kaulio, et al., 1999). If it is too short, it will not give any information whilst a too long is not 

beneficial either. Kaulio et al. recommends to use a scale with five to eight steps. 

  

Figure 5: Example of user needs and their relative importance based on description from Ulrich and 

Eppinger (2012) with a screwdriver used as an example. 5 indicates high importance and 1 lower 

importance. 
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4 Requirements Engineering Theory 
The procedure of developing requirements in a product development process is called 

Requirements engineering and is described as the whole process where the translation to 

requirements from user needs is occurring (Kujala, 2002). It is important to get the right user 

needs and requirements to save both time and money. According to Lindahl and Tingström 

(2000), the cost for a change late in the process will be very expensive if a decision made in the 

primary phases turns out to be wrong. It is therefore crucial to understand the users and their 

needs early in the development process. Another important aspect when developing 

requirements is that the user satisfaction is easier met if the requirements are correct (Baxter, et 

al., 2008). 

To get the right requirements and understanding of the users it is crucial to have an effective 

process for developing requirements (Kaulio, et al., 1999). The goal with the process is, 

according to Kaulio et al., to understand the user’s situation and needs and from that develop a 

product. To make the requirements easy to find and use they are often organised into a product 

specification. In large development processes a product specification can be composed multiple 

times, both at the initial stages directly after the user need are identified and at later stages when 

a product has been developed (Ulrich & Eppinger, 2012). In this project an initial product 

specification will be developed. 

4.1 Developing Initial Product Specification 

The process of developing the specification can be divided in two parts. The first is to identify 

the metrics that correlates to the needs and the second part is to set values for the metrics, both 

the goal value and the lowest acceptable value (Ulrich & Eppinger, 2012; Roozenburg & 

Eekels, 1995).  

4.1.1 Identify Metrics 

The first part of the process takes place after the user study, where the raw data has been 

collected and the user needs have been defined. Here the user needs should be reformulated 

into requirements. Requirements that does not come from the users, such as laws and 

regulations, should also be included (Kaulio, et al., 1999). The goal of this step is to find metrics 

that the product must meet in order to satisfy the needs (Roozenburg & Eekels, 1995).  

In the process of developing the metrics every possible metrics should first be defined (van 

Boeijen, et al., 2013). When this large amount of metrics are defined, metrics that are similar 

and describe the same thing should be eliminated (Roozenburg & Eekels, 1995). After this, the 

remaining metrics should be reformulated in a way that make them easy to understand and test 

(Ulrich & Eppinger, 2012).  

As an addition to the metrics, this step should also include a decision of what units the metric 

should be measured in (van Boeijen, et al., 2013). According to Ulrich and Eppinger (2012) the 

units are mostly engineering units, such as meters and seconds, or binary units, such as pass or 

fail. But not every metric can be measured in that way and therefore subjective units may exist 

as well. The metrics should also be weighted in how important they are. This weighting often 

correlates with the relative importance that was previously made for the user needs (Ulrich & 

Eppinger, 2012). An example of how the list of metrics could look after this is presented in 

Figure 6. 
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4.1.2 Values for the Metrics  

In the last step of the process both the goal value and the lowest acceptable value for the metrics 

should be set (Roozenburg & Eekels, 1995). The values are set with the help of all information 

that have been gathered during the early phases of the process or with the help of a competitive 

analysis (Ulrich & Eppinger, 2012). When both the goal value and the lowest acceptable value 

are determined the product specification is complete. An example of how a product 

specification can look in a finished state is visible Figure 7. 

4.2 Product Specification Guidelines 

The finished specification should be a transformation of the needs into engineering terms and 

have the requirements formulated in a good way (Shefelbine, et al., 2002). It is important that 

it involves requirements from all stakeholders that affect the product and that it is documented 

in a structured way (Almefelt, 2005). There are also many recommendations on how to create 

a good and effective specification.  

Shefelbine et al. (2002) presents six guidelines that a specification should follow in order to be 

effective. The first is that it should be solution independent which implies that the specification 

should tell what problem needs to be solved but not in what way it should be done. The second 

is that it should be complete and contain all involved areas. The third guideline is that it should 

be clear what is required to avoid any misunderstandings. The fourth is that it should be concise, 

which means that only relevant aspects should be included in the specification. The fifth 

guideline is that it should be testable, this means that the specification should include 

requirements that in some way is measurable to know if the requirements is fulfilled or not. The 

last guideline is that it should be traceable, which means that it should be possible to see from 

what need a requirement is originated. 

Also, Kaulio et al. (1999) presents four recommendations that a product specification should 

follow. The first one is that the specification should be expressed in a way that determine what 

is desirable or not for the product. The second is that there should be a method that can be used 

to determine if a requirement is fulfilled stated in the specification. The third is that, in the 

specification, there should be a level specified for when the requirements have been met. The 

Metric No. Need No. Metric Imp. Units

1 1 Rotation speed 5 rpm

2 2 Water resistant 3 hr

3 3, 8 Circumference of handle 5 m

4 3 Total mass 4 kg

Figure 6: Example of list of metrics based on description from Ulrich and Eppinger (2012) with a 

screwdriver used as an example. 

Figure 7: Example of a finished initial specification metrics based on description from Ulrich and Eppinger (2012) with a 

screwdriver used as an example. 

Metric No. Need No. Metric Imp. Units Goal value

Lowest 

acceptable 

value

1 1 Rotation speed 5 rpm 0-560 0-400

2 2 Water resistant 3 hr >6 4

3 3, 8 Diameter of handle 4 m 0,04 - 0,05 0,05-0,06

4 3 Total mass 5 kg <1,2 <1,6
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last is that the specification should include information about how the requirements are 

prioritised.  

Moreover, Dick et al. (2017) presents six guidelines that a specification should follow. The first 

one is that a specification should be complete, which means it should include all different types 

of requirements. The second is that it should be consistent without any requirements in conflict 

with each other. The third thing a specification should fulfil is that it should be non-redundant. 

The fourth guideline is that it should be modular, this means that requirements that has a 

connection to each other should be presented together. The fifth is that the specification should 

have a structured documentation. The last guideline is that it should be possible to trace where 

the requirements originates.  

These different guidelines for a specification vary a bit but are in many ways very similar to 

each other. One clear example of this is that both Shefelbine et al. (2002) and Dick et al. (2017) 

has a guideline which states that the specification should be complete. Shefelbine et al. and 

Dick et al. have more similarities in their guidelines. Both of them state that the specification 

only should include relevant information and to have a clear and consistent formulation of the 

requirements. Further, they both state that the traceability of requirements is important in a 

specification. Kaulio et al. (1999) also have similarities with the guidelines from Shefelbine et 

al. (2002). Both Kaulio et al. and Shefelbine et al. states that the specification should be clear 

in what is desirable to fulfil but not say how it should be fulfilled. They also agree in their 

guidelines that a specification should include some plan for testing the requirements and have 

a measurable value to know if the requirement is fulfilled or not. There are two authors that are 

alone with some of their guidelines. The first is Dick et al. (2017) which is the only one to 

present a guideline that says that the specification should be structured. This can still be seen 

as an important guideline even though only one author presented it, since structure in almost 

every case makes the work easier. The second guideline that is only presented by one author is 

the guideline from Kaulio et al. (1999) that the specification should be prioritised. This can also 

still be seen as an important guideline since a prioritised list of requirements can help with 

decisions about what should be included in a product or not, and it is always good to base that 

kind of decisions on something.  

A list of the general guidelines has been created to summarise the different guidelines analysed 

above. The general guidelines are that the specification should: 

• Include requirements from all possible areas. 

• Only include relevant information. 

• Have requirements formulated in a clear way so they cannot be misunderstood. 

• Include information about the requirements origin. 

• State what is desired to fulfil, but not in what way it should be fulfilled. 

• Make it clear how to know if a requirement is fulfilled or not. 

• Be documented in a structured way. 

• Have a priority on how important each requirement is to fulfil. 

If these guidelines, together with the steps previously proposed in chapter 4.1, are followed a 

well formulated and effective product specification containing the right requirements will be 

created.  
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5 Concept Development Method Theory 
In the four different stages in a product development process, presented in chapter 2.2, many 

different methods can be used. In this chapter methods used during the concept development 

stage will be described. The concept development stage itself have been divided into three parts 

which the development of a product goes through. The different parts are ideation, development 

and evaluation and the methods are organised after what part they belong to. 

5.1 Ideation Methods 

5.1.1 How Might We  

How Might We, or How-Tos, is a method for writing problem statements in the form of a 

question (van Boeijen, et al., 2013). How Might We, HMW, is most suited to use in the 

beginning of an ideation process and is a good way to start a brainstorming session (van 

Boeijen, et al., 2013; Dam & Siang, 2018). The questions that are based on the problem 

statement helps capture the problem whilst turning it into an opportunity to find solutions as 

well as helping to create a variety of problem descriptions (Knapp, et al., 2016; van Boeijen, et 

al., 2013). The questions are constructed in a way that stimulates the imagination to come up 

with ideas more easily by opening up for new ideas, admitting that the answer is currently 

unknown and inspires collaboration (Dam & Siang, 2018; van Boeijen, et al., 2013).  

The first step is to rephrase the problem statements with several questions that begin with How 

might we… (Dam & Siang, 2018). An example of HWM-questions can be seen in Figure 8. The 

How is to help the exploration of new ideas instead of being stuck with what people think is the 

right solution. The Might is to highlight that there are many possible solutions which stops 

people from settling for the first idea that comes to mind. The We brings in the collaborative 

efforts in finding a solution. If the problem statement is too large or complex it should be broken 

down into smaller sub-problems. For each problem there should be around five to ten different 

HMW-questions. (Dam & Siang, 2018) 

The last step is to check if the questions allow for a big enough variety of solutions. If not, the 

questions need to be widened (Dam & Siang, 2018). It is equally as important that the questions 

are not too broad either (Knapp, et al., 2016). If they are, they should be specified enough so it 

is easy to know where to start brainstorming ideas (Dam & Siang, 2018).  

 

Figure 8: Example of HMW questions. SD stands for Screwdriver. 
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5.1.2 Brainstorming 

Brainstorming is an association method for generating a large number of different ideas and 

solutions fast (Wilson, 2013; Higging, 1994; Kaulio, et al., 1999). The method is based on the 

thinking that quantity will lead to quality (van Boeijen, et al., 2013). A basic principle of 

brainstorming is to avoid premature criticism as this often obstructs the idea generation process 

(Roozenburg & Eekels, 1995). Brainstorming’s main application in a product development 

process is when new product ideas are needed in the ideation phase and for thinking of broad 

ideas for the principal solutions and product concepts (Roozenburg & Eekels, 1995; Wilson, 

2013). Brainstorming is less suitable when solving complex problems, it would then be better 

to break the problem down into smaller subproblems (Roozenburg & Eekels, 1995).  

There is a consensus in the literature about the four main rules when performing a brainstorming 

session (Kaulio, et al., 1999; Wilson, 2013; van Boeijen, et al., 2013). The rules for a 

brainstorming session are: 

• No criticism is allowed during the session. 

• Quantity, not quality, counts. 

• New and wild ideas are welcome. 

• It is allowed, and sought, to combine and improve other’s ideas. 

 

Wilson (2013) and van Boeijen et al. (2013) describe the main steps in a brainstorming session. 

These steps are: 

1. Present the problem, question or topic to the group. 

2. Generate solutions or ideas with the aim to come up with as many as possible. 

3. Make an inventory, evaluate and group together the results for later action. 

 

A brainstorming process involves a group of participants, a facilitator and a secretary (Higging, 

1994). The facilitator has a supporting role of leading and directing the session as well as 

making sure that the rules are followed. (Kaulio, et al., 1999; Wilson, 2013). The group size 

can be anything from three to twelve participants (Higging, 1994; Wilson, 2013). If the groups 

are bigger it might be difficult to absorb all the ideas and large groups can also be intimidating 

and therefore hinder the flow of ideas (Higging, 1994). In large groups there is also a possibility 

of loss in productivity, so it can be beneficial to keep the groups on the smaller side (Mullen, et 

al., 1991). 

5.1.3 SCAMPER 

SCAMPER is a method that can be used to develop existing solutions into new ideas (Chulvi, 

et al., 2013). The procedure for the method is to evaluate every concept by asking questions 

connected to the SCAMPER heuristics (Serrat, 2017). The different heuristics is represented by 

each letter in SCAMPER (Serrat, 2017; van Boeijen, et al., 2013). The heuristics are: 

• Substitute 

• Combine 

• Adapt 

• Magnify/ Modify 

• Put to other uses 

• Eliminate 

• Rearrange/ Reverse 
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Van Boeijen et al. (2013) give some examples on questions that can be asked. For substitute a 

question can be What parts of the product can be substituted? and for eliminate a question can 

be What part of the product or process can be eliminated? 

5.2 Development Methods 

5.2.1 Morphological Chart 

The morphological chart is a method with the aim to help generate potential solutions for a 

problem (Roozenburg & Eekels, 1995). With the morphological chart this is done by dividing 

the problem into sub-problems, finding solutions for each of the sub-problems and then 

combine the different sub-solutions into a solution for the whole problem (Motte & Bjärnemo, 

2013). The method is developed to be applied in the early phases of the concept generation 

process when some ideas already have been made (van Boeijen, et al., 2013). An example of a 

morphological chart is visible in Figure 9. 

 

A morphological chart should contain both functions and solutions (Roozenburg & Eekels, 

1995). The function corresponds to how the different sub-problems should be solved and 

solution is different ways the function can be fulfilled (Ulrich & Eppinger, 2012). To develop 

a morphological chart several different steps should be followed according to van Boeijen et al. 

