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Abstract 

Nature is a scarce commodity and there is a need for efficient food production from a 

sustainable perspective. People do generally not have full knowledge about how to produce 

food in a sustainable way. 

The purpose of this project was to find individuals interested in cooking, and together with 

them develop a product that fit their requirements for cultivating vegetables at home. The 

product will in an easy way lower the threshold for growing your homegrown food, in an 

environmentally conscious manner.   

Reference products, study visits and information gathering have been done to give a 

complete picture of what is offered, in terms of similar products, which can be found on the 

market today. Inspiration was gathered from these solutions to finally come up with a 

conceptual solution.  

The process have been a user centered iterative process, where Electrolux have provided 

the technical and configurative framework. The user group was encountered on three 

different occasions. Each of the times, a set of trigger material was presented to provoke 

reactions and invite discussions.  

The results is a product which can replace an under cabinet in the kitchen and cater the 

needs that plants have in order to grow. It allows the user to produce their own vegetables in 

an indoor environment. The product is implemented in a service system where the user 

leases the product and has continuous access to vegetables. In addition to the product and 

service, a product portfolio was initiated to fit the users’ needs. 
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Sammanfattning 

Naturen är en begränsad tillgång och det krävs därför en effektiv matframställning ur ett 

hållbarhetsperspektiv. Individer har ofta inte den kunskap som krävs för hur mat kan 

framställas på ett hållbart sätt.  

Denna studie syftar till att hitta användare som är intresserade av matlagning och att 

tillsammans med dem utforma en produkt som kan producera grönsaker i en hemmamiljö. 

Den skall på ett enkelt och smidigt sätt sänka den initiala tröskeln till att producera egna 

grönsaker, på ett miljömedvetet och enkelt sätt.  

Referensprodukter har utforskats och ett antal studiebesök och informationsinhämtning har 

gjorts för att kunna ge en komplett bild av vad som erbjuds idag och hur det vidare kan 

implementeras för att ge en fullständig konceptuell lösning.  

Detta har gjorts i en iterativ designprocess där användaren varit i fokus. Projektet har utförts i 

samarbete med Electrolux, vars uppgift har varit att stå som kravställare och tillhandahålla ett 

ramverk för hur tekniskt avancerad denna produkt skall vara, samt till viss del hur den skall 

vara utformad. Målgruppen intervjuades under tre tillfällen. Vid varje tillfälle presenterades en 

rad triggermaterial för att provocera till reaktioner och starta diskussioner.  

Resultaten av projektet är en produkt som ersätter ett underskåp i köket och tillgodoser de 

behov som växter har för att växa, vilket tillåter användaren att producera sina egna 

grönsaker i en inomhusmiljö. Produkten implementeras även i en service, där användaren 

hyr produkten och har kontinuerlig tillgång till grönsaker. Utöver produkten och tjänsten 

initierades en produktportfölj för att på bästa sätt låta kunden anpassa sitt ägande och 

användande av produkten. 
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1 Introduction 

This section will introduce and present the background, purpose and limitations of the 

project. 

1.1 Background 

One of our biggest challenges today is to manage the climate changes that the world is 

facing. Some of the goods we produce are on a more basic-needs level than others, one of 

them is food production. Climate change is already having a measurable effect on the 

quantity and quality of food produced globally today, hence alternative ways to produce 

foods is needed. The motivation behind this project is to find alternative solutions to this 

entangled problem. To provide a bridge between sustainability and food production.  

 

Some of the major problems in regards to food production are the consumption of water, the 

use of pesticides, transportations and food waste.  

 

- Water is generally a scarce commodity in society. The water usage is mainly focused 

on the industry and food production, where food production stands for the biggest 

part. Most water is used for irrigation when growing crops or vegetables on fields.  

- Pesticides have uncertain effects on the environment and whoever is in contact with 

it.  

- Transportation of goods and other everyday life products is contributing to pollute the 

environment. Both locally and globally. To cut back on these transports, or even 

eliminate them from peoples lives, would reduce the effect on the environment.  

- Food waste is a unnecessary occurrence in the food industry. Both when it comes to 

the producers but also to the suppliers of different foods. The chain in which the 

waste could be reduced or eliminated is a great step towards a more sustainable 

society.  

 

These issues have sparked an environmental awareness that has led to changes in our 

behaviour. The general perception is that eating vegetables will create a healthier, and 

thereby better life. This is shown by the increased consumption of vegetables over 

approximately the past 20 years [1]. 

 

Clear trends can also be found when it comes to consumer behaviour, drawing from those 

observations it is evident that consumers are favouring more ecological and locally produced 

foods [2]. 

 

These factors create an opportunity to let the consumers provide themselves with their own 

locally produced food in a sustainable way. This without prior knowledge about all the 

aspects that’s needed in order to grow herbs and vegetables successfully. Furthermore this 

could fulfill the growing need of eating and staying healthy while doing it in a sustainable 

fashion [3].  

This project will together with Electrolux study how cultivating vegetables at home, can be 

made more appealing to a specific user group. 
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1.2 Purpose 

The purpose of this project is to investigate how to grow edible plants at home more 

accessible and manageable, and thereby get people to grow their own vegetables at home. 

The target group will be people with an existing interest in food that are currently cooking 

their own food, but don’t grow vegetables at home. There is an environmental aspect to the 

project, as stated in the Background, and therefore the purpose is to create an awareness of 

sustainable production of vegetables. 

 

The purpose is also to execute a User study where the target groups needs, pain-points and 

desires are compiled. The outcome will also be a suggestion of how Electrolux can meet 

these needs of the users, in the form of a product. 

1.3 Limitations 

The project will have some limitations. It will focus on and target the group of people that 

have an interest in food and are cooking their own food, but which are currently not growing 

their own vegetables. It will also be limited to the Swedish market as the scope would 

otherwise be too wide. 

 

Further on, there will be no deeper market analysis in terms of how the suggested solution 

would be economically viable or not, the focus will lie on the User study itself, and the 

suggested solution. 

 

The objective will not be to have a fully functional product, but to come up with a solution that 

is considered as feasible in terms of technology, attraction to the users group and that 

potentially could be launched on the market within three to five years. 
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2 Background Research 

An initial pilot study where the basics of how to grow greens discovered. See Appendix 1. 

The section below describes and evaluates the research in this project. Only the relevant 

research is reported as the other processes didn’t hold up to scrutiny or didn’t add any 

additional research value.   

 

2.1 Hydroponics 

This section will explain the different types of soil free growing techniques that is 

hydroponics.  

2.1.1 History 

Hydroponics have a long history, the first trials recorded dates back to the 17th century. 