(2013). The steps are: 

1. Define the main function and problem.  

2. Identify all functions that might affect the problem. 

3. Create the matrix by putting each function on a row and fill in the rows with existing 

or new solutions. 

4. Develop solution options by combining one solution from each function. 

5. Analyse and evaluate all solution options on how well they fulfil the problem and 

choose at least three for further development. 

6. Use the different solution options as a starting point for ideation. 

Figure 9: Example of a morphological chart for a screwdriver. 
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Some things that are important to think about when developing a morphological chart are that 

functions should be formulated to contain both a verb and an objective (van Boeijen, et al., 

2013). Another important thing regarding the functions is that they should be independent 

(Roozenburg & Eekels, 1995). Being independent means that the choice of one solution for one 

function should not limit the choice for another function. Roozenburg and Eekels (1995) also 

claim that it is important to analyse if a function is relevant or not to limit the size of the matrix 

to avoid too many solution options. 

5.3 Evaluation Methods 

5.3.1 C-Box 

C-Box is a method to help evaluate and categorise a large number of ideas quickly (van Boeijen, 

et al., 2013). C-Box consists of a 2x2 matrix with the two axes innovativeness and feasibility. 

An example can be seen in Figure 10. The team discusses each idea and then place it in one of 

the four quadrants. When all ideas have been placed in the matrix the team decides on what 

ideas to continue working on and which ideas that both lack innovativeness as well as feasibility 

and are not worth spending more time on. C-Box is a good method because it opens up 

discussions and helps the team reach an agreement in what direction the design process should 

continue (van Boeijen, et al., 2013). 

 

Figure 10: A C-Box matrix where the dots represents different ideas.  
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5.3.2 Heat Map 

Heat map is a method developed by Knapp et al. (2016) to help identify standout ideas and 

solutions quickly. It works by letting the team members place dot stickers on sketches of 

different solutions to indicate parts they like. Cluster of dots, a heat map, will then form around 

the most interesting and intriguing solution. Figure 11 is an illustration of how it might look. 

This information can then be used when deciding on ideas to continue working with in the rest 

of the development process (Knapp, et al., 2016). 

5.3.3 Pugh Concept Selection 

Pugh Concept Selection is a method that can be used to compare different designs against each 

other by the help of the requirements (Kaulio, et al., 1999; van Boeijen, et al., 2013). To perform 

the method, firstly a matrix should be developed. The matrix contains the concepts that will be 

evaluated and the requirements that should be used to do so (Wang, 2002). Before the 

comparison begins it should be ensured that concepts are developed to the same level so that 

they can be compered properly (Pugh, 1990).  

To start the comparison, first a reference concept should be selected, which is the concept that 

the other concepts will be compared against (Pugh, 1990; van Boeijen, et al., 2013). The 

reference concept can be one of the developed concepts or an existing similar product (Pugh, 

1990). The next step is to determine how every concept correspond to the selected reference 

concept. The concepts should be judged if they are better, worse or same as the reference at 

fulfilling a requirement (Pugh, 1990). This result should be analysed to see which concept is 

the best one. This is then the concept which should be selected as the reference in the next 

iteration of the comparison (van Boeijen, et al., 2013). The iterations should continue until one 

concept can be distinguished as the best even with different concepts as the reference (Pugh, 

1990). 

When this is done it should be decided which concepts should be brought into further 

development (van Boeijen, et al., 2013). This means that not only the best concept will be 

selected in this stage, but a few of them can be developed further (Pugh, 1990). Otto (1995) 

claims that the Pugh Concept Selection should be extended with a scoring procedure in order 

to select one final concept. 

5.3.4 Weighted Objectives 

Weighted Objectives is a method that can be used to evaluate concepts in order to make a 

decision (van Boeijen, et al., 2013). The method helps in the decision process by giving the 

opportunity to express differences in how well a requirement is fulfilled by different concepts 

Figure 11: A illustration of how a heat map result might look like where the cluster of dots indicate 

standout ideas. 
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(Roozenburg & Eekels, 1995). In this method the different concepts will be scored on how well 

they fulfil a requirement, the relative importance of these requirements will then be used to 

calculate a total sum for each concept (Ulrich & Eppinger, 2012). 

The first thing to do is to decide a scale on which the concepts should be judged (Roozenburg 

& Eekels, 1995). The scale could be either 1-5 or 1-9, but scales with less options is often easier 

and less time consuming (Ulrich & Eppinger, 2012). The concepts are then evaluated 

individually on how well they fulfil each requirement based on the selected scale. When all 

concepts are evaluated the score for each concept will be calculated (van Boeijen, et al., 2013). 

The score is calculated by multiplying the requirement’s relative importance, a, with the value 

for each requirement’s fulfilment, b, and then adding all the values together (Ulrich & Eppinger, 

2012).  

𝑆𝑐𝑜𝑟𝑒 =  ∑ 𝑎𝑖 ×  𝑏𝑖

𝑛

𝑖=1

 

The concept that get the largest total sum is the concept that is preferred based on the method 

(van Boeijen, et al., 2013). The final choice should, according to Ulrich and Eppinger (2012), 

not just be the concept with the highest sum, but also the concepts’ weak points should also be 

considered in the decision. 
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6 User Study 
The user study was the first step towards the development of the new product, see Figure 12. 

The users involved during the study were the primary users for the new product, the staff of a 

restaurant. The restaurants contacted for the study were all located in the Linköping area to 

minimise travel time.  

6.1 Interview 

The first step in the user study was to gather raw data from the users. This was done with the 

help of interviews. Before the interviews were performed an interview guide was developed. 

The starting point for the guide were different interesting topics such as cultivation today, daily 

use of herbs and safety regulations. With these topics in mind several questions were formulated 

in order to help gather information concerning the topics. The complete guide can be viewed in 

Appendix A. 

The interviews were developed to gather qualitative information and therefore only a small 

number of users were contacted. When selecting which users to contact the starting point were 

restaurants that profile themselves with having an interest and priority in locally produced 

ingredients. This resulted in seven different interviews with ten users. The first five interviews 

were longer and more detailed, and the last two interviews were shorter and used more as a 

complementary interview to confirm and clarify user statements from the previous interviews.  

All interviews were conducted in a semi-structured way similar to the description previously 

presented by Osvalder et al. (2015). To document the interviews Ulrich and Eppinger’s (2012) 

recommendations were followed, so both audio recording and notes were gathered. The notes 

were transcribed shortly after the interview had taken place and the audio recordings were only 

used if parts of the notes were unclear.  

6.2 Raw Data to User Need  

The raw data from the interviews was analysed using the process from Ulrich and Eppinger 

(2012). The first step was to identify different user statements from the documentation of the 

interviews. These user statements were then analysed and reformulate into user needs. Not 

every statement was reformulated to a user need, only the statements that had something to do 

with cultivation and the future product was reformulated.  

Every interview was analysed individually, both to get the statements and user needs. The 

analysis from raw data to user statements were made for every interview as soon as possible 

after the interview was made. All the user statements and user needs can be viewed in Appendix 

B. 

Figure 12: The first step of the product development process is the user study. 
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During the interviews the users were asked to place themselves in a triangle with the three 

different aspects price, capacity and aesthetics based on how they would prioritise when 

choosing a cultivation product to use. The result from this can be seen as the coloured area in 

Figure 13. The users mostly prioritise all the aspects equivalent, but some considers the 

products growing capacity to be more important than the product’s visual aesthetics. An 

explanation for this is that the capacity is an important factor to make the product economically 

justifiable and to supply big enough quantities of herbs to enable that the restaurants use it in 

their food. This result will be the basis for how to prioritise when making different trade-offs 

later in the product development process.  

6.3 Organising the User Needs 

After all the user needs were identified a joint list of user needs was created. The first step in 

this was, as mentioned by Ulrich and Eppinger (2012), to eliminate all duplicate and redundant 

needs and group similar ones together. These different groups were then organised into a 

hierarchy where one primary need was identified or created. The groups of needs were then 

organised into ten different categories. The result of this process is presented in Figure 14. 

After this an initial prioritising was made regarding how important different needs were to fulfil. 

The needs were divided into three different categories. The first was the needs that must be 

fulfilled to have a competitive product. The second category was needs that should be fulfilled 

but are not equally important as the first group of needs. The last category consisted of needs 

that were eliminated. The eliminated needs were the ones that were redundant for this product. 

The needs became redundant after a delimitation was made to have a focus on a product placed 

in a restaurant kitchen to not compete with the company’s existing product. The needs that were 

eliminated could be fulfilled by the help of the product Vimur on its own and therefore they 

were removed from the development process of the new product. 

As previously mentioned, the establishing of relative importance between the user needs could 

be made in two ways according to Ulrich and Eppinger (2012). Either to rely on the team 

members understanding of the user or to perform a user survey. A combination of these two 

Figure 13: The users' prioritisation for an indoor cultivation product. 
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ways was used. First a user survey was conducted, which included user needs from the second 

category of needs. In this survey different user needs were stated and the task for the user was 

to decide on how important they were to fulfil on a six-step scale, as recommended by Kaulio 

et al. (1999). This was collected to have a better view of what the users want before a relative 

importance between all the needs were made. The survey results can be seen in Appendix C. 

 

 

Aesthetics Form Cost/Value
The growing process of X is visible for the customer X have different placement options X is economically justifiable

X can work as a partition X has a good quality

X is visually appealing X can be placed in the restaurant close to the customer X will give more value to the customers

X has good aesthetics and fulfil its function

X is practical as well as visually appealing X do not have small cavities X is cost efficient

The basic aesthetic of X is timeless The cost when growing herbs in X is equal or less 

the buying herbs

X is adaptable

The visual appeal of X matters for both in the 

restaurant and the kitchen

The user can start growing herbs with a smaller unit of 

X
X's aesthetics is more important when placed in the 

restaurant X is scalable Herbs
X can be divided into section for each week X can grow any kind of herb

X can be integrated into the rest of the interior X can grow all the classic herbs

The aesthetic appearance of X can be modified X can grow common Swedish herbs

Capacity
X is visible to the customer X is space efficient

X looks nice when the plants are small X's capacity can be upgraded Environment
X is environmentally sustainable

X can grow several different kinds of herbs at the 

same time

The Co2 emissions when growing herbs in X are 

lower then when you buy herbs

Maintenance
X can grow at least Y kg of the same herb at the same 

time

X is easy to maintain

X can grow 4-5 different types of herbs at the same 

time X grows herbs ecologically

X requires little time for maintenance and care X enables the use of ecological substances.

X's capacity enables self-sufficiency in herbs 

X requires minimal cultivation knowledge X can supply Y kg of herbs daily X is produced in Scandinavia

X has the capacity to grow Yx7x3 kg herbs at the same 

time X use Nordic materials

X is easy to take care of

X is easy to clean 

It is easy to clean around and under X Function Features

X's watertank needs refill at most every other day X is moveable The customer have access to the herbs from X

X water supply is easy to handle X does not need to be close to the customer but 

the herbs do

X can be used in a kitchen
The herbs grown in X can be placed in separate 

pots

X does not have lose external parts

Usability X is water resistant (if placed in the kitchen) X only have essential features/functions

X is practical to grow in
X informs the user when water needs to be 

refilled

X provides easy access to the herbs X is quiet

Growing plants with X is easy The user can control X function/settings

The plants in X is easy to move X can grow herbs X enables different levels of involvement

X use no soil
The user can choose which types of herbs to grow 

in X

X is easy to use

X keeps the plants alive without much user 

involvement

X has an easy and smooth watertank X can grow regardless of season

X's watertank is refilled at one place

The plants in X are protected

X is easy to move X protect the plants from cold drafts.

X prevents non-customers to have access to the plants 

in X

The plants in X are protected from getting dirty when 

floors are cleaned

Figure 14: The initial organisation of the user needs. X in this Figure stands for “the product". The needs marked in bold are 

the primary needs. 
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The relative importance of the user needs was decided with a pairwise comparison, as suggested 

by Kaulio et al. (1999). The comparison was performed by the team members with a total of 46 

user needs and was based on the user study insights as well as the survey results. The completed 

pairwise comparison can be seen in Appendix D. The results from the comparison is a list of 

the needs together with their relative importance. This can be seen in Figure 16. The three most 

important needs are that the product can grow herbs, do not use soil and is easy to clean around 

and under.  

The user needs were also complemented with separate list of 20 company needs. The pairwise 

comparison to decide the relative importance of these needs was done with the company. The 

list of needs and the relative importance can be seen in Figure 15. 

 

Figure 15: List of company needs with their relative importance. The needs in the figure are blurred because they contain 

company secrets. 
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Figure 16: List of user needs with their relative importance. 

 

No. User Need Imp.

U1 The product is visually appealing 2.6

U2 The product's aesthetic is timeless 1.8

U3 The product is practical as well as visually appealing 3.58

U4 The product can be integrated in the rest of the interior 1.71

U5 The product's appearance can be modified 1.71

U6 The product have different placement options 1.53

U7 The product do not have small cavities 3.84

U8 The user can start growing with a smaller unit 2.16

U9 The product is scalable 2.33

U10 The product can be divided into sections for each week 1

U11 The product is adaptable 2.69

U12 The product is economically justifiable 4.11

U13 The product has a good quality 2.87

U14 The product is cost efficient 3.22

U15 The product keeps the cost for growing herbs equal or less then buying herbs 4.2

U16 The product can grow all the classic herbs 3.58

U17 The product is environmentally sustainable 2.24

U18 The product is space efficient 3.58

U19 The product can grow several different kind of herbs at the same time 2.24

U20 The product has the capacity to grow Xx7x3 kg of herbs at the same time 1.27

U21 The product can grow X kg of the same herb at the same time 1.44

U22 The product's capacity can be upgraded 2.78

U23 The product is easy to take care of 3.58

U24 The product is easy to clean 4.11

U25 The product is easy to maintain 3.4

U26 The product requires minimal cultivation knowledge 1.44

U27 The product's watertank needs refill at most every other day 2.96

U28 The product's watertank is easy to handle 3.67

U29 The product is easy to clean around and under 4.73

U30 The product is moveable 4.47

U31 The product does not have lose external parts 1.53

U32 The product is water resistant 3.04

U33 The product is quiet 1.09

U34 The product keeps the plants alive without much user involvement 1.98

U35 The product can grow herbs 5

U36 The product use no soil 4.91

U37 The product protects the plants from getting dirty when floors are cleaned 4.29

U38 The product informs the user when water needs to be refilled 3.04

U39 The product only have essential features/functions 2.16

U40 The product is practical to grow in 4.38

U41 The product provides easy access to the herbs 3.67

U42 The product is easy to use 4.38

U43 The product's watertank is refilled at one place 2.87

U44 The product enables easy growing of plants 4.2

U45 The plant is easy to move from the product 2.07

U46 The product is easy to move 4.02
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7 Product Specification  
After the user study was completed and all needs from both the company and the users were 

documented the process of developing the product specification followed, see Figure 17. These 

needs were a central piece during the whole process of developing the specification.  

The process of developing the product specification followed the steps proposed by Ulrich and 

Eppinger (2012) and Roozenburg and Eekels (1995) in Chapter 4.1. The first step to identify 

metrics that correlates to the needs was done by analysing one need at a time to try to find 

different metrics that correlated to that need. For some needs multiple metrics were found and 

some needs shared a metric with another. Identifying the metrics were done separately for the 

user needs and the company needs before they were merged into one list. It is, as mentioned by 

Dick et al. (2017) and Shefelbine et al. (2002), important that the origin of a metric is traceable. 

To keep the traceability in the specification, a column was created in the table where the 

correlating needs were written. When the different needs’ metrics were merged into one list, a 

new relative importance for each metric needed to be calculated. This was made by calculating 

the mean value for each metric using the relative importance for each need that correlates to the 

metric. 

When the specification was complete, with all metrics and their importance, the unit for each 

metric was decided. The units are connected to what kind of metric it is and are engineering 

units if the metric is measurable and binary or subjective if it is not measurable. Shefelbine et 

al. (2002) and Kaulio et al. (1999) both highlight the importance of knowing when a metric is 

fulfilled and therefore both goal values and lowest acceptable values for each metric were 

identified. When deciding these values, the starting point was both information from the users 

and the company but also information gathered from research about other products used in 

restaurant environments. When these values were added the specification was complete, see 

Figure 18. 

The finished specification consists of 47 different metrics. Two of the most important metrics 

originates from company needs. They are that there should be a hidden water and electric 

systems and that it should be possible to secure to the wall, ceiling and/or floor. These two 

metrics got a high level of importance because they are connected to safety regulations that the 

company must fulfil in order to get the product on the market. Two other metrics that got a high 

level of importance were that the product should provide light and airflow to the plants and that 

it should be a hydroponic system. These two metrics are the foundation of the product and if 

they are not fulfilled there is no product. Since all these four metrics must be fulfilled in order 

to have a product it might be interesting to see which metrics that have the highest importance 

after them. So, if these four metrics are excluded the three most important metrics were the 

protection of the plants from dirt when cleaning floors, that it is easy to clean around and under 

Figure 17: The second step of the product development process is to create the product specification. 
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the product and that the product should be moveable. All these three metrics originate from user 

needs. All the metrics and their importance were then taken into consideration and brought into 

the concept development process.  

Figure 18: The complete product specification based on the identified user needs and the company's needs. Some metrics in 

the figure are blurred because they contain company secrets. 
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8 Concept Development  
The main part of the development process was the concept development stage which followed 

the specification stage, see Figure 19. The concept development stage consisted of many 

different methods that together helped to develop the new product.  

 

Since it was found that there is no clear picture of which methods a concept development 

process should involve, a process was developed for the concept development. The process was 

developed before the work began to have a more structured way of working since that, 

according to Chan and Lee (2018), contribute to a more effective process. The developed 

process was made to involve early ideation, development and evaluation methods as well as 

tests. The methods were organised in an iterative way where for example ideation methods were 

followed by evaluation methods before going back to ideation method again. The decision to 

have an iterative process is based on the fact that Roozenburg and Eekels (1995) claim that an 

iterative process contributes to a more effective way of designing. How the procedure look is 

visible in Figure 20.  

 

 
Figure 20: The procedure and methods used during the concept development process. 

 

  

Figure 19: The third step of the product development process is the concept development. 
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8.1 Initial Design Process 

The ideation process started by defining a problem statement in the form of a Point of View, 

POV. A POV, defines the problem or challenge that will be addressed with the ideation process 

in such a way that keeps the user’s needs in focus throughout the ideation (Dam & Siang, 2018). 

Three POVs were formulated: 

• A person who works in a restaurant kitchen needs to have access to big enough 

quantities of self-grown herbs to be able to use it as an ingredient, because the user 

would like to use their own herbs in their food without it costing more than buying 

herbs.  

• A person who works in a restaurant kitchen needs to be able to easily clean and take 

care of the kitchen and its equipment, because if it is hard to clean it will not be done 

properly and there is a lot of health and safety regulations about cleanliness in 

restaurant kitchens.  

• A person who is responsible for a restaurant needs to have a well-designed product, 

because it gives a trustworthy impression that the product will work, and they can 

show it to their customers.  

Then the POVs were used to create fourteen How Might We questions. Some of them can be 

seen in Figure 21 and the complete list can be seen in Appendix E. The HMW questions work 

as a good start for the brainstorming sessions (van Boeijen, et al., 2013; Dam & Siang, 2018). 

Two different brainstorming sessions were performed. The first was done by the team members 

and included all the HMW questions. The second was done with the company and only six of 

the HMW questions were used to make the session more efficient.  

The results from the brainstorming sessions is left out of the report due to the confidentiality 

agreement. It was used as inspiration when developing the first morphological chart that was 

used to generate different product concepts. The first step was to identify different functions 

that will be included in the product using the brainstorming results as a base. Seven different 

sub-functions were identified as well as a miscellaneous category for ideas that needed to be 

included in the product independently of what solutions were selected. Then different solutions 

were developed by sketching initial ideas of solutions. The ideas were then sorted into the 

different sub-functions of the product to complete the chart, which can be seen in Figure 22. 

Figure 21: Three of the fourteen HMW questions that where created. 
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From the morphological chart eight different product concepts were created by combining one 

solution for each of the sub-functions. These combinations were selected without considering 

how the different solution would work together. The different combinations are displayed in 

Figure 24 and some of the sketches of these eight concepts can be seen in Figure 23. All the 

sketches can be seen in Appendix F.  

 

  

Figure 22: The first morphological chart. The images in the chart are blurred because they contain company 

secrets. 
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Figure 23: Sketches of concept A-C created with the first morphological chart.  
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To quickly identify the different strengths and weaknesses of the concepts a simple evaluation 

was performed in the form of listing the plus and minus points for each concept. This can be 

seen on the post-it in the concept sketches in Figure 23 and Appendix F. With this information 

and insights SCAMPER was performed to develop new ideas based on the eight concepts. This 

was done by asking the questions connected to the SCAMPER heuristics. The new ideas from 

SCAMPER were then added to an updated morphological chart where the weakest solutions 

identified in the evaluation were removed and some new sub-functions were added. The 

updated morphological chart can be seen in Figure 26. From the updated morphological chart 

four additional concepts were created based on the combinations in Figure 25. This time, 

compared to the first, the combinations were created with consideration for how the solutions 

worked together. Sketches of these concepts can be seen in Appendix G. 

 

Figure 24: The combinations for the first eight concepts from the first morphological chart. 

Figure 25: The combinations for the four additional concepts from the second morphological 

chart. 
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Figure 26: The second morphological chart. The images in the chart are blurred because they contain company secrets. 
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The same plus and minus point evaluation, as done previously for the first eight concept, was 

performed on the four new concepts to have an equal level of insight into the different strength 

and weaknesses of all concepts. The result can be seen on the post-it in the concept sketches in 

Appendix G. To reach a decision on what concepts should be developed further the method C-

Box was used. C-Box helps categorise and evaluate all of the concepts based on two axes (van 

Boeijen, et al., 2013). Usability and easy production were chosen as the two axes. The finished 

C-Box can be seen in Figure 27. The concepts that were chosen for further development were 

E, J, L and a combination of I with D. Concept J and L were chosen for further development 

because of their good usability and concept E was chosen because it is easy to manufacture. 

The combination of I and D was selected since concept D itself was not the best at either 

usability or easy production and concept I had features that were too interesting to let go off in 

this stage, so together they had the potential to be a better concept.  

 

To gain better insight into the users’ thoughts about the concept, a user evaluation was 

performed which included a simple usability test, using low fidelity prototypes, as well as a 

Heat Map to help identify standout ideas in the concepts. To prepare the concepts for the user 

evaluation new concept visualisations were developed to have the same level of detail in all of 

the concepts and therefore make the base for the evaluation equal. Simple prototypes were 

developed to test different solutions for how to make the pots easy to remove from the lid, see 

Figure 28. The usability test was done by letting the users test, with the prototype, the four 

different ways to remove the pots from the lid to see which one was preferable.  

Figure 27: The result from the C-Box. 
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The user evaluation was performed with two of the users that had been interviewed. First, a 

Heat Map was done where the users marked the part of the four concepts that they really liked 

as well as marking the parts that they did not want in the product. Features that are the same 

has only been marked in one of the concepts. The results can be seen in Figure 29.  

Figure 28: Prototypes on the different solutions to remove the pots from the lid. 

Figure 29: The four concepts with the result from the heat map. 



36 

 

 

To compare the four concepts against each other based on the product requirements Pugh 

Concept Selection was used. The matrix was developed based on the product specification. To 

make the selection process more time efficient the metrics that are fulfilled on an equal level 

for all the concepts were removed from the matrix since it does not give any information that 

can be used in the comparison. For the first iteration, concept I+D was selected as the reference. 

All the concepts were then compared and scored with a +, − or 0 depending on if they were 

better, worse or the same at fulfilling the metrics. A total sum is then calculated based on the 

amount of + and – using the following formula: 

𝑆𝑢𝑚 = (𝑛𝑜. +) − (𝑛𝑜. −) 

In the first iteration was concept E achieved the highest score and was used as the reference in 

the second iteration. The second iteration can be seen in Figure 30. After the second iteration 

there was no clear pattern for which concept that was the best but concept I+D scored worst in 

both iterations and was therefore eliminated. Instead of performing a third iteration of Pugh 

Concept Selection, Weighted Objective was used to decide on a winning concept from the three 

remaining concepts.  

 

 

In Weighted Objectives how well the concepts fulfil the metrics are expressed using a scale 

from 1 to 5 (Roozenburg & Eekels, 1995). A five means that the concept fulfils the metric really 

Figure 30: The results from the second iteration of Pugh Concept Selection. Some metrics in 

the figure are blurred because they contain company secrets. 
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well whilst a one or a two is a weak point in the concept where the metrics is not fulfilled very 

well. Each concepts’ score is calculated using the following formula:  

𝑆𝑐𝑜𝑟𝑒 =  ∑ 𝑎𝑖 ×  𝑏𝑖

𝑛

𝑖=1

 

The Weighted Objectives can be seen in Figure 31. The concept with the highest score was 

concept L. When choosing which concept to continue with in the detailed design both the results 

from the Heat Map and Weighted Objectives were considered. In both cases concept L was the 

winner and was therefore selected for further development. In the continued work concept L 

will have the name Lärad. 

 

 

Figure 31: The result from the Weighted Objectives. Some metrics in the figure are blurred because they contain company 

secrets. 

 

8.2 Design Refinement 

The final step in the concept development is to refine the selected concept Lärad and to create 

a more detailed design.  

The choice of water system is a decision that impacts the design in many ways and was the first 

step in creating the detailed design. A workshop was held to make this decision with 

representatives from Vissheim responsible for the project of developing the water system. The 

use of a circulating hydroponic system was chosen, see Figure 32. This choice was made to 

optimise the growing capacity, by minimising the growing containers height, as well as increase 

the ease of use when handling the containers.  
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With the water system decided the main dimensions for Lärad could be determined. The height 

of the main body, excluding the height of the wheels, is 1850 mm, the width is 550 mm and the 

depth is 700 mm. These dimensions are optimised so Lärad can have three growing containers, 

that each contain 16 plants. To get the correct placements and dimensions for the internal parts 

of Lärad a CAD model was created. The CAD model also functions as a proof of concept for 

the construction.  

 

  

Figure 32: The water system consisting of three growing containers and 

one water tank 
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9 Product Testing 
The last step of the process was the testing stage, see Figure 33. The testing stage finishes the 

whole development process and has the goal to clarify if the developed concept is good or not. 

To see how well the developed concept actually meets the needs of the user tests were done to 

see if the requirements reached their set values. The requirements in the product specification 

are based on the user needs identified during the user study and can therefore be used to see if 

the user needs are fulfilled by Lärad. A simple test plan was created for each requirement, see 

Figure 35. 