They were performed in England, with the purpose of testing whether plants need soil and 

which kind of water would generate the greater harvest of plants. The first trials gave the 

inputs that water drained through dirt was more efficient than distilled water [4]. 

2.1.2 How it works 

A Hydroponic system grows plants without soil. Instead of soil the system uses a nutrient 

water solution. The nutrients can come from a variety of sources, either nutrients, bird 

droppings or fish waste, the latter is used in Aquaponics. Though the nutrient solution should 

be adopted to hydroponics [5]. The roots from the plants need to be in contact with the 

nutrient water to thrive. In some cases an inert system of pebbles or perlite can be used to 

provide support to the roots, here referred to as growing medium. The water in a hydroponic 

system should have a pH value between 5.8 and 6.2 [6]. 
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2.1.3 Different types of hydroponic systems 

The most common types of hydroponic systems is explained in this section.  

2.1.3.1 Ebb and flow systems 

Uses an inert support medium to support and stabilize the plant’s roots. The system works 

by letting nutrient water flow into a growing tray where the roots are, often using a pump. 

Then letting it drain which creates the ebb and flow. The flood lets the plants get all 

necessities from the water before the water flows back to air the roots [7]. See how it 

functions in figure 1.  

 

 
Figure 1, Ebb and flow hydroponic system.*  
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2.1.3.2 Nutrient Film Technique - NFT 

The name comes from the thin film of streaming water going past the roots of the plants. The 

water is circulated through the root system. The system most commonly pumps water from a 

reservoir and putting it in a tubular system where the plant has its roots. The channel is 

slightly tilted to make sure the water runs freely. The plants are usually suspended above the 

channel in a growing medium to get support [8]. See how it functions in figure 2.  

 

 
Figure 2, Process of a NFT system.* 

 

 

2.1.3.3 Drip Systems 

Drip systems works by letting water drip from the top onto the growing medium. The plants 

get the water as it usually would in nature but does not grow in soil. The nutrient water is 

then slowly draining down the growing medium. There are different scales to how much 

water is needed, depending on the size of the plants. An air pump is used to oxygenate the 

water. This system is often used for larger plants and trees, because of the versatility in size 

of the growing medium [9].  

 

2.1.3.3.1 Recirculation/recovery drip systems 

Recovery systems collect the water coming through the growing medium. The water is then 

recirculated. Depending on the set up, the water and nutrition levels change over time as the 

water is reused. Therefore this kind of system needs regularly check-up on the levels of 

water and nutrition. Mostly used for home applications [9].  

 

2.1.3.3.2 Non recirculating/non recover drip systems 

The non-recover system does exactly what it says. The water is dripped onto the growing 

medium and then contained for the time it takes for the plants to absorb it. The timing in 
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these systems is more crucial than in the recovery system because too much water supply 

will cause unnecessary waste of water and nutrition. Usually timers are used to know when 

the plants need new supply of water and nutrition. The Non recirculating system generally 

requires less maintenance than a recirculating system, because the PH value and the 

amount of nutrition is controlled with every new session of dripping water. The system is 

frequently cleaned to prevent build ups of heavy nutrients in the bottom of the support. This 

system is mostly used for commercial applications [9]. See figure 3, for a drip system set up.  

 

 
Figure 3, Hydroponic drip system.* 
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2.1.3.4 Water culture 

A container with water holds a plant so that the roots touch the water. The water has added 

nutrition and is circulated to add oxygen. Roots of the plant are not fully submerged, as the 

plants would then be suffocated. Instead the system adds air from bubbles in the bottom of 

the container. The system can take different shapes, the plants either sit on a floating 

platform or on a fixed platform, it is sometimes referred to as Deep Water Culture.  

 

Kratky is a simplified version of the Water culture system. In this system the pump making 

bubbles at the bottom of the container is removed. This means that the water needs to be 

changed more frequently, to make sure the nutritious solvent is correct for the plant and that 

the plant has oxygenated water [10]. Water culture is shown in figure 4. 

 

 
Figure 4, Water culture with floating platform for plants.* 
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2.1.3.5 Wick systems 

The Wick system often has no pumps but can facilitate one to oxygenate the water, it has a 

string of some sort going down to the water reservoir from the root system, carrying 

nutritious water by capillary force to the plant where its sits in a growing medium. The 

nutrient solvent is then absorbed by the plants roots [11]. See the wick system in figure 5. 

Figure 5, Hydroponic wick system.* 
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2.1.3.6 Aeroponics 

The roots of the plant are continuously sprayed with a fog of nutrient water. The system 

hydrates the roots as well as gives them air. There are different types of Aeroponic system, 

Low pressure, high pressure and ultrasonic foggers. The Low pressure system sprinkles 

nutritious water onto the roots. The water is mixed with air and absorbed by the roots. This is 

the cheapest way of having an Aeroponic system since it’s less complex and does not 

require the same high pressure on the pump. A high pressure system works the same way 

but the sprinklers are changed to a nozzle which makes fog rather than sprinkled water. 

Ultrasonic foggers create fog by vibrating its membrane [12]. See a schematic figure of 

aeroponics in figure 6. 

Figure 6, Aeroponic system with mist nozzle.* 

* Figure taken from: https://www.fix.com/blog/growing-food-with-hydroponics/
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2.1.4 Benefits 

The benefits of hydroponics are many. According to Ankit Anurag Naik from Urban Oasis, 

the system needs about 10% of the water needed for a corresponding system with old 

fashion soil and dirt. This is due to the fact that the nutrients is mixed with water which is in 

direct contact with the roots, making it a lot easier for the plants to access the water and 

nutrients faster than if they would have been in soil. The plants grow faster this way because 

they don’t need to develop such a complex root system. Because the hydroponics is grown 

in a controlled environment it can be implemented where it otherwise would have been 

impossible to grow plants, such as in urban environments or in places to hot or too cold for 

plants to grow. Further does the controlled environment mean that fewer or none pesticides 

are needed. 

2.1.5 Disadvantages 

The main disadvantage of a hydroponic system compared to soil farming system is the high 

initial monetary investment. Further is it vulnerable to power cuts which would kill the pumps 

pumping nutritious water to the plants, causing the plants to die. There is also a knowledge 

gap in how to grow plants in a hydroponic manner which can result in a negative approach to 

the method. 
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2.2 State of The Art 

There are several products currently on the market for growing home grown herbs and 

vegetables. Stores have been visited to examine the range of products made for home 

growing. Most of them uses conventional methods such as a pot and soil.  

 

The products examined here were using hydroponics to grow the plants, along with other 

technical aids. One small size appliance and one large appliance will stand as reference 

products. None of these products are on display in Stockholm at the moment.  