To be able to test the product both a CAD model and a functional prototype were developed, 

see Figure 34. The CAD model is made with the correct measurements and placement of all the 

different parts and is used to perform the majority of the tests. The functional prototype is made 

as a compliment to the CAD model to enable user tests of the functions and to be used by the 

company when developing the water system. The functional prototype does not have the right 

shapes, dimensions or materials, but contains all essential functions to make the building 

process as easy as possible. 

Figure 33: The last step of the product development process is the product testing. 

Figure 34: Pictures of the CAD model and the functional prototype. 
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Not all the requirements could be tested at this stage of the development process since the 

product still is in a concept stage and some parts are not fully developed, such as the water 

system and the electrical system. Tests of these parts will be done by the company at a later 

stage. This also applies to most of the usability tests. They will also be done at a later stage 

when the water and electrical system are included in the functional prototype. So out of the 47 

requirements 33 are tested at this stage. As mentioned earlier most of the tests were done using 

the CAD model. It was used to evaluate, count and measure parts. The tests for requirements 

13, 14, 16 and 17 were a bit more complicated.  

 

Figure 35: The product specification with the test plan. Some metrics in the figure are blurred because they contain company 

secrets. 
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Requirement 13, number of recyclable/reusable components, was tested by counting the total 

number of parts and then deciding which parts that could be recycled or reused. This was done 

based on the type of material used for the part and how it is connected to other parts. Parts only 

consisting of either plastic or coated steel were judged to be recyclable since there are well 

developed recycle processes for those materials.  

Requirement 14, rate of fulfilled EcoDesign guidelines, was tested using EcoDesign Checklist. 

EcoDesign Checklist is a list containing questions about the product’s environmental impact 

correlating to the EcoDesign guidelines (van Boeijen, et al., 2013). The test was done by going 

through the checklist, which can be seen in Appendix H, and then calculating how many of the 

guidelines were fulfilled.  

Requirement 16, different kinds of herbs growing at the same time, was tested using 

information about the different herbs’ preferences concerning the water’s pH levels. The pH 

levels determine the plants uptake of nutrient and effects the growth and productivity (Morgan, 

2016). In Figure 36 some pH levels for herbs can be seen. This information, together with the 

number of growing sections and plant holder, were the base for calculating how many kinds of 

herbs can be grown at the same time.  

 

Requirement 17, growing capacity, was tested by calculating the yield for one plant. The yield 

for a basil plant of the kind Aroma 2 was used. The fresh weight of a three-week-old Aroma 2 

basil plant is, according to Walter and Currey (2015), 30.4 grams. This information together 

with the number of plants that can be grown in Lärad was used to calculate the growing 

capacity.  

  

pH Levels Herbs 

5.5 – 6.0 Mint, Parsley 

5.5 – 6.5 Basil, Lemon balm, Sage 

5.5 – 7.0 Thyme 

6.5 – 6.8 Watercress 

 
Figure 36: Table of some herbs preferred pH levels. 

(uPonics, 2018) 
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10 Results 
The results from the product development process, which have consisted of the user study, the 

production of a product specification and a concept development process, is the final product 

concept Lärad. Lärad is an automatic indoor cultivation product optimised for use in a restaurant 

environment. Lärad is space-efficient with its capacity of 124 plants per m2, compared to 

Vimur’s capacity of a maximum of 67 plants per m2, and can be placed either in the restaurant 

kitchen or closer to the customers out in the restaurant thanks to its simple and clean design that 

puts the plants in focus.  

10.1  Product Description 

Lärad has a total growing capacity of 48 plants. These are divided into three separate growing 

containers, each containing 16 plants. The growing containers are placed in a sliding frame to 

enable access to all the plants, even the once furthest in, without removing the containers from 

the product, see Figure 37. The growing containers can easily be removed from the frame to 

enable easy cleaning. On the front of the frame there is a flat surface that can be used for writing 

information about what types of plants that are growing and when they were planted. Each 

growing container holds two plant holders, with 8 plants each. The plant holders are designed 

to easily be removed from the product and placed close to the user. Each growing container has 

two plant holders to minimise the weight that needs to be lifted and at the same time to create 

a good working environment for the users.  

 

Lärad has a hydroponic system with a water collection system that stops any water dripping 

when the growing containers are pulled out. There is one watertank, with the volume of 60 

litres, supplying the whole system with water which enables easy refill at only one place and 

the water lasts for several weeks. The need for sunlight is eliminated with the use of LED grow 

Figure 37: Pull out growing container with two plant holders. 
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lights. The lights have two modes, see Figure 38. One mode with normal light and one with red 

and blue lights for optimised growing. Both the hydroponic system and the lights are controlled 

automatically and requires minimal involvement from the user.  

Lärad is 550 mm wide, 700 mm deep and has a total height of 1950mm. These dimensions are 

optimised to give the optimal space between each plant but also to give enough growing space 

between each growing container. The sides of Lärad are covered to protect the plants from 

external dirt and to enable easy cleaning around the product. The colours of the sides can be 

customised by the user to fit their interior or chosen from the two standard colours light and 

dark, see Figure 39. The front consists of a glass door to make the plants visible whilst still 

being protected. The door can be placed so it can be opened either to the right or the left 

depending on what is the most suitable for its placement. 

 

The wheels, with a diameter of 75 mm, make it easy to move Lärad when needed. To hinder 

the product from accidentally falling over if used incorrectly there is a wall attachment that can 

be disconnected when the product is moved.  

Most of the parts in Lärad are made from coated steel except the watertank and growing 

container that are made from plastic. All these materials are water resistant and can be cleaned 

easily, perfect for placement in a restaurant kitchen. 

Figure 39: The two different standard colour alternatives. 

Figure 38: There are two modes for the lights. One is white and one is red and blue. 
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10.1.1  The Growing Process 

Most of the growing process is handled by the automatic water system and lights. The user will 

need to plant and harvest the plants as well as refilling the watertank. There is a hole in the front 

of the watertank used for refilling it with either a hose or a watering can. This needs to be done 

about once a month. The tank is removable so it can be cleaned when needed. The images of 

the water tank are not included in this thesis because they contain company secrets.  

The process of planting new plants consists of a few easy steps that the user needs to do, see 

Figure 40. First, take a seed and place it in the pre-made hole in the grow plug and then place 

the grow plug in a net pot. Put eight net pots, each containing a seeded grow plug, in each plant 

holder. Lastly, place two plant holders in each growing container. When harvesting the plants 

the user can remove the plant holder, with eight plants, and place it on a working surface closer 

to the user. The plants can be harvested in two ways. Either by removing the whole plant or by 

harvesting parts of the plants and leaving the rest to regrow.  

 

 

Figure 40: The steps in the planting process as well as the harvesting of the plants. 

10.2  Test Result 

As mentioned earlier 33 of the 47 different requirements were tested at this stage of the process 

and the result of the tests can be seen in Figure 41. Out of the 33 requirements there were only 

one requirement that did not pass the test. This gives Lärad a fulfilment rate of nearly 97% for 

the 33 tested requirements. This is a high percentage considering the early development stage 

that Lärad is still in. 

The only requirement that is not reached is the requirement concerning a water level indicator. 

In the current design of Lärad there is no function for indicating the water level in the water 

tank. This is a requirement that has relatively high importance and therefore is a feature that 

will have to be included in further development. 
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28 out of the 32 fulfilled requirements reach their goal values and most of the remaining 

requirements got a result that was in between of the goal and lowest acceptable values except 

for one of them. The requirement that just reached the lowest acceptable value without any 

margins was the number of different types of small cavities. This is a requirement with a high 

importance, and it would therefore be preferable to better fulfil the requirement. This particular 

requirement was also considered a weak point for this concept in the earlier results from the 

Weighted Objectives. Both of these factors make it interesting to investigate if there are any 

design improvements that can be made to make the requirement come closer to reaching its 

goal value and by that improve Lärad further. 

  

Figure 41: The results from the different tests. Some metrics in the figure are blurred because they contain company secrets. 
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11 Method Discussion 

11.1  User Study 

In this thesis one of the main focuses has been to analyse and define the user needs concerning 

an indoor gardening system applied in a restaurant environment. To do this, interviews were 

used as a method to gather the user data. The reason that interviews were selected was because 

it was the most suited method for the task. There was almost no existing information about the 

user needs for this type of product so a method that could gather all types of data was needed. 

Also, since there is no product for indoor gardening in a restaurant environment on the market 

today it was difficult to ask the users about their specific need regarding such a product. This 

made it important to have a method where qualitative information could be gathered and where 

the opportunity to clarify information existed. Therefore, questionnaires were considered an 

inappropriate method since it is a quantitative method with no opportunities to clarify 

information. Observations were another option but was considered inappropriate because it 

would be difficult to do an observation when there is no similar product used today. With all of 

this considered, semi-structured interviews was chosen as the main method of gathering user 

data. This because it enables gathering qualitative information in an effective way and at the 

same time make it is possible to clarify the information if necessary.  

The user study was performed at seven different restaurants with ten users. Most of the users in 

the study had a high position within the restaurant such as owner or head chef. This made the 

selection of users quite narrow and the user needs from the working staff may have ended up 

slightly overshadowed. But since most of the head chefs still spend much time in the kitchen, 

they could be considered to have a good enough picture of the working staff’s needs as well. 

The interviews were held at restaurants of varying sizes and they all gave similar answers to 

each other, which could give the indication that the developed product should function the same 

regardless of the size of the restaurant. One weak point with the interviews is that the raw data 

collected needs to be interpreted into user needs by the project team. When doing this some 

subjectivity might occur based on the performer’s own thoughts and values. To try and avoid 

this as much as possible a structured process was used when translating the needs. It helped to 

have a structured way of working with the interpretations, but it will not guarantee that the 

subjectivity is eliminated.  

11.2  Product Specification 

Developing the product specification was a process that only consisted of two different steps. 

The first step, which was to identify the metrics that correlates to the needs, was quite difficult 

to perform since no clear instructions were available. To overcome this, every need was 

separately analysed to see if it was possible to find any metric that correlates to the need that in 

some way was measurable. This makes this process easier and more structured. It is important 

to know that the process, even if it is structured, still is a bit subjective since the metrics that 

were identified are based on the experiences and knowledge that the persons who performs the 

process have. To minimise the subjectivity, it is important to include many different fields of 

knowledge to have a good understanding of how all the metrics correlates to each other.  

The last step of the product specification process was to set values for the metrics, both the goal 

values and the lowest acceptable values. This is a part affected a lot by subjectivity. When the 

values were decided for the different requirements some were decided using information from 

either the company, the users or from other products used in restaurants whilst others were just 

given a value that felt appropriate without much underlying information. These estimations, 
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that are subjective, were hard to avoid since it was difficult to know what to use as a reference 

for some values because no similar product exists today. Because of this, the subjectivity felt 

acceptable in this process as long as it is kept in mind during further use of the product 

specification.  

11.3  Development Methods 

The concept development phase was divided into three different stages, ideation, development 

and evaluation. The different methods will be discussed within each stage.  

11.3.1  Ideation Methods 

The ideation stage consisted of three different methods, How Might We, brainstorming and 

SCAMPER. HMW and brainstorming were two methods that worked very well together. By 

having the HMW questions as a starting point, the brainstorming session became more 

structured and efficient. The HMW itself did not contribute to any ideas, so in that aspect it 

could be argued to be irrelevant, but since it helped to make the otherwise often unstructured 

brainstorming structured the method contributed a lot. The structured brainstorming sessions 

then contributed to a lot of different ideas.  

SCAMPER is a method that was quite hard to fit into the process the way it normally is used. 

SCAMPER should develop existing solutions into new ideas by evaluating every concept 

(Chulvi, et al., 2013; Serrat, 2017). But instead of using SCAMPER on finished concepts it was 

used on every category of sub-functions in the morphologic chart. By doing this, new solutions 

were developed for every category and these could then later be developed into new concepts. 

The method gave some new solutions as well as some improvements on the existing ones, but 

it was quite hard to perform. It was hard to know exactly which questions for the SCAMPER 

heuristics to use since different authors had different questions and some of the questions were 

hard to understand. This could be seen as a disadvantage of the method but since it is a method 

that should be performed in the early phases of a concept development, where the solution that 

is the result can be both good and bad as long as it is an idea, it does not really matter which 

questions that are used if they can generate new ideas. Therefore, the method still felt useable 

since it gave new solutions to some of the problems.  

11.3.2  Development Methods 

The morphological chart was the main method during the development stage. A morphological 

chart has the opportunity to create a large number of concepts by combining different solutions 

(Roozenburg & Eekels, 1995). If all the solutions would be combined in every possible way it 

would probably generate more concepts than necessary and take too much time to do. To make 

it as effective as possible the method was therefore used two times during the concept 

development. The first time the different combinations of solutions were randomised whilst the 

second time the combinations were more thought through and optimised by combining 

solutions that worked best together. By doing it this way time was saved since not as many 

concepts needed to be analysed the second time but still having large enough variety of 

concepts. When not all the possible solutions are created and analysed there is always a 

possibility that some ideas that could have worked never get investigated at all. But since the 

method is used two times, together with the number of concepts that were created, most of the 

solutions have been analysed in some form and in various combination. This minimises the risk 

of missing a possible optimal combination whilst still keeping it time efficient.  
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11.3.3  Evaluation Methods 

The methods used during the evaluation stage vary a lot in complexity, time and effort but were 

a good combination of methods to do a thorough elimination. The simple evaluations of listing 

plus and minus points for each concept were a good start to do together in the team. By doing 

this all uncertainties could be discussed beforehand, and the team got a common view for all 

concepts. This helped in the performance of the C-Box since all the concepts were easier to 

place on the scale when everyone has the same understanding of each concept. The C-Box 

helped, in a structured and efficient way, to eliminate a big bulk of the unsuitable concepts since 

it gave a clear picture of the different possibilities of the concepts and their correlation to each 

other.  