 

2.2.1 Technical Farming 

Different techniques are discussed in regards to growing plants efficiently and 

simultaneously save the scarce commodities which are needed in food production. In this 

report the focus have been on what can be translated from the commercial growing industry 

to a more small scale private product.  

 

Research projects are being performed about how to monitor and optimize the process of 

growing plants. Harmful chemicals are substituted with new technology and new ways of 

growing plants. The paragraphs below will highlight a few of the current techniques to 

promote a further understanding of the topic. 

 

Some systems read the health of the plants with cameras attached to drones, which then 

sends the information to a cloud based server. The information on how the plants in different 

areas of a field are doing is then sent to the user. Thereafter the user can optimize the 

supply of fertilizer and water or what is needed to the area affected. The service can also 

provide the user with data on when it is time to harvest certain areas of the field to get the 

best possible outcome, this is for example important in the wine industry [13].  

 

Another way of knowing when the plants or fruits are ready to harvest is to have sensors 

placed on the actual fruit or plant. These can measure the size of the fruit, the levels of the 

pigments chlorophyll and anthocyanin, which in turn describes the readiness of the fruit. 

Additionally, the research is moving towards big data based on the colour of the fruit which 

indicates when they are ready to be harvested. These are also measured with a camera 

which can translate the colour to a specific stage in the process which gives the user direct 

input on how the growth process is proceeding [14]. This knowledge provides a framework 

for examining the issues further.  

 

 

2.2.2 Non Commercial Cultivation  

Field trips were made to two of the biggest suppliers of home growing aids and equipment in 

the Stockholm area, Plantagen and Willab Garden.  
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2.2.2.1 Plantagen 

Plantagen stores in Frescati and Danderyd have been visited. The general supply of home 

growing devices was checked as well as the stock for seeds and other aids for starting up 

plants. See more in Appendix 2. The store is mostly aimed towards people who have an 

interest in growing plants outside of their home. There is also a wide range of flowers and 

plants to put in your home.  

2.2.2.2 Willab Garden 

Willab Garden store in Bromma was visited. They specialize in selling greenhouses but 

offers a wide variety of products customers can put into their greenhouses. Such as growing 

lights, watering timers, pH- sensors and other products which can be used when taking care 

of plants. They have a few growing devices for starting up plants as well as a hydroponic 

product for home growing, see Appendix 2.  

2.2.3 Commercial Cultivation 

Two field trips to commercial growing facilities were done to see how hydroponic growing is 

done on a big scale. The first facility visited was Hejsta Växthus in Södertälje where Hanna 

Thuringer was interviewed (mentioned as HV). The second was Urban Oasis in Stockholm 

where Ankit Anurag Naik was interviewed (mentioned as UO). The two facilities operate in 

different ways, as HV is using a traditional greenhouse, with some additional growing lamps, 

while UO grows in a basement and therefore only use artificial light. UO is at the moment 

only focusing on microgreens while HV is distributing fresh herbs, leafy greens and other 

edibles to big grocery stores around the Stockholm area. 

2.2.3.1 Planting 

The process from planting to germination at HV starts with an automated machine 

proportions soil into small 8x8x10 cm plastic pots. The soil is then compressed 

approximately 1 cm by a machine, which then distributes seeds on top of the soil. The 

amount of seed differs from herb to herb but three til five seeds is the most commonly used 

amount for one pot.  

Most of the work at UO is done by hand. Microgreens is planted closely together on a tray, 

which contains a growing medium that serves as a support structure for the seeds and also 

stores water. 

2.2.3.2 Germination 

To get the seeds started they need a moist environment. This is created by putting them in a 

steam room (germination chamber) where there is a high humidity and around 20 degrees 

Celsius. They stay in there for 5-7 days depending of which sort of herb it is.  

This procedure is almost the same at UO. The tray with seeds are sprayed with water and 

then placed in the dark to start the germination. 
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2.2.3.3 Growing 

The time it takes for the herbs to grow to fully grown is different but dill is the fastest at HV 

and takes around 25 days from planting to harvest. The herbs are watered from the top 

directly when they are taken out from the germination chamber. After a few more days the 

roots have reached the bottom of the pot and the water is instead supplied to the plant at the 

bottom, by the hydroponic method of NFT, where the nutrition value in the pipes is observed 

continuously by checking an index number. See the NFT pipes and growing process of 

plants in figure 7.  

 

 
Figure 7, Rows of herbs and lettuce using NFT technique.  

 

 

UO only grows microgreens at the moment. They use trays which are placed in a cabinet 

with cultivation lights, automated watering system and fans that remove the heat generated 

from the lights. Water is provided with a combined wick-drip system on an hourly basis, and 

the lights used are a combination of 1 blue and 4 red LED lights that creates a purple light. 

There is no need for added nutrition when growing microgreens since the seeds contains all 

the necessary nutrition for the first stages of the plants life.  
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The microgreens can be harvested after about 7-11 days in the growing cabinet, depending 

on the type of microgreen, see microgreens growing inside of the cabinet in figure 8. 

Figure 8, Microgreens in UO cabinet. 

2.3 Products 

In order to determine a few reference products a variety of product have been analyzed and 

compared to come up with a few products that were set as benchmarks. The products in the 

following section are chosen because of connectivity, hydroponic system, size or amount of 

harvest it can generate. 

2.3.1 Small/Medium size home growing devices 

Sproutsio is an American company producing a home growing device that uses a type of 

Kratky hydroponics. At the moment they are raising funds before starting production. The 

device is meant to be placed on a kitchen counter top or a table. It has an integrated lamp 

which is tiltable. It uses a LED light with a wavelength adapted for growing greens. The 

device uses a camera to monitor the progress and health of the plants by looking at ambient 

light from the plants leafs. 
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Sproutsio has been designed in a way which makes it possible for all parts exposed to water 

or other possible contaminations to be put in the dishwasher. It uses a growing tray where 

seeds are spread out and then they grow in a growing media which is compostable [15]. See 

Sproutsio device in figure 9.  

Figure 9, SproutsIO with growing tray and Mobile App. (Figure taken from sproutsio.com) 

A similar product is AVAs Byte. It roughly uses the same technology. The biggest difference 

is usage of biodegradable pods instead of a growing tray. Byte also uses a camera to record 

the progress of the plants as well as a mobile application where progress and data can be 

analyzed, such as temperature and humidity. The device is set to cost 229 USD including a 

starting kit of 5 pods with seeds. Byte is at the moment also raising funds before production 

[16]. Figure 10, shows the AVA Byte. 

Figure 10, AVA Byte (Figure taken from avagrows.com) 
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2.3.2 Large home growing devices 

Tomato Piu is an Italian Company, making a semi-automated system for home growing. The 

system is a cabinet with a glass door and has the dimensions of a regular sized fridge, 

60x60x200 cm, as shown in figure 11. 

Figure 11, Tomato Piu Growing. (Figure taken from tomatopiu.com) 

The system uses WC without air pump hydroponics which needs to be refilled with water 

and nutrients once a month. The light comes from LEDs which is programmed to have a 

natural cycle of intensity. The wavelength of the LEDs can be adjusted to be optimized for 

different plants.  
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The cabinet houses four levels of trays with 81 holes for placing pods with seeds. Each pod 

contains different amount of seeds depending on the size of the plant, see figure 12. 

Figure 12, Rows of growing plants in a Tomato Piu (Figure taken from tomatopiu.com) 

Structurally the pods are made by biodegradable plastic and other bio friendly substances. 

They are vacuum packed and do not contain GMOs, pesticides or antiparasitics. The pods 

are recommended to be germinated within 12 months to sustain their growing capabilities. 

The size of a single pod can be seen in figure 13.  

Figure 13, Pod used for growing (Figure taken from tomatopiu.com) 

At the moment a variety of vegetables, herbs and sprouts are offered. The system can be 

optimized for the plants currently growing in the cabinet. This means it gets the right amount 

of nutrients, water, heat and light. Wi-Fi is used to connect the growing device to the users’ 

phone via an application. The settings are installed directly on the cabinet or on in the app 

[17], [18].  

According to Jan Paju, the retailer in Sweden the Tomatopiu costs around 88 000 SEK and 

can be leased. One capsule of seeds costs 5 SEK. Different plants can take different 

amounts of pods per tray depending on the plant’s size.  



 

18 
 

2.4 Conclusion - What is taken to the next level 

Technical solutions and new technology shapes new ways of thinking about farming, as they 

optimizes the harvest. Most innovations is currently developed for big scale farming but can 

probably be transferred to home growing. This is something to take into consideration for 

further work. 

 

Greenhouses have a relatively good process with little energy loss and good output. The 

things that can be improved there is to use less energy demanding lights and heating. An 

urban growing culture is taking shape; companies are created which is focusing on city 

farming with a focus on energy efficient and locally produced goods. They uses hydroponic 

systems to grow their plants because it saves water and does not leave any waste products. 

This was an inspiration to continue working with hydroponic systems.  

 

Products which are sold on the market for home growing with connected interfaces and uses 

hydroponics show that this technique is possible to use in a small scale production as well. 

This insight have been brought into the next step of the analysis and hydroponic systems 

have been examined. When this was done the advantages was clear and the different 

methods were later examined for the different concepts created.  
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3 User study  

A big portion of the project was focused on the User study, as a human centered design 

approach was used. The user study follows up on the research done in another KTH project, 

Urban Farming. A series of interviews with trigger materials was then done to gain a deeper 

and better understanding for the user [19]. The outcome was compiled into a list of user 

needs as well as three personas. 

3.1 Urban Farming 

The first step in the user research was built upon the foundation of the Urban Farming 

report, a project previously done at KTH [20]. It had similar purpose of getting people to grow 

more edible plants at home. A wide range of people's perceived problems and positive 

aspects about growing plants, edible plants and herbs at home were discovered. These 

insights are presented below. 

  

The positive effects of growing at home were considered to be; 

-       Nice feeling to eat home grown things 

-       Decorative 

-       Taste (if used in food) 

-       Enjoy seeing plants evolve and grow 

-       Calming and relaxing 

-       Health effects 

-       Economy 

-       Environmental effects 

-       Organic 

-       Anticipation and excitement 

-       Cater the plants 

-       Smell 

  

The factors that people considered as problematic with growing at home were; 

-       Time consuming 

-       Hard to maintain and keep alive 

-       Hard to keep alive while travelling 

-       Messy 

-       Takes up too much space 

-       Not enough outcome to harvest often enough 

  

There were also some factors that completely kept people from growing in the first place. 

These factors were related to convenience and knowledge. 

-       No interest in growing 

-       Don’t know what or how to grow 

-       Too lazy to start grow 

-       It’s more convenient to buy fresh herbs at the store 
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A time axis over the growing process was made in order to easy visualize and map out the 

customer journey and where in the growing process these positive and negative effects 

occurred. The time axis can be seen in figure 14. Red represents problems or perceived 

negative effects of growing, while green represents positive effects. 

 

 
Figure 14, Time axis of growing process. 
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3.2 Iterations 

The following sections describe the iterative process of conducting interviews and generating 

trigger materials [19]. 

3.2.1 Iteration 1 Customer journey of planting process 

A customer journey map was made with the different steps a user needs to go through when 

growing plants. The first step is the idea phase or initiative phase which means; what 

motivates the user to initially start growing? Next stage is the knowledge phase; how does 

the user gain the knowledge they need to be successful? Then comes the action of planting 

the seed and after that the part of keeping the plant alive until fully grown. After these 

stages, it's time to harvest. The journey map is shown in figure 15.  

 

 
Figure 15, The customer journey map, from idea to harvest.  

 

A set of totally five people was interviewed outside of Plantagen to get hold of people that 

already grow plants at home. The different stages of the customer journey map was 

discussed as they were informed about the project and then encouraged to talk about their 

pain points and pleasure points during the process. The map shows a heart symbol and a 

lightning symbol to symbolize pleasure points and pain points. 
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3.2.2 Iteration 1 - Feedback 

The outcome of the interviews is summed up here, see the questions discussed in Appendix 

3. Four people was growing at their summer house but did not grow anything edible indoors 

at the moment. Their biggest issue was snails and deers eating from their plantations. A few 

complained about the heavy workload when they needed to transport soil. Another few 

thought it was a problem when it became too hot in the summer which meant they needed to 

irrigate a lot.  

 

Most of the interviewees were happy to see something grow and felt satisfied when they 

could see the progress of the plants, the harvest wasn't that important. They felt great 

satisfaction when they got to eat and share with family what they had been growing. A few of 

the interviewees saw it as a learning moment for their grandchildren.  

 

3.2.3 Iteration 1 Insights 

People who already grow plants at home do it because they have an interest in growing and 

care for plants, not so much for the purpose of producing food.  

 

The fact that they are already growing made them overlook problems during the start-up 

phase of growing, because they’ve already passed that stage. As soon as people had 

started growing they more or less seemed to forget about the initial threshold, which is 

something to keep in mind for further work. 