Pugh Concept selection and Weighted Objectives are two methods that is quite time consuming. 

One thing that helped to make the methods less time consuming is that the C-Box was 

performed before and a lot of concepts were therefore eliminated. One disadvantage with the 

methods is that the result can be quite subjective since the opinion from the one that perform 

the methods is reflected in the evaluation. By having the information about what the user’s 

thoughts were when performing the Pugh Concept Selection and Weighted Objective some of 

the subjectivity could be removed. Since none of the users were present when the methods were 

performed a user evaluation was made in advance. This was made with the help of a Heat Map 

which was a suitable method for getting the opinions from the users without having to take up 

too much of their time. All these methods together during the elimination stage proved to be 

suitable since different aspects were include at the different steps. Therefore, the final choice 

could be made with confidence.  
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12 Result Discussion 

12.1  Product Specification 

One of the objectives with the thesis is to develop a product specification. This specification 

has had a central role in the whole development process and the concepts have been developed 

to fulfil this list. It is therefore of importance that the specification was developed in the correct 

way since it has such a high impact on the development of the concepts. Earlier in the thesis, a 

list of eight general guidelines a specification should follow was presented. The guidelines are: 

• Include requirements from all possible areas. 

• Only include relevant information. 

• Have requirements formulated in a clear way so they cannot be misunderstood. 

• Include information about the requirements origin. 

• State what is desired to fulfil, but not in what way it should be fulfilled. 

• Make it clear how to know if a requirement is fulfilled or not. 

• Be documented in a structured way. 

• Have a priority on how important each requirement is to fulfil. 

When looking at the final product specification it is clear that some guidelines are fulfilled. 

Two guidelines that are easy to see are the guidelines that the specification should include 

information about the requirements origin and that it should have a priority on how important 

each requirement is to fulfil. Both of these guidelines have their own column in the specification 

which makes it easy to both go back to see which metric that correlates to each need and to see 

how important each need is. Another guideline that clearly is fulfilled is the one that says that 

the specification should make it clear how to know if a requirement is fulfilled or not. This is 

easy to know thanks to the column for the lowest acceptable value. This column states what 

value the metric needs to have in order to be fulfilled and therefore it is clear how to know if a 

requirement is fulfilled or not.  

Some guidelines are a little trickier to know if they are fulfilled or not. One of them is that the 

specification should be documented in a structured way. First of all, a discussion about what a 

structured way means can take place, but if it is that a specification is easy to follow and 

understand then this guideline can be seen as being fulfilled. The choice to document the 

product specification in a table, instead of for example just a list, makes it easier to follow and 

understand what each column stands for. Another guideline that also contributes to the feeling 

of having a structured specification is the guideline about only including relevant information. 

By just having what is relevant will decrease the total amount of information that is included 

and by that make the specification easier to follow. That only relevant information is included 

is hard to understand by just looking at the final specification without knowing any background 

information. The way to make sure only relevant information was included in this specification 

was to eliminate metrics and needs that were too similar to each other, duplicates and metrics 

that in the end were not relevant for this product. By doing that the information that was 

included was reduced and kept relevant.  

The specification should also include requirements from all possible areas. In this case there 

were the two different stakeholders, the users and the company. From both of these groups were 

needs received about many different areas and these were then translated into metrics and 

included in the specification. To make sure that all necessary information was gathered the user 

study was performed in a way that all interesting areas for this product was covered. This was 

already taken into consideration when preparing the interviews. 
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The list of guidelines also consist of two guidelines that are concerned with how the metrics are 

formulated. The first one of them is that the specification should state what is desired to fulfil, 

but not in what way. This correspond very much to how the metrics are formulated since they 

define what should be fulfilled. To fulfil this guideline the metrics were formulated with 

thoughtfulness. This resulted in metrics such as moveable which just say what should be 

fulfilled instead of formulations like have wheels that specifies in what way. The last guideline 

is to have requirements formulated in a clear way so they cannot be misunderstood. One way 

to make the metrics and requirements easy to understand is to formulate them as specific as 

possible to give minimum space for misunderstanding. It is difficult to know if the formulation 

of the specification is good enough since the formulation always is clear to the one who wrote 

it. This resulted in formulations such as number of different types of small cavities which is 

more specified than the initial formulation number of small cavities which is easier to 

misunderstand.  

As discussed, the developed specification follows the eight general guidelines for a 

specification. This indicates that the specification is useful and effective and is suitable to use 

in the rest of the product development process.  

12.2  The Product 

The main result of this thesis is the product Lärad. How it looks and what features it contains 

have been affected by a lot of different things along the way. One of the biggest inputs to the 

project was the users as their statements were the foundation for the whole development process 

and has therefore affected the outcome a lot. As mentioned earlier, the user statements were 

collected from ten different users at seven different restaurants. Most of the users had a high 

position within the restaurant with influence on decisions and not many individuals who just 

work in the kitchens were present in the study. As a result of this, the user group can be seen as 

quite narrow. Having a narrow group of people participate in a user study could mean that some 

user perspectives are left out and that the product is developed to fit only one type of users 

(Beitin, 2012). One good thing about the restaurant business is that almost everybody works in 

the kitchen in some way and therefore is quite involved in every step. Since this is the case, the 

narrow group of users can be seen as a group with quite broad competences and experiences. It 

could be an advantage that people with higher positions were interviewed since they have an 

overall responsibility and have more knowledge about many different areas instead of only one.  

The development of Lärad is based on the list of requirements that was created from the user 

statements. Therefore, the result will be affected by which users the statements are from. In this 

study seven different restaurants were selected to be a part of the user study. The restaurants 

varied from exclusive restaurants, with only one serving a day for a small number of guests, to 

big hotel restaurants that serves both breakfast, lunch and dinner. This variety of restaurants 

gave input from many different perspectives and different needs and requests. It was however 

shown that the statements were quite similar even though the restaurants have different 

approaches. That is also the reason that just seven interviews were conducted, since there was 

no new information that was gained through the last interviews. Because the statements were 

similar from the different restaurants it could be considered that the product is suitable for 

different types of restaurant kitchens.  

One important aspect for the thesis was to develop a product that fulfil the user needs and 

requirements. In order to do that UCD was utilised which means that the users were involved 

in different stages in the process. In this thesis the users were involved during the gathering of 

the needs and to evaluate the concepts. It proved difficult to involve the users more in the 

process since they work in quite a time-consuming business and they did not have much time 
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to spare. If possible, it would have been interesting to also include the users in the development 

process in some kind of workshop to capture their ideas even more. But since it was not possible 

to take up so much of their time the information gathering and elimination stages were 

considered to be the stages that needed the user involvement the most. It is hard to say if more 

user involvement would have led to a different or better product, but with the resources that 

existed the user involvement is considered to be in the stages where it contributed to the result 

the most.  

Another aspect that could have affected the result is subjectivity in different parts of the process. 

One thing that includes subjectivity is the list of requirements. As previous mentioned when 

the different goal and lowest acceptable values were decided for the different requirements were 

some of the values more or less decided without any underlying information. Because these 

values are used to decide if a requirement is fulfilled or not it might have an impact on the 

result. The tests themselves were also a source for subjectivity in the process. Some results from 

evaluation tests is probably influenced by subjectivity. For example, the evaluation of different 

types of small cavities was calculated in one way now but would probably be calculated in a 

different way if someone else were to do it. Subjectivity will always be an aspect to take into 

consideration when developing a product. It is hard not to be influenced by personal opinions 

when performing a task, but it is also hard to know afterwards if it has affected anything or not. 

Despite all this possible subjectivity, 97% of the requirements that already been tested was 

fulfilled. So even if some of the requirements would be incorrectly fulfilled the fulfilment rate 

would be high. The tests that are left to be tested are the user tests that requires a more developed 

prototype. But if those tests were included in the calculation for the fulfilment rate, and they 

count as not fulfilled, would the product fulfil almost 70% of the requirements already. This 

would only be the final value if all user tests are unsuccessful but indications from initial tests 

with the company shows that they probably will be fulfilled. This would give Lärad a much 

higher fulfilment rate than 70% which would make it a product that meets most of the user 

needs and therefore is a product that is suitable for indoor cultivation in many different types 

of restaurants.   
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13 Conclusion 
How can the needs of the user be translated into a product specification for indoor cultivation 

in restaurants? 

A product specification is a document consisting of the requirements for the product being 

developed. To get the right requirements, that are based on the users’ needs, early in the 

development process is important for saving both time and money. There are two steps in the 

process of translating user needs into a product specification. The first step is to identify the 

correlating metric to each need. These metrics are identified by analysing each need separately 

to find a measurable metric. To complete the list, metrics originating from other sources, such 

as laws and regulations, are added. When all the metrics are identified the unit used for 

measuring the metric should be decided as well as the relative importance. The second step is 

to set both goal values and lowest acceptable values for each metric, to know when the 

requirement is fulfilled. These values can be set using information from the user study or with 

the help of a competitive analysis. Throughout the process of creating the product specification 

there are some guidelines that should be followed to ensure a good and effective specification. 

The guidelines are: 

• Include requirements from all possible areas. 

• Only include relevant information. 

• Have requirements formulated in a clear way so they cannot be misunderstood. 

• Include information about the requirements origin. 

• State what is desired to fulfil, but not in what way it should be fulfilled. 

• Make it clear how to know if a requirement is fulfilled or not. 

• Be documented in a structured way. 

• Have a priority on how important each requirement is to fulfil. 

 

What are the functionality, usability, and construction requirements for an indoor cultivation 

product in a restaurant? 

To get a good base for developing the specification a thorough user study was performed. Ten 

users were interviewed in order to collect the user needs. The user needs were complemented 

with the needs from the company and translated into requirements for an indoor cultivation 

product. This resulted in a product specification containing 47 different requirements. These 

are listed in the product specification presented in chapter 7, Figure 18. All of the requirements 

in the specification are connected to the products functionality, usability, and construction in 

some way. It is difficult to place the requirements in one of the categories because they often 

affect all three. The seven most important requirements for the product are: 

• Provide light and airflow to the plants. 

• Hidden water and electric systems. 

• Possible to secure to the wall, ceiling and/or floor. 

• Hydroponic system. 

• Protects plants from dirt when cleaning floors. 

• Easy to clean around and under. 

• Moveable. 
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What product concept can be designed to grow classic herbs in restaurants based on the needs 

of the user? 

There are many different ways a product for indoor cultivation can be designed and several 

concepts have been developed during the project in this thesis with the main function of 

growing classic herbs in a restaurant. Out of all the concepts the one most suitable is the product 

concept Lärad. This can be concluded through the concept evaluation results, where Lärad was 

the concept that had the biggest potential to fulfil all the requirements the best and was the 

favourite concept amongst the users. Lärad uses a circulating hydroponic system and have three 

separate growing containers each containing 16 plants. The growing containers can be pulled 

out to enable easy access of the plants. Both the water system and the LED grow lights, that 

replaces natural sunlight, are controlled automatically to minimise the users’ involvement. 

To verify if the concept fulfils the requirements, that are based on the user needs, several tests 

were performed. A total of 33 requirements were tested at this stage and the result shows that 

97% of these are fulfilled. Out of the tested requirements, 84% have reached their goal values. 

This indicate that, with some additional refinement and iterations of development, the concept 

Lärad will lead to a well design product for growing herbs in restaurants. 
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14 Further Work 
There are still parts that needs to be done in the development of the product before it can be 

launched. There is need for at least one more iteration of concept development where the 

concept is refined further, and all the parts are adapted and optimised for production. This is 

preferably done by creating a second CAD model that can be used as production documentation. 

There are also the rest of the tests that still need to be done to verify the usability and functions 

of the product and to make sure that all the requirements are fulfilled. Tests to verify that the 

proper airflow is created in the product is also recommended to be performed when the water 

system is completed and a prototype that is fully functional is created.  

There is also one requirement, indicator for water levels, that is not fulfilled by the current 

version of Lärad. This feature should be added when developing the water system as well as 

being included in the next iteration of concept development. One other function that is 

recommended to include when developing the water system is a function for emptying the 

watertank before it is removed. This is important for optimising the ergonomics of the product. 

It is important in all further work to continue minimising the number of small cavities that the 

product has so that the total amount do not exceed the requirements limit.  
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Appendices 

Appendix A – Interview Guide 

The interviews were held in Swedish and therefore is the interview guide written in Swedish as 

well.  

Introduktion  
Vi läser design och produktutveckling, gör vårt exjobb tillsammans med företaget Vissheim där 

vi kollar på hur man skulle kunna ta fram en lösning för att odla örter/sallad inomhus i 

restauranger. Tanken är att odlingen ska ske hydroponiskt, alltså i vatten tillsammans med 

näringslösning, vilket gör att det inte kommer krävas någon hantering av jord och 

liknande. Odlingsprocessen från frö till färdig, användbara planta tar ungefär 3 veckor. Tanken 

med vårt arbete är att vi när vi är klara ska ha tagit fram en produkt, men för att veta hur den 

ska utformas måste vi få in era synpunkter och åsikter. Vi kommer att ställa lite frågor nu och 

skulle ni känna att ni inte har något svar på en fråga så är det helt okej att säga det. Jag kommer 

hålla intervjun och ställa frågorna och X kommer anteckna under tiden.  

Har ni några funderingar innan vi börjar?  

Är det okej att vi spelar in intervjun? Det kommer bara användas av oss som extra stöd så vi 

inte missar något.  

Det finns papper och penna så om du känner att det är lättare att svara på en fråga genom 

att skriva/rita/visa så är det helt okej.  

Allmänna frågor  
Vad har du för arbetsroll?  

Vad består dina huvudsakliga arbetsuppgifter utav?  

Hur ser en typisk arbetsdag ut?  

• När görs vad?  
• Stressnivåer?  

Vilka faktorer prioritering ni högst vid inköp av inredning/produkter?  

• Ex, yta, pris, utseende?  

Vilka hygienfaktorer är viktiga för er inredning/utrustning?  

• Skillnad kök och restaurang?  

• Material?  

Hur ser den dagliga användningen av kryddor/sallad ut hos er idag?  

• Till vad/hur används det idag?  

• Hur mycket används varje dag?  

• Hur får ni tillgång till dem idag?  
o Hur ofta får ni leveranser?  
o Hur stor är varje leverans?  
o Hur stora är era kostnader för kryddor/sallad idag? (ca/uppskattningsvis)  
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Problemet  
Odlar ni idag?  

• Varför/Varför inte?  

Vad ser ni som det största hindret med att odla i dagsläget?  

• Varför? (tid, dyrt, kunskap)  

Vad ser ni skulle kunna vara den största vinsten med att kunna odla själva?  

• Varför vill ni odla själva? (Syfte: självförsörjande? Komplettera inköp? Till kunders 

eget användande?)  
• Vad skulle ni vilja odla?  
• Hur skulle ni vilja förmedla att ni odlar till era kunder?  

Miljö/Platsfaktorer  
Hur mycket utrymme skulle ni tänka er allokera till odling?  

• Under vilka villkor? Vad skulle krävas?  

Hur ofta förändrar ni eran interiör? (både i restaurangen och i köket)  

• Finns det ett behov av att saker ska vara flyttbara?  
o I så fall varför? (städa, hygien mm.)  
o På vilket sätt? (vikt, plocka isär, hjul mm.)  

Arbetsbörda/involvering  
Hur involverade är ni villiga att vara i odlingen/odlingsprocessen?  

• Hur mycket tid kan ni tänka er lägga på hanteringen av odlingen?  
• Hur mycket kunskap om odling skulle ni vara villiga att lära er?  

Case  
Nu kommer ett framtidsscenario där odling inomhus redan är etablerat och du/ni ska installera 

en sådan lösning på er restaurang. Det finns 3 olika lösningar för odling till olika pris, kapacitet 

och utseende att välja på, nummer 1,2 och 3.  

 

• Vilken av dessa lösningar skulle vara ert förstahandsval?  
o Varför? Motivera.  
o Vad är det som gör att ni väljer den över de andra lösningarna?  

▪ Vilka nackdelar/problem finns med dom som gör att de väljs bort?  
• Finns det någon annan aspekt utöver de här tre som skulle kunna påverka ert val av 

lösning?  
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Bilder på existerande lösningar  
• Vilka problem ser ni?  
• Vilka styrkor ser ni?  
• Vad skulle ni ändra på om ni kunde?  
• Hur skulle den optimala lösningen se ut för er?  

 

Triangeln  
Vad av de här faktorerna är det som styr era inköp? Var skulle ni placera ut er själva?  

 

Bästa platsen  
Om ni skulle ha en av de här lösningarna i er restaurang, var skulle ni placera den då? Vilken 

skulle vara den optimala platsen?  

Korta frågor  
Skulle ni föredra om produkten/lösningen var installerad i vattenätet eller att ha en extern 

vattentank?  

Skulle det vara bra om den är inglasad/försluten eller inte?  

Hur mycket skulle ni vara villiga att betala?  

• 10 000, 15 000, 40 000...?  
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Avslut  
Har du några idéer eller måsten/krav som skulle påverka en odlingslösning som vi inte tidigare 

har diskuterat?  

Skulle ni vara intresserade/villiga att delta i vid fortsatt utvecklingen av den här produkten?  
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Appendix B – Raw Data Analysis 

Östgöta Kök 
 

User: Person 1 Interviewer(s): Sofia and Moa   

Company: Östgöta Kök Date: 2019-02-14   

Role/Position: Part-owner 
   

     

Question/prompt User Statement Interpreted Need 

Main work task Responsible for the kitchen   

Typical work day 
Main task is to prepare lunch, but also 
handle the catering    

  
Serves around 200-300 portions a day 
during lunch   

  
Most stress during lunches (11-13) but 
they are used to it   

Daily use of herbs/leafy greens today 
They use a lot of herbs daily and are 
used for flavouring X can grow herbs 

  

They have a focus on vegetarian food 
and try to reduce the amount of animal 
products   

  Use about 0,5 kg of herbs daily X can provide 0,5 kg of herbs daily 

  
They use mostly one kind of herb at the 
time 

X can grow several different kinds of 
herbs at the same time 

    
X can grow at least 0,5 kg of the same 
herb at the same time 

  
Everfresh delivers the herbs once a 
week   

  The weekly cost for herbs is 1000 sek  
The weekly cost for maintenance for X is 
max 1000 sek 

Important hygiene factors for 
equipment  

It is important to have a circular flow 
through the kitchen to avoid 
contamination   

  It has to be easy to clean X is easy to clean 

  
In the kitchen thing are cleaned by 
hosing them down with water 

X is water resistant (if placed in the 
kitchen) 

  
Lose things are not allowed in the 
kitchen X does not have lose external parts 

  

It is important that the products are 
easy to move form a cleaning point of 
view X is easy to clean around/under 

Cultivation today They do not grow anything today   

  No space to grow outside the restaurant   

  
Are open to the idea of starting to grow 
their own herbs   

Biggest gain form cultivation 
The feeling towards the guest. To be 
able to stand for what you do.  X grows herbs ecologically 

  

Give more value to the customer when 
they can see for themselves that the 
restaurant grows their own ingredients X will give more value to the customers 
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Purpose of cultivation To be self-sufficient of herbs 
X has the capacity to grow 7,5 kg herbs 
at the same time 

  Wants to grow all the classic herbs X can grow all the classic herbs 

  
Wants to show of the cultivation in the 
restaurant for the customer to see 

The growing process in X is visible from 
the outside of X 

Main priority when buying equipment  
Things have to be practical as well as add 
to the aesthetics of the restaurant X is practical as well as visually appealing 

  
The visual aspects are equally as 
important as the products functionality 

X has good aesthetics and fulfil its 
function 

How much space can you allocate for 
cultivation 5 square meters 

X uses maximum 5 square meters of 
floor space 

How often do you update your interior 
there is often a contract for 5 years the 
interior/furniture    

  
Would say that an update at least every 
3 years are something they want X is moveable 

    
The aesthetic appearance of X can be 
modified 

    The basic aesthetic of X is timeless 

  

It is good if the product is easy to move 
but that is most important from a 
cleaning perspective X is moveable 

  
Wheels can be good to make things easy 
to move X is easy to move 

How involved are you willing to be in the 
cultivation process 

Are willing to be involved a lot in the 
cultivation process 

The user is involved in X's cultivation 
process 

Scenario First hand choice is the 3rd scenario   

  
Capacity and aesthetics are equally 
important 

X's capacity and aesthetics are equally 
important 

  Price is not as important 
The price of X is less important than 
aesthetics and capacity 

Existing solution 1 Not a very nice design The design of X is important 

  

Good function that you can move the 
plants according to how they are 
growing 

X can be divided into section for each 
week 

  More functional then solution 2   

Existing solution 2 More a furniture but looks nice   

  

Better design then solution 1 but not as 
practical since you can’t grow as much in 
it X is practical to grow in 

  
Will not look nice when it is empty 
(when new plants are growing) X looks nice when the plants are small 

Existing solution 3 Only practical, not pretty at all.    

  
Would definitely only be in the kitchen, 
but would for that still choose solution 1 

The visual appeal of X matters for both 
in the restaurant and the kitchen 

Existing solutions discussion 

In the restaurant he would prefer 
solution 2 but, in the kitchen, would one 
of the other work better   

  
The economic choice as a restaurant 
owner is solution 1 X is economically justifiable 
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Solution 2 is mostly as an interior 
feature   

Best location for cultivation 

Would be fun to have it out in the 
restaurant, creates an interesting 
interior feature   

  

Would like to have it positioned so that 
the customer can see when the staff 
collects the herbs   

  
See it as a potted plant but more 
advanced   

  

Would like to place it so that the 
customer sees it when entering the 
restaurant   

  

The position should not be too far from 
the kitchen to make it practical to collect 
the herbs   

  

See it as a positive feature that it can be 
used to light up dark places in the 
restaurant   

Connected to waterline/watertank 

Being connected to a waterline would 
make the installation more difficult, as it 
would involve the landlord, and 
expensive but the maintenance easier   

  

Would prefer a watertank since it would 
cost less to install, and it gives more 
flexibility. The maintenance would after 
a while become a habit. X has a watertank 

Closed/open 
If it is in the restaurant it might be 
beneficial if it is enclosed   

Willing to pay 
between 35-45k is possible if it also is a 
nice looking product X´s purchase price is around 35-45k sek 

  
It needs to be adaptable to fit in to the 
rest of the interior 

The visual design (colour, material etc.) 
of X is able to be customised 

Closing question 
Would be open to a combination of the 
new product and Vimur   
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Storan 

User: Person 2, Person 3 Interviewer(s): Sofia and Moa   

Company: Storan, Malt & Humle Date: 2019-02-18   

Role/Position: Kitchen manager/head 
chef    

     

Question/prompt User Statement Interpreted Need 

Main work task 
Responsible for everything related to 
the running of the kitchen   

Typical work day Two shifts, one 7-16 and one 14-23   

  

Tasks consists of office work, preparing 
and cooking food, ordering ingredients, 
personal responsibility and cleaning   

  
Higher stress levels around 12-13 and 
18-21 during lunch and dinner service   

Main priority when buying equipment  
Target group of customers direct the 
decision   

  
Hard to say which factors are most 
important   

Important hygiene factors for 
equipment  

Soil is one of the most dangerous things 
to have in a kitchen X do not use soil 

  
Has to be a simplicity in cleaning, both 
the product itself and around it X is simple to clean 

    It is easy to clean around X 

  
If cleaning is hard and complicated a 
great risk is that it will not be done X is simple to clean 

  
It should be easy without small cavity 
that things can get stuck in X do not have small cavities 

Daily use of herbs/leafy greens today 
Salad are served to the lunches, where a 
mix of leafy greens and lettuce is used   

  Herbs are used all the time   

  
Herbs are used as flavouring as well as 
garnish   

  

The amount of salad used varies a lot 
throughout the year. From 5 - 50 heads 
of lettuce and 300g to 2 kg of leafy 
greens.   

  
Goal is to have a consistent price though 
out the year   

  

Herbs are used in smaller quantity, for 
example cress for flavouring around 50g 
a week and for garnish around 20-30g a 
day   

  

During winter they buy from their main 
supplier but try to use local companies 
during summer   

  

the cost for herbs is around 50 sek a day, 
or 500 sek a week and for salad around 
500-1000 sek a week.   

Cultivation today They do not grow anything today   

  
Lack of knowledge and to maintain the 
interest are the main factors 

X requires low levels of cultivation 
knowledge 

  
It is very easy to just order the 
ingredients online Growing plants with X is easy 
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Lack of space is another factor, Space is 
expensive X is space efficient 

  Time and effort are also factors X requires low level of effort 

   

X requires little time for maintenance 
and care 

Biggest gain form cultivation Heart, it would feel good   

  Can give a better story for the customer   

  Fun for the staff to be involved   

Purpose of cultivation As a compliment to buy herbs X can grow herbs 

  
Use to much salad for it to be possible to 
grow it them self   

  
Increases the value of the dish when all 
of it is made by themselves   

  
Would like to grow more special kinds of 
herbs  X can grow any kind of herb 

  
Inform the customer by social media, 
the menus and verbally   

How much space can you allocate for 
cultivation 

Hard to answer since every restaurant is 
unique   

  

What is important is what you get out of 
the product, if it takes a lot of space it 
has to produce a lot X is space efficient 

  To build on height is positive X is space efficient 

  
Many possibilities to adapt for different 
restaurants is good X can be adapted to the user 

  

Countertop space is scarce, so floor, 
wall, window or celling is better 
placement X have different placements options 

How often do you update your interior 

At least every 5th year, either because 
you outgrow it or because you want to 
update   

  
It is easier to change things in the 
restaurant than in the kitchen   

  
Kitchen are more complicated, so only 
smaller changes are made   

  

It is positive if products are moveable, 
especially in small kitchens, to enable 
moving them out of the way for shorter 
time X is moveable 

How involved are you willing to be in the 
cultivation process 

Want to be involved at some degree 
because of control needs, if you payed 
for something you want enough control 
to ensure The user can control X function/settings 

  
Would like if it’s possible to choose how 
involved you want to be 

X enables different levels of 
involvement 

  
It should not have any annoying 
sounds/beeps X is quiet 

Scenario First hand choice is the 2nd scenario   

  It is cheap and have a big capacity 
X's capacity and price are equally 
important 

  
When it's placed in the kitchen it's less 
important that the product looks good 

X's aesthetics is more important when 
placed in the restaurant 

  

Should be a product that is built to last, 
and it would be nice if the capacity can 
be upgraded  X have a good quality 

    X's capacity can be upgraded 
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The price should be as low as possible 
while still maintaining a good quality X is priceworthy 

  

Scenario 3 could work in an open 
kitchen or bar where you can see the 
product   

  

Can be good with a combination, one in 
the kitchen and one in the restaurant 
where customer can see it 

  

  
Usability is another factor, it should do 
what it does and do it good X is easy to use 

    X only have essential features/functions 

Existing solution 1 Can be place in a corner of the kitchen   

  Moveable, practical in a smaller kitchen X is moveable 

  

When cleaning the floor, it is possible 
that the plants on the lowest level can 
get dirty water on it 

the plants in X are protected from 
getting dirty when floors are cleaned 

Existing solution 2 
Works as a divining wall, more as a 
welcome furniture   

  Limited movability   

  In the restaurant it is spot on   

Existing solutions discussion 
Combination can be spot on if that is the 
direction the restaurant have X works in combination with Vimur 

  Adaptability is important X can be adapted 

Best location for cultivation 
Wall hanging with possibility to move it 
might be an option   

  
In a window so that it does not take up 
any used space   

Connected to waterline/watertank 
Connected to the waterline will 
guarantee that the plants survive.   