 

The insights from the customer journey map was confirming most of what had been 

discovered in the Urban Farming report and during the pre-study.  
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3.2.4 Iteration 2 - Interviews at T-Centralen 

The first live encounter with the user group was done in this stage. Persons waiting on T-

Centralen were approached with the intention of getting feedback on trigger materials, 

generated during the Trigger 2.1 Concept generation. The project was briefly described, 

although no notions about the connection to Electrolux was given. The trigger material was 

then explained and showed after the person in question showed interest in the project and 

accepted the time it took to answer a few questions. The material was discussed concept by 

concept, a total of five concepts with different placement and different pain points. The 

questions discussed during the interview can be seen in Appendix 4. 

 

3.2.5 Iteration 2 - Concept generation 

Initial brainstorming sessions was done with the purpose of solving the issues, and 

strengthen the positive effects of growing, gained from the UF report and Plantagen 

interviews. A set of somewhat 20 sketches where then combined to five concepts with the 

intention of presenting them as trigger material to potential users. The sketches can be seen 

in Appendix 5. 

 

The concepts were designed to test, and provoke reactions on size, placement, integrated 

vs. non-integrated, level of automation, level of technology and which growing phase that 

seemed most appealing to the user. 

 

3.2.5.1 Herb Incubator 

The purpose was to see how an integrated solution was received by the users, and to see if 

they were open to the idea of keeping herbs bought in the store alive for a longer period of 

time. Figure 16, shows the Herb Incubator. 

 

 
Figure 16, Herb Incubator concept. 
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3.2.5.2 Living Room  

The purpose was to see if people like to see what is happening beneath the surface of the 

soil and to test the alternative placement in the living room. Figure 17, shows the Living 

Room concept.  

 

 
Figure 17, Living Room concept. 
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3.2.5.3 Kitchen Projector 

The concept had the purpose of testing the level of technology needed, with connectivity and 

a projector displaying recipes. It’s also testing the placement of letting the concept hang from 

the wall. Figure 18, shows the Kitchen Projector. 

 

 
Figure 18, Kitchen Projector concept. 

 

3.2.5.4 Lamp 

Placement outside the kitchen, and testing the interest for microgreens. Also to see how 

people react to have a double purpose product. Figure 19, shows the Lamp concept.  

 

 
Figure 19, Lamp concept.  
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3.2.5.5 Fridge 

To see how people react to having a integrated product. Also to see how much space they 

are ready to give up for growing their own foods. Figure 20, shows the Fridge concept. 

 

 
Figure 20, Fridge concept. 

3.2.6 Iteration 2 - Feedback 

People wanted to choose for themselves what to grow, and not be restricted by the product. 

They generally wanted everything from carrots to basil. The placement of the product was of 

importance, as the interviewees would like to place the plants where it fits in their everyday 

life, all from window boards to letting it hang from the ceiling. It seemed however, that it 

would make most sense to the users, to place the growing system close by the kitchen and 

in a sunny place.  

 

The general opinion was that a stationary or integrated solution was less favourable. People 

is not willing to designate a certain place in their home to grow on if this action cannot be 

reversed, it’s just too big of an commitment. Furthermore it was a spread on how much 

output people would like to have from the device, from “it’s not enough with only herbs” to “it 

would be amazing to have herbs from now and then”.  

 

The interviewees were positive to grow with hydroponics. To not use soil is a big plus 

because of the heavy workload, unavailability of soil and the fact that it gets dirty. There 

were some skepticism to use microgreens as a supplement to salad and more conventional 

vegetables. However they liked the possibility of having microgreens as a complement.  

 

People were positive to jump right into the growing phase by using pre-cultivated capsules or 

capsules loaded with seeds and nutrition. They also liked the idea of keeping bought plants 

alive for longer by having them in some kind of incubator. 
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Regarding the level of technology, people thought it was sufficient with some kind of 

watering system or system that tells the user when the plants are ready to be harvest.  

 

3.2.7 Iteration 2 - Insights 

People react differently when introduced to trigger materials, on one hand they want to have 

high output, on the other hand they do not want to sacrifice space in their homes. A non-

reversible engagement to their kitchen was not favorable but if the product was already 

there, it would not have been a problem. Nonetheless they liked the idea of having their own 

home grown vegetables. The conclusion is that the output should be clear for the user that it 

is proportional to the work effort put in.  

 

A high level of technology in a product that cultivates home grown vegetables was not of any 

concerns either, as long as it is perceived as useful and helps the user achieve their goal of 

growing vegetables. This is something to keep in consideration when moving to the next 

step of the user study.  

 

It is important to make it easy for people to grow their own herbs or vegetables and to let 

them have the opportunity to choose which ones to grow for themselves. This set of 

interviews showed the importance of having a low threshold to get started, which means a 

starting kit, some kind of push or incentive to get started. This was later tested in the next 

trigger round.  

 

Findings also showed that people have a clear vision of how plants are grown and that it has 

to be in a certain way just because it has been done that way traditionally. Some of the users 

were confused and not open for suggestions on how a possible growing technique could be 

integrated in their everyday life. 

 

Interviews also created awareness of how people think of the watering process as a time 

consuming and problematic step.   
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3.2.8 Iteration 3 - Contextual interviews 

A set of five contextual interviews was conducted, with a total of six people. The purpose 

was; getting to know the users even better and get feedback on the concepts generated in 

Trigger 3 - Concept generation. The interviews took place in the interviewees kitchen and 

the interviews lasted about 40-60 minutes. The people who was interviewed were mainly 

found through mutual acquaintances that matched the target group.  

 

The interviews were designed to start out with a set of general questions about behavior 

when it comes to cooking and getting hold of groceries. This was mainly done with the 

purpose to get the interviewees feeling comfortable. The interview then proceeded with more 

specific questions about the use of vegetables and why the user didn’t grow their own 

vegetables. 

 

The concepts were then explained and discussed one by one. This part of the interview 

made the setting of being in the interviewees kitchen important because it gave the 

interviewees a better understanding of the concepts. It also gave them the opportunity to 

reflect over placement and to show and give examples. 

 

The interviews was recorded and transcribed on sight. The interview template can be seen 

in Appendix 6.  

 

3.2.9 Iteration 3 - Concept generation 

A second conceptualization was done with the, Iteration 1 - Insights and Iteration 2 - 

Insights, in mind. The conceptualization method, lotus blossom [21], was used to structure 

the process. The User  was placed in the center with the User needs surrounding it, as 

shown in figure 21. 

 

  
Figure 21, Lotus blossom with user in the center. 
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A mood board was put together to represent the feeling that the concepts should express, 

both from a brand perspective and from an aesthetic perspective. An inspiration board were 

also created with features, designs, functions, materials etc. to help with the creative 

process. The mood board and inspiration board can be seen in Appendix 7. 

 

Separate brainstorming sessions were then done for each of the needs represented in the 

lotus blossom to come up with possible solutions. A session of form and structure variation 

was done to explore new ways of configuring the concepts. The solutions were sketched out, 

quickly evaluated, iterated and then combined into three concepts which are described in the 

following sections. Sketches from the brainstorming sessions can be seen in Appendix 8.  

 

The three concepts all have the attributes that they are Easy to start, have Useful tech and 

to some extent the user can Choose what to grow.  

 

 

3.2.9.1 Concept A 

Concept A was created to fit on a kitchen countertop, which meets the non-integrated and 

choose placement needs. As all of the concepts, it uses hydroponics instead of soil and has 

a lamp that provides the necessary light. The hydroponic system provides a certain level of 

automation for the watering process, which was perceived as an issue. The reservoir does 

however need to be refilled about every other week. To lower the threshold of even starting 

to grow, the concept uses pre-loaded pods. The idea is that this will give the feeling of a 

successful outcome and that it will “just work”. It can also be used as a incubator for plants 

bought in store and holds up to four plants. Figure 22, shows Concept A in its intended 

environment. 

 

 
Figure 22, Concept A in its intended environment. 
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3.2.9.2 Concept B 

Concept B a stand-alone solution ergo not integrated. It also uses pods and holds up to 

about 30-40 plants, which gives an output proportional to work put in, which means a 

substantial contribution to the everyday consumption of vegetables. The drawers can be 

pulled out to gain easy access to the plants. The concept is open on both sides which 

displays the plants and gives a fresh smell. Watering is automated, it has a reservoir that 

have to be refilled about once a week. Figure 23, show Concept B in its intended 

environment. 

 

 
Figure 23, Concept B in its intended environment. 
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3.2.9.3 Concept C 

Concept C ended up with the same principle as one of the concepts during Trigger 2, even 

though people had expressed that they wanted a stand-alone solution. The reason behind 

this decision was that not enough input had been gained to discard the concept this early on 

in the process. The concept is integrated in a kitchen environment and have the standard 

dimensions of a Swedish refrigerator. It holds about 100 plants and will provide a self-

sufficient contribution of vegetables if desired ergo output proportional to work put in. The 

watering process is fully automated as it is connected the household water supply. The glass 

door provides protection of the plants, while still displaying them. Figure 24, shows Concept 

C in its intended environment. 

 

 
Figure 24, Concept C in its intended environment. 
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3.2.9.4 Service concept 

As the purpose of the project is to create a more sustainable administration of food, it 

seemed natural to explore the opportunity of incorporating the concepts in a service system. 

A rough service concept was sketched out and involved a leasing service where the user 

could switch between the different concepts after their specific needs. The capsules were 

also incorporated in a subscription service. The service system was sketched out loosely to 

give room for improvement and discussion when presenting the concepts to users. Figure 

25, shows a diagrammatic picture of the service system. 

 

 
 

Figure 25, Diagrammatic picture of service system.  



 

33 
 

3.2.10 Iteration 3 - Interview processing 

The needs, pain points and desires were identified and extracted from the interviews. This 

was done systematic by clustering everything that seemed useful into five categories; 

Environment, Habits, Positive, Negative and Desires. Figure 26, shows the clustered 

categories. 

 
Figure 26, Clustered categories from interviews. 

 

After analyzing the categories, new correlations that exceeded the existing categories 

started to emerge. This formed new clusters that had all of the former categories 

represented within them. These categories was related to; Groceries, Space, Persona, 

Cleanliness, Cooking, Harvest amount, Social value, Personal value, Lower initial threshold, 

Environment and can be seen in Figure 27. 

  

 
Figure 27, Re-categorized needs, pain points and desires.  

 

The insights from these categories was then incorporated into the function desires list.  
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3.2.11 Iteration 3 - Concept and service feedback 

The feedback given upon the concepts were categorized as Positive, Negative and Desires 

expressed by the users. 

3.2.11.1 Concept A 

3.2.11.2 Positive feedback 

Two of the interviewees said it would be a great conversation starter when having friends 

over. People also liked the fact that it was small and can be placed everywhere in the home. 

The amount of responsibility is limited and the fact that you don’t have to use soil is 

perceived as positive. It was good that the plants were visible and that you could get some 

additional herbs and greens. People saw it as a way to start growing and eventually grow 

even more. 

3.2.11.3 Negative feedback 

The negative feedback was that the harvest would be to small, the user is not ready to give 

up space in the kitchen for a stand-alone solution and that a cord would not give a 

sustainable expression to the product. 

 

3.2.11.4 Desires 

When asked if they would change any aspect of the concept, one of the interviewees 

expressed she wanted the bottom part to bee see-through so that the roots and water would 

be more visible. It was also expressed that the concept has to be adding to the home 

environment. Figure 28, shows clustered feedback of Concept A. 

 

 
Figure 28, Clustered feedback of Concept A. 
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3.2.11.5 Concept B 

3.2.11.6 Positive feedback 

The concept can give a big harvest although one interviewee still saw it as a positive 

addition to the daily grocery shopping. The access and visibility of the plants was perceived 

as good.  

 

3.2.11.7 Negative feedback 

On the negative side, two interviewees said that the harvest was too big and was worried 

that they wouldn’t use all of the harvest. The biggest issue with the concept was the size of 

it, as it is both stand-alone and as high as a countertop. It was also perceived by one 

interviewee to be very high maintenance.  

 

3.2.11.8 Desires 

The interviewees desired to have multiple growth cycles going at the same time and too 

display the plants even more. The people with kids also wanted it to be children and pet 

friendly, both in terms of protecting the plants and protecting children from getting hurt. 

Figure 29, shows clustered feedback of Concept B. 

 

 
Figure 29, Clustered feedback of Concept B. 
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3.2.11.9 Concept C 

3.2.11.10 Positive feedback 

The most positive feedback on the concept was regarding the door. Three of the 

interviewees thought it was good to be able to protect the plants, mostly from dust and to 

some extent children and pets. The withdrawable shelfs and growing-capsules was 

perceived as good features. It was also perceived as being part of the home environment, 

being a conversation starter but also a status symbol. It was also positive that it could give a 

substantial and fresh contribution to the daily or weekly consumption of vegetables. 

3.2.11.11 Negative feedback 

The only negative statement about the concept was that the door was giving a laboratory or 

industrial feeling to the concept. 

3.2.11.12 Desires 

The desires expressed were about the size and visibility of the plants. Two of the 

interviewees pointed out that the door had to be made out of glass or some other see-

through material in order to display the plants. One interviewee even said that the door was 

unnecessary. Two interviewees said that a half sized cabinet would be enough for them. 