  

Prefer a watertank if you can get 
information about when it needs to be 
refilled X have a watertank 

    
X informs the user when water needs to 
be refilled 

  Should not have any beep sounds X is quiet 

Willing to pay 
Between 2000 - 6000 SEK if it is like the 
white one. 

X's purchase price is between 2000-
6000 sek 
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Brödernas Kök 

User: Person 4 Interviewer(s): Sofia and Moa   

Company: Brödernas Kök Date: 2019-02-20   

Role/Position: Cheif/ CEO 
   

     

Question/prompt User Statement Interpreted Need 

Main work task 

A little bit of everything, helps with tasks 
in the kitchen but also administrational 
tasks.   

Typical work day 

Starts the day around 6,30 - 7 with 
starting up different machines and 
administration.    

  
Helps out in the kitchen and handles the 
checkout during lunches (11-13)   

  

Higher stress level from when they open 
for customers until 13 when the lunch 
ends.    

Main priority when buying equipment  Functionality is important. X is functional 

  
The aesthetics is also important, but it 
must fulfil its function too. 

X has good aesthetics and fulfil its 
function 

Important hygiene factors for 
equipment  

Hygiene is really important, keeping it 
clean in an easy way is the most 
important. X is easy to clean 

  
If you cannot clean it in a simple way it 
becomes easy to skip that task. X is easy to clean 

  

When they changed facilities some 
years ago they planned the new kitchen 
with the starting point that it should be 
easy to keep it clean.    

Daily use of herbs/leafy greens today 
Of all the herbs they use is around 5% 
fresh herbs.   

  

Use mostly basil and mint which are 
herbs that needs to be fresh to get the 
right taste.   

  
Use a lot of salad today since that is their 
speciality.   

  Use herbs in their cooking.   

  
Use around 4-6 pots of fresh herbs a 
week.   

  

The purchases depend on the 
possibilities to get a hold of herbs with 
good quality with the right taste to a 
good price.   

  
Also the price affect how much that is 
purchased   

  

Would like to use more fresh herbs if 
they were accessible easier with right 
quality and price 

X provides easy access to good quality 
herbs  

  
Purchases herbs from Östgöta 
Trädgårdshall and Axfood snabbgrossist.   

  

From Östgöta Trädgårdshall do they get 
deliveries two times a week. To axfood 
do they go by themselves 1-2 times a 
week.    

  

Boxes with fresh herbs (mostly mint) 
costs 35-40 SEK per box which 
corresponds to 2-3 pots.   
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The pots with fresh herbs cost around 20 
SEK each.   

Cultivation today 

They do not grow anything today, had a 
plan to do it at their old location. Have a 
plan to start at the new location but 
does not have a good place without 
draft. X protect the plants from cold drafts. 

  

The biggest limitation today is that they 
don't have the place or permission from 
the landlord.   

Biggest gain form cultivation 

The biggest gain would be to know that 
no non-ecological substances would be 
used on the herbs. 

X enables the use of ecological 
substances. 

  
And to know exactly what they use in 
their foods.    

  
They want to have real/qualitative 
products in their business.    

Purpose of cultivation 
The dream is to be self-sufficient with 
herbs, at least during the summer. 

X's capacity enables self-sufficiency in 
herbs  

  
Would like to have the customers pick 
their own herbs to have on their food.  The customer can pick herbs from X 

  
No possibility to be self-sufficient on 
salad.   

  

Would like to grow what they use today 
like Rosemary, Marjoram, Parsley, 
Coriander. 

X can grow Rosemary, Marjoram, 
Parsley, Coriander 

  Are open to new herbs.  
The user can choose which types of 
herbs to grow in X 

  
Would like to show off the cultivation to 
the customers 

The growing process of X is visible for 
the customer 

  
Would also like to tell the customers by 
writing why they grow their own stuff.    

How much space can you allocate for 
cultivation 

Would like to frame in their seating area, 
maybe not on all sides, but at least a row 
with cultivation on one side.  X can work as a partition 

How often do you update your interior 

Does not have responsibility for the 
furniture in the seating area so they 
can't change that even if they want to.   

  

Change the kitchen about every tenth 
yeas or earlier if something is worn 
down.   

  
Movability is super important, mainly 
for the cleaning point of view.  X is moveable 

  
Things should be easy to move to make 
it easy to clean around or under them. X is easy to clean under 

  Wheels is important for them.   

How involved are you willing to be in the 
cultivation process 

Would like to be much involved, but the 
realistic would be to be as involved as 
possible since time is money and 
cultivation takes time.  X is easy to maintain 

  
From a business point of view so little as 
possible.  

The user involvement needed in X's 
growing process is minimal 

Scenario First hand choice is the 2nd scenario   

  
Aesthetics does matter, but 
functionality is the most important 

X's functionality is the most important 
factor 

  Price is also an aspect that affects.    
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Price vs quality is hard to say since you 
are ready to pay more for some 
products.   

  
What value you get for the thing you buy 
is also important. X's value is important 

  

Depends on what function it fulfils and if 
the customers are ready to pay for the 
investment.    

  

Doesn't see any negatives with the other 
solutions since they also could fulfil their 
function.   

  

To have a big offer of solutions is not 
always negative, possibilities for the 
customer is good since all have different 
needs.    

Existing solution 1 Good for just picking herbs.   

  
If " I should have herbs and only herbs" 
this is a good solution.   

  
Easier in terms of handling and more 
useable.   

  

The product doesn't need to be close to 
the customer, likes the idea with pots on 
the table. 

X does not need to be close to the 
customer, but the herbs do 

Existing solution 2 
A whole different function, more a show 
off product.   

  Also an interior feature.   

  Definitely a possibility.   

Existing solutions discussion 
If he would start to grow he would start 
with the small one to see how it goes. 

The user can start growing herbs with a 
small unit of X 

    X is scalable 

Best location for cultivation 
Would like to have to product out with 
the customers. 

X can be placed in the restaurant close 
to the customer 

  
Likes to show the customer what they 
do, it is a part of their philosophy. The customer can see X 

  
Likes the idea to have pots on the table 
for the customers. 

The herbs grown in X can be placed in 
separate pots 

Connected to waterline/watertank 
Waterline is preferred, makes the 
product easier to handle. X water supply is easy to handle 

  
If the installation gets to expensive he is 
open to a water tank.   

Willing to pay 
Can't be more expensive than the herbs 
you buy today 

The cost of growing herbs in X is equal or 
less to buying herbs 

  
The solution needs to give more value, 
but can't be a business loss   

 

  



72 

 

Konsert och Kongress Bistro 

User: Person 5, Person 6 Interviewer(s): Sofia and Moa   

Company: Konsert & Kongress Bistro Date: 2019-02-21   

Role/Position: Chef/ Restaurant 
manager     

     

Question/prompt User Statement Interpreted Need 

Main work task 

Person 5 have utmost responsibility for 
the restaurant, much economy, work 
environment responsibility.    

  

Person 6 has responsibility for buying 
ingredients, makes sure that they find 
the best ingredients to the best price.    

Typical work day 
The stress is highest during 11-13.30 
when they are open for lunch.   

  
Also some stress during booked events 
when the food is to be served.    

      

Main priority when buying equipment  

Have much cooperation with the rest of 
the house, needs to fit into the general 
picture in the house. X needs to fit the rest of the interior 

  
Are open for higher prices if the things 
are good.   

Important hygiene factors for 
equipment  

The fabrics in the restaurant follow fire 
resistance classification.    

  

It is daily cleaning in the restaurant, so 
movability of stuff is good so that it can 
be cleaned everywhere. It is easy to clean under and around X 

  Movability is the best, wheels are good.  X is moveable 

  

Flexibility in the interior is important 
since the furniture is removed several 
times during a month. X is moveable 

Daily use of herbs/leafy greens today 
Use herbs every day, mainly during the 
lunch.   

  
Today they use mostly basil, oregano, 
dragon, cress, chervil, lemon balm   

  
Can’t have everything as fresh herbs 
since that costs too much.   

  Use both in the food and as garniture   

  
Buy boxes of fresh herbs today, with 50g 
each. Uses about 10 boxes per day.  X can supply 500g of herbs daily 

  

Serves in total 400 lunches each day, 
200 in the bistro and 200 on conference 
lunches.   

  
The total cost for the herbs is about 1 
SEK per guest.   

  Order every other day.   

  

Usually 20 boxes every time, but if 
something special is happening it is 
more.   

Cultivation today No cultivation today   

  Can't have soil in the kitchen. X do not use soil  
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Who should take care if it is a difficult 
question X is easy to take care of 

    
X requires minimal cultivation 
knowledge 

  

The logistics is a obstacle, if it was a 
project for the whole house would it be 
easier to maintain. X is easy to take care of 

Biggest gain form cultivation 
A nice activity to do. Want to say that 
they grow their own stuff.    

  
Something that would make them 
different from other restaurants.    

  Fun to be able to show that you do it 
The growing process in X is visible to the 
customer 

Purpose of cultivation Use in their own cooking process.   

  
Hard to become completely self-
sufficient   

  
Maybe select 4-5 herbs to grow and be 
self-sufficient on them.  

X can grow 4-5 different types of herbs 
at the same time 

  
Should be a complement to the 
purchases.   

  
Want to show off the product to the 
guests. X is visible to the customer 

  
Would like to grow the things that they 
use today, common Swedish herbs. X can grow common Swedish herbs 

  

Would use storytelling to spread the 
word that they grow their own herbs but 
also marketing on the webpage and 
newsletter.   

How much space can you allocate for 
cultivation 

They do have a lot of space and are very 
flexible with placing and how much 
space that is used.   

  

Must be on wheels so that everything in 
the are easily can be removed if that is 
necessary X is easy to move 

How often do you update your interior 
Rarely changes interior, todays interior 
has been there for 8-9 years.   

  The price is the obstacle for changes.   

  
Minor changes are made more 
commonly.    

How involved are you willing to be in the 
cultivation process 

Would like to be involved to see if they 
can keep the plants alive. 

X keeps the plants alive without much 
user involvement 

  

Would benefit their sustainability 
thinking to show that they are trying to 
do things for the better.   

Scenario 
It needs to look good otherwise you get 
sceptical. X looks good 

  Capacity is also important. X's capacity is important 

  
Not so price sensitive, but the price 
matters some anyway.   

  
Are willing to pay more as long as it 
fulfils it functions. 

X's function is more important then it's 
price 

  The cheapest is not always the best.   

Existing solution 1 More capacity.   

  Better product to begin with. 
The user can start growing herbs with a 
smaller unit of X 

Existing solution 2 Nica as a furniture, but looks expensive   
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  Needs to be moveable X is moveable 

  Looks good   

Existing solutions discussion 
Would like a combination with more 
herbs in every box in Vimur. X's capacity is important 

  Wheels are important X is moveable 

  
The aesthetics are important, without it 
there is no product. X looks good 

Best location for cultivation 
Out in the walking path where people 
can see it.   

  
It is important that people can see the 
product X is visible to the customer 

Connected to waterline/watertank 

Hard to have it connected to the 
waterline since the so important 
movability disappears. X is moveable 

Close/open 
Closed is good since they want to place 
it where many people just walk by.   

  

Would stop people from touching on the 
plans, because they want to use it in the 
meal, it will not be so hygienic. 

X prevents non-customers to have 
access to the plants in X 

  Glass stops bacteria’s from spreading.   

Willing to pay 
Depends on the value you get out from 
the product.   

  
Wants more capacity then Vimur for 
that price.   

  
Always a balance on how much money 
you want to put on something.   