Some desired features that came up was height adjustable shelves and white light as 

opposed to purple light. For two of the interviewees it was important that the capsules were 

biodegradable and not made out of plastic. Figure 30, shows clustered feedback of Concept 

C. 

 

 
Figure 30, Clustered feedback of Concept C. 
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3.2.11.13 Service Feedback 

People liked the idea of being able to lease or rent the products, especially when discussing 

the bigger and more expensive alternatives. For the bigger products some people expressed 

that they would want it fully installed at the beginning of the potential leasing period. It was 

also expressed that this would be a great opportunity to try out the product for a few months 

instead of fully committing, and buy the product later.  

 

People also liked the idea of having a subscription service for the pods as it would make the 

whole planting process easier. Some mentioned that it even could inspire them to try new 

vegetables if the subscription had a seasonal theme or came with suggestions for new 

plants.  

 

3.2.12 Iteration 3 - Insights 

The initial threshold of starting to grow is mostly about responsibility. Almost all of the 

interviewees had the opinion that plants demanded to much caring and to be maintained. 

Some level of either perceived as or real automation would be necessary for people to take 

the initial step and feel comfortable with growing. 

 

When talking about harvest amount, people didn’t really had an intuition of how much space 

that would be required for different amounts, and it was a general fear among the users that 

the harvest would be too much for them to handle or too small to do them any good. This left 

them with the opinion that whatever they grow would still be a complementary addition to 

their grocery shopping.  

 

In contrary to what people said during Iteration 1, an integrated solution seemed more 

compelling to the users. The fact that the three concepts had varying sizes, different harvest 

amounts was discussed. The users seemed to realize that in order to get a contributing 

harvest amount, the product has to be fairly large in size. When having to choose between a 

stand-alone solution and an integrated solution of the same size, the integrated solution was 

favored as long as it fits well in a kitchen environment. 

 

All of the users had a strong opinion that it would be rewarding to see something grow, and 

expressed that they would want to show their plants. This was one of the most positive side 

effects that would give people satisfaction beyond producing food, and could potentially add 

to the home environment.  

 

The users are aware of what they eat in terms of ecological- and locally produced food. The 

product needs to be perceived as sustainable in order to be accepted by the users. It also 

leaves an opportunity to stress the fact that the users will know where their food is coming 

from, and satisfy the need of acting sustainable. They also talked about how the social value 

of having a product of this sort in their home, it can start conversations and is a good way to 

get families together. Both through social settings and also as a learning outcome with 

children.  
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3.3 Conclusions User Study  

This section will describe the outcome of the User Study. The outcome was summed up as a 

Function & Desires list and a set of three personas. 

3.3.1 Personas 

The personas were created with all of the insights gained from the user study. The purpose 

of the personas was to create potential users with relevant pain points, issues and needs to 

satisfy, and keep them in mind during the further development of the concepts. See figure 

31, for Personas Carl, Karin and Jesper.  
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Figure 31, Personas Carl, Karin and Jesper. 

3.3.2 Function & Desires list 

A weighted list was made with the attributes from the insights and feedback on the concepts. 

This list was the first step of evaluating and grading the different functions and their 

importance, it was made into four different categories, Main functions, Necessary, Desired + 

(plus) and Desired - (minus). The list was made by clustering information, our insights and 

concept feedback gained throughout the whole User Study. All of the information, insights 

and concept feedback were then translated into functions and desires.  

 

Depending on how much value the interviewees had put into the feedback, and how many 

that had expressed a similar opinion. Each was given a rating which is a weighted value of 

the importance of the function and how many individuals that expressed their opinion. For 

example; Grow vegetables have the rating 5, it is very important. Provide scent have a rating 

of 2, not important but nice to have.  

 

 

Main function 
The main function stands for crucial functions, such as provide water and light to plants. 

These are functions which the product must have to function.  

 

- Grow vegetables 5 

- Provide water to plants 5  

- Provide light 5  

- Provide nutrition 5  
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Necessary 
Necessary attributes which is either a crucial function or need from Electrolux point of view 

or the users of the product. These demands are connected to the user studies by being the 

criteria which most of the interviewees felt was important to lower the initial threshold to use 

or buy the product. 

 

- Hygienic 5 

- Environmental friendly 4-5 (Energy efficient)  

- Usability 5 

- Fit in a home environment (design and size) 4 

- Contribute to daily/weekly intake of vegetables 3-4 

- Trustworthy 

- Easy to maintain 4 

- Visible plants 3 

- Children and pet friendly 3  

- Adjustable 3 

- Accessible plants 4 

- Ergonomic 

 

Desired +  

Criterias which the users “would like to have” on the product.  

 

- Automation 4  

- Guidance in growing process 3-4  

- Show plants 3  

- Modular 3 

- Protect plants from external threats  3-4 

- Show growth process 3 

- Display plants 3 

 

Desired - 
The category which contains what the interviewee think of as “nice to have” features such as 

adjust growing space and manage different amount of harvest. 

 

- Information about vegetables (origin, season etc.…) 1  

- Information on how to use the harvest 1  

- Adjust growing space 1-2 

- Create social value 2 

- Free placement 2 

- Manage different amount of harvest 2-3 

- Provide Scent 2 
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4 Concept development  

This section will describe the iterative process of developing concepts with the goal of 

satisfying the user needs and desires. Foundation for this process was the insights gained 

during the User Study that resulted in the Function & Desires list and Personas. The list 

gave a structured way of systematically evaluating the different ideas and concepts against 

each other.  

 

The process started by selecting the size and placement of the product. It was then divided 

into subsystems with necessary functions and features. These subsystems where then 

evaluated with respect to the Function & Desires list.  

 

The subsystems where then combined into a set of four concepts, and once more evaluated 

towards the Function & Desires list. The process is explained in an double diamond chart, 

see figure 32. 

 

  

 
Figure 32, Double diamond, describing concept development. 

 

4.1 Selection of product size and placement 

To summarize; the product will grow hydroponically and it will use pods to hold the seeds 

and roots. The product is the size of a dishwasher and will have some kind of connectivity 

and service connected to it.   

 

Placement in a kitchen was the most logical for most of the people interacted with during the 

user study, but not all. A few wanted to have this kind of solution on their balcony or in their 
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garage, though the majority would like to place this kind of product in close relation to or in 

the kitchen where it would be used. This does not mean it's impossible to place it elsewhere 

but the concepts have been developed to fit in a kitchen environment. 