  
A solution to start with should not be 
too expensive 

The user can start growing herbs with a 
smaller unit of X 

Closing question 

Have previously had plans that died and 
now they have plants that doesn't 
require much water 

X keeps the plants alive without much 
user involvement 

  The price does matter   

  

Better in a small restaurant where the 
chef can go out and collect the herbs 
during the meals.   
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Scandic Linköping City 

User: Person 7 Interviewer(s): Sofia and Moa   
Company: Scandic Date: 2019-02-21   
Role/Position: Head chef 

   
  

   

Question/prompt 
User Statement Interpreted Need 

Main work task Responsible for all of the food leaving 
the kitchen, as well as responsibility for 
staff and economy   

Typical work day Serves breakfast, lunch and a la carte 
dinner   

  
The restaurant is open all day   

  
It is a stressful industry but always most 
during peak service times   

Main priority when buying equipment  

Function, form and sustainability 
X's function, form and sustainability are 
all important 

  
Scandic is a leading hotel chain with their 
work with sustainability   

Important hygiene factors for 
equipment  

Cleans the kitchen two times a day, floor 
to celling   

  
The easier it is to clean the better X is easy to clean  

  
  It is easy to clean around and under X 

Daily use of herbs/leafy greens today 
Use very large amount of fresh herbs 
daily, almost no frozen   

  
Buy from two different wholesalers   

  
Yearly cost around 80k-90k sek for herbs   

  
Herbs are used for garnish   

  
Have a herb buffet where the customers 
can pick their own herbs 

The customer has access to the herbs 
from X 

  
Also use it in the food   

  
Delivery about three times a week   

Cultivation today No, but have an herb garden during 
summer at the outdoor seating area. The 
chefs pick the herbs in front of the 
customers   

  
Space and time are factors that hinder 
more cultivation X is easy to maintain 

  
  X is space efficient 

Biggest gain form cultivation 

Cheaper to grow it yourself 
The cost of growing herbs in X is equal or 
less to buying herbs 

  
Winning in the facts it is locally grown   

  
More genuine when you do it yourself   

Purpose of culivation 
Both to be self-sufficient/complement 
and for the customer to use 

The customer has access to the herbs 
from X 

  

  
X's capacity enables self-sufficiency in 
herbs  

  
Want to grow herbs X can grow herbs 

  
Inform the customer by signs as well as 
on social media   

How much space can you allocate for 
cultivation Depends on the solution   
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  Would be cool to integrate it into the 
restaurant 

X can be integrated in the restaurant 
interior 

How often do you update your interior 
Every fifth year or so   

  
Smaller changes happen often   

  

Movability is not so important with our 
space. If it's a fixed installation, we find a 
suitable place for it   

How involved are you willing to be in the 
cultivation process 

The easier it is the better X is easy to use 

  
1 hr a day to care for the plants is okay   

  
If you find the right person for it, 
knowledge is not a problem   

Scenario 
Depends on what type of space you have   

  In the kitchen does the appearance 
matter less 

If X is placed in the kitchen, appearance 
matter less 

  If it is more of a furniture it has to fit the 
interior 

X needs to fit the interior of the 
restaurant 

  
In the end it comes down to money   

  
would have nr 2 in the kitchen   

  in the restaurant is appearance 
important   

  
How easy it is to take care of the product 
is an extra factor X is easy to take care of 

  If it is easier more people are likely to 
buy it   

Existing solution 1 
Is moveable   

  
Is not ugly   

  
More practical   

Existing solution 2 
Looks good, but is more a furniture   

  
Would work as a room divider   

  
More design   

Existing solutions discussion 
Wants a mixture so you can show in the 
restaurant that your growing there 

The growing process of X is visible for the 
customer 

  
Have a complementing product behind   

  In the best world you would grow 
everything yourself X's capacity enables self-sufficiency in 

herbs  

Best location for cultivation 
As a room divider and in the kitchen X can work as a partition 

  
There is no soil, so it can be in the kitchen X use no soil 

Connected to waterline/watertank An easy and smooth watertank solution 
is the best X has an easy and smooth watertank 

  

Refill of the tank around every other day 
X's watertank needs refill at most every 
other day 

  
Where you only need to refill at one 
place and not on each plant X's watertank is refilled at one place 

Closed/open 
It does not need to be closed   

  It would be nice if it smells from the 
herbs   

Closing question 

Believes in a combination of a "show" 
product and one for bigger production 
where it is easy to move the plants   

  Out with the guest you definitely want 
design and more focus on capacity in the 
kitchen   
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Easy to move plants between the 
different products The plants in X is easy to move 

  Have a trolley to make it easy to move 
the plants   
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Stångs Magasin 

User: Person 8 Interviewer(s): Sofia and Moa   

Company: Stångs Magasin Date: 2019-02-26   

Role/Position: Owner 
   

     

Question/prompt User Statement Interpreted Need 

Main priority when buying equipment  

The amount you can get from it is 
important when deciding on how much 
space it can take X is space efficient 

Daily use of herbs/leafy greens today Use a lot of vegetables and herbs   

  
Herbs and salad are today pretty big 
expense   

Cultivation today Do not grow anything today   

Biggest gain form cultivation 
Cheaper to grow it yourself since the 
costs for greens is only rising 

The cost when growing herbs in X is 
equal or less the buying herbs 

  Would like to be Co2 neutral/positive 
The Co2 emissions when growing herbs 
in X are lower than when you buy herbs 

Purpose of cultivation 
Would like to grow their own herbs as a 
compliment to buying   

How much space can you allocate for 
cultivation Depends on what you gain from it X is space efficient 

    X is cost efficient 

Scenario 
Want to buy the product and then take 
care of it themselves   

  Has to be easy to take care of X is easy to take care of 

  
Capacity and profitability are the most 
important factors 

X's capacity and its profitability are 
important 

  
Adaptability is important to make it 
work for them X is adaptable 

  

That the product also is in its self 
environmentally sustainable is an 
important aspect X is environmentally sustainable 
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Jord 

User: Person 9, Person 10 Interviewer(s): Sofia and Moa   

Company: Jord Date: 2019-03-07   

Role/Position: Owner and Chef 
   

     

Question/prompt User Statement Interpreted Need 

Main priority when buying equipment  
They try to look at the whole picture to fit 
their Nordic concept  X is adaptable 

  
Could take the Nordic concept to 100% if 
they want but economy always matters   

  
Try to use Nordic supplies in food, drinks, 
interior, porcelain etc. 

X is produces in Scandinavia with nordic 
materials 

Daily use of herbs/leafy greens today 
Don't use that much now since it is not 
the right season for herbs X can grow regardless of seasons 

  
Buy some herbs that have been cultivated 
inside old barns i Norrköping.   

  
Will probably use more herbs during the 
summer when the herbs are fresh. X can grow regardless of seasons 

  
Use herbs in the food, try to use as much 
as possible of each produce.   

  They don't use it as a garnish that much   

  
Think it would be nice to have herbs they 
can collect in the restaurant.  X is visible to the customer 

  
They pick their own herbs from the 
woods, like ramson and meadowsweet   

Cultivation today 

They have no cultivation today, but they 
discuss it with different authorities to try 
to start    

  
Pickle herbs during the summer that they 
use now.   

  

Different authorities are the thing that 
stop them from have a own cultivation 
today X is placed inside  

  
Sometimes they grow stuff at home that 
they bring to the restaurant   

Biggest gain form cultivation The biggest gain is that it is so close.   

  

As a chef it also gives a bigger respect for 
the produce, if they have put time to 
grow something will it be handled more 
gently.   

Purpose of cultivation 

To know where the produce comes from, 
it gives more respect to the produce and 
the food gets better.   

  

If it is possible to be self-sufficient in 
some parts would that be a dream come 
true X's capacity enabled self-sufficiency 

  

It could create a connection between the 
guests and the produces which will give a 
greater experience   

  

The whole experience is important, that 
is what people remember and growing 
own herbs would contribute to that   
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Scenario 
What you get for the money is important 
when buying stuff  X is economically justifiable 

  
It needs to fit the interior, would not put 
in something white in plastic here 

X can be integrated into the rest of the 
interior 

  

The aesthetics is important in the way 
that it should contribute to the whole 
picture X is visually appealing 

  
Solution 3 would probably be the best for 
them   

  Money vs. Quality is important for them X is economically justifiable 

  It should be priceworthy X is cost efficient 

  It needs to fit in in the whole concept. X is adaptable 

  
Quality and capacity is the most 
important factors X has a good quality 

Existing solution 1 
Is moveable everywhere which is good if 
you want to refurnish X is moveable 

  It does not look good enough X is visually appealing 

  
Could have a product like this one now if 
it was in a different colour 

X can be integrated into the rest of the 
interior 

Existing solution 2 This is a good looking product.  X is visually appealing 

  
Could have it in front of a window with 
the interior they have now   

  It is not a disadvantage if it is moveable. X is moveable 

  

Could be a stationary product to, if it is 
designed in when the restaurant is 
established.   

Existing solutions discussion 

Is a balancing act between everything. 
Everything depends on what is more 
worthwhile.   

Connected to waterline/watertank 
Waterline is preferable, everything that is 
as automated as possible is better X's water system is easy to handle 
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Appendix C – Survey 

 

Question Person 1 Person 2 Person 3 Person 4 Person 5 Person 6 Mean Value:

1.
It is possible to choose how much growing 

capacity the product has.
6 5 4 5 6 6 5.33

2.
The capacity of the product can be upgraded 

over time.
6 5 5 5 6 6 5.5

3.
The visual appearance of the product is 

adaptable.
6 4 2 4 6 5 5.4

4. The product is easy to maintain. 6 5 6 6 6 5 5.67

5.
The product requires little time to maintain.

6 5 6 6 6 5 5.67

6.
The product requires no previous cultivation 

knowledge.
6 4 5 5 4 1 4.17

7.
The product’s capacity enables self-

sufficiency in herbs.
3 5 4 5 4 6 4.5

8.
The materials in the product is water 

resistant.
6 4 6 4 6 5 5.17

9.
It is easy to move plants to and from the 

product.
5 4 5 5 5 6 5

10.
It is possible to place the plants in separate 

pots on the tables in the restaurant. 
2 3 4 4 3 4 3.33
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Appendix D – Pairwise Comparison User Needs 

is visually appealing

aesthetic is timeless

is practical as well as visually appealing

can be integrated in the rest of the interior

appearance can be modified

have different placement options

do not have small cavities

can start growing with a smaller unit

is scalable

can be divided into sections for each week

is adaptable

is economically justifiable

has a good quality

is cost efficient

keeps the cost for growing herbs equal or less then buying herbs

can grow all the classic herbs

is environmentally sustainable

is space efficient

can grow several different kind of herbs at the same time

has the capacity to grow Xx7x3 kg of herbs at the same time

can grow X kg of the same herb at the same time

capacity can be upgraded

is easy to take care of

is easy to clean

is easy to maintain

requires minimal cultivation knowledge

watertank needs refill at most every other day

watertank is easy to handle

is easy to clean around and under

is moveable

does not have lose external parts

is water resistant

is quiet

keeps the plants alive without much user involvement

can grow herbs

use no soil

protects the plants from getting dirty when floors are cleaned

informs the user when water needs to be refilled

only have essential features/functions

is practical to grow in

provides easy access to the herbs

is easy to use

watertank is refilled at one place

enables easy growing of plants

the plants is easy to move from the product

is easy to move
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Appendix E – HMW Questions 

POV 1: A person who works in a restaurant kitchen needs to have access to big enough 

quantities of self-grown herbs, to be able to use it as an ingredient, because the user would like 

to use their own herbs in their food without it costing more than buying herbs. 

• HMW make it easy for the restaurant to grow their own herbs? 

• HMW make growing herbs cheaper than buying? 

• HMW make the growing process space efficient? 

• HMW give the possibility to grow enough quantities of herbs? 

• HMW minimise the time needed to handle the plants? 

POV 2: A person who works in a restaurant kitchen needs to easily clean and take care of the 

kitchen and its equipment, because if it is hard to clean it will not be done properly and there is 

a lot of health and safety regulations about cleanliness in restaurant kitchens. 

• HMW allow easy maintenance of the product? 

• HMW make it easy to clean around the product? 

• HMW make the product easy to clean? 

• HMW make the product easy to use? 

• HMW make the product easy to understand? 

POV 3: A person who is responsible for a restaurant needs to have a well-designed product, 

because it gives a trustworthy impression that the product will work, and they can show it to 

their customers.  

• HMW design the product to make it look good? 

• HMW design it so it can be shown to the customers? 

• HMW design the product to give a trustworthy impression? 

• HMW convey the function of the product? 
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Appendix F – Initial Concepts (A-H) 
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Appendix G – Additional Concepts (I-L) 
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Appendix H – EcoDesign Checklist 

The strategies number 3. Optimization of production techniques and 4. Optimization of 

distribution system was eliminated from the checklist since they do not fit in the scope of the 

product.  

 

 

 

Specific strategies Checklist strategies Questions Yes No

Cleaner materials

Have we assured that the materials are non-

hazardous? x

Renewable materials Is the product using renewable materials? x

Lower energy content materials

Is the product using low energy content 

matertials? x

Recycled materials Is the product using recycled materials? x

Recyclable materials Are materials in the product recyclable? x

Reduction in weight

Is the product's weight optimized? 

(kg/component) x

Reduction in transport

Is the product transportation optimized? 

(kg/km) x

Lower energy consumption

Have we explored any possibilities for the 

product to use less energy? x

Cleaner energy source Is it possible to use clean energy? x

Fewer consumables needed Is the amount of consumables minimised? x

Cleaner consumables

Have we explored alternitive materials for 

the consumables? x

No waste of energy/consumables

Is the waste of energy/consumables 

minimised? x

Reliability and durability

Is the product made to last for more than 5 

years? x

Easier maintenance and repair

Is the product made to have as little 

maintenance as possible? x

Modular product structure Can the product be eassily disassembled? x

Classic design

Have we ensured that the product's 

aesthetic life is not shorter than the 

technical life? x

Strong product-user relation

Is the product designed so it meets more 

than the average requirements of the user? x

Reuse of product Can the product be reused? x

Remanufacturing/refurbishing

Can the components be 

remanufactured/refurbished? x

Recycling of materials

Are the materials recycled  at the end of life 

? x
Safer incineration Is the incineration made safely? x

Dematerialization 

Is the product using as few materials as 

possible? x

Shared use of the product Can the product be shared? x

Integration of functions Does the product integrate functions? x
Functional optimization of product 

components 

Have we ensured that the product's main 

and auxiliary functions are necssary? x

1. Selection of low impact materials

2. Reduction of materials usage

5. Reduction of impact during use

8. New concept development 

6. Optimization of initial lifetime

7. Optimization of end-of-life system