 

The product was chosen to be the size of an under cabinet application, which means it will 

be integrated in the kitchen and stand under the countertop, similar to a dishwasher. A clear 

recognition factor to a dishwasher is a good way to bridge the gap into the unknown and to 

lower the threshold. This decision was made by considering the Function & desires list and 

the persona. An under cabinet complies well with being in a product portfolio with a range of 

products, where this would be a small integrated product. A larger version of the cabinet 

could easily be made using the same technical solutions by sharing components and making 

a larger outer shell.  

 

The choice of size and placement is a compromise between the integrated concept C and 

the size of concept B in Trigger 3 - Concept generation. The insights from the interviews 

concluded that a compromise in size for concept C could be a good solution and something 

the consumer would be interested in. 

4.2 Subsystems 

To create a solution for the various problems from the functional & desires list, a set of 

subsystems was made. Here is the different areas touched and the evaluation of them.   

4.2.1 Ideation 

Different parts of the product have different problem areas. The defining characteristics of 

the product have been decided, such as size and placement. The product was broken down 

into subsystems to define necessary features. They were categorized as; door concepts, 

growth are concepts, and take out process. Those categories are features where the design 

of the product can differ and the user will interact with the product. To come up with different 

solutions brainstorming and discussions were held. Both existing solutions such as standard 

doors were made as well as unconventional systems which might not be present in existing 

products of the same size and character. The result of which can be seen as rough sketches 

in Appendix 9.  

4.2.2 Evaluation 

To evaluate the importance of different features and functions, an evaluation matrix was 

made. The subsystems from Appendix 9 were assessed in the evaluation matrix, seen in 

Appendix 10. They were graded with respect to a weighted scale from the Function & 

Desires list. The Function & Desires list was adapted to fit the different subsystems 

evaluated and the weight of the different criterias was decided on how much importance it 

held in the list, for example desired + had a higher score than desired -. Three key aspects 

of the product were assessed; Door, Growth area and Take out process. 

 

Some of the criterias for the door was to display the plants at the same time as it protect the 

plants from dust or other outside threats. It also had to be easy to clean, easy to use and 

understand as well as provide good access to the plants. 
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The criterias for the Growth area was mainly about optimizing the harvest, keeping it 

hygienic and provide good access to the plants. As for the door it was important to display 

the plants in i good way. 

 

The Take out process was criterias was focused on usability, ergonomics and access which 

are closely related to each other. The primary focus was to make the take out process as 

smooth as possible since this is one of the times where users physically interact with the 

product. All of the criterias are explained in the evaluation matrix seen in Appendix 10. 

4.3 Four Concepts 

From the evaluation of the subsystems, the most fitting solutions were taken further, to 

create concepts in the conceptualization.  

4.3.1 Conceptualization 

The evaluation matrix provided a set of rated solutions for the different areas. The four best 

of these were put together into four full concepts. For example concept A was the concept 

which had the door with the highest score, the growth area with the highest score and the 

takeout process with the highest score. Concept B had the second best scoring door and the 

second best scoring growth area and so on until concept D, which had the fourth best score 

of the different areas. The purpose was to evaluate if some of the lower scoring solutions, 

together could form a strong concept. These four concepts was fast sketches with different 

functional aspects, such as how the door was opened and how the plants was displayed. 

The sketches can be seen in Appendix 11.  

 

4.3.2 Evaluation 

The four concepts were also evaluated with the help of the evaluation matrix to see which 

one fits best with the desired functions for the users. They were assessed in the matrix with 

regards to Display plants, Adjustable, Access to plants, Harvest amount, C&P friendly, 

Hygienic, Environmentally friendly, Usability and Trustworthy. See the evaluation matrix for 

the four concepts in Appendix 12.  

 

Because concept A had the highest score and no low scores which stood out, it was a clear 

candidate to be chosen to be developed further. The Final Concept should be the most 

Trustworthy which is important to lower the threshold for the users and the personas. Further 

was it important to have a design of the functions which the user recognizes. The concept 

should be intuitive and easily fit into a home environment. Therefore Concept A was the 

winner which was taken further and developed into the Final Concept.     
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5 Final Concept 

The final concept is the result of previous iterations. It is a result of the best ideas and 

solutions for the different problem which users have stated, combined into one product. It’s 

an integrated product with two growing areas that holds up to 54 plants.  

 

The harvest amount is depending on which plants is grown. Basil would need about 3-4 

weeks from seed to harvest and leaf lettuce, such as romaine, needs the similar amount of 

time. This information was given in a personal interview with Hanna Thuringer at HV. This 

means that if plants are grown in different harvest cycles, fresh vegetables could be provided 

on a weekly basis, depending on the variety of plants growing in the cabinet.   

 

5.1 Features and function 

The different features integrated in the product were carefully chosen through the previous 

described iterative process of conceptualization. All of the features are designed to meet the 

user needs and desires, previously described in the Function & Desires list.  

 

The final concept has the dimensions 595x875x600 mm, which are the standard 

measurements for kitchen under cabinets [21]. Figure 33, shows the product in its intended 

environment. 

 

 
Figure 33, Cabinet in kitchen environment. 
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5.1.1 Visibility of plants 

One of the requests from the user was to see the plants. This was also stated throughout the 

User research as one of the most satisfying and rewarding outcomes of growing plants. The 

see-through glass door lets the user see the plants during the growing process. The door is 

opened as a regular door but can also be hidden in the cabinets left wall, if the user wishes 

to display their plants without the protecting door. Figure 34, shows the product with the door 

hidden away. 

 

 

 

 
Figure 34, Door when hidden in the left wall. 
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5.1.2 Accessibility 

The withdrawable trays provide easy and ergonomic access to the plants. The top tray is 

withdrawn straight out while the bottom tray is elevated to a more comfortable height when 

pulled out. Figure 35, shows the top tray while figure 36, shows the bottom tray in withdrawn 

position.  

 

 
 

Figure 35, Top tray withdrawn. 

 

 
 

Figure 36, Bottom tray in withdrawn, elevated position. 

 

If the user wishes to remove the tray for harvesting, or for some other purpose, the tray can 

easily be removed by simply lifting it from the telescopic rails.  
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The handles in the tray makes this procedure easy and comfortable. Figure 37, shows the 

tray removed from the cabinet. 

 

 
Figure 37, Tray removed from cabinet. 

 

5.1.3 Hygienic 

As mentioned above, the trays can easily be removed from the cabinet. The dimensions of 

the trays are designed to fit in a dishwasher to provide an easy cleaning procedure. The lid 

of the tray can be removed and put in the dishwasher as well.  

 

The interior of the cabinet is designed to have as many smooth and continuous surfaces as 

possible, to prevent dirt from getting stuck in between joining materials or surfaces. Figure 

38 shows the interior of the cabinet. 

 

 
Figure 38, Cabinet interior. 

 

Hydroponics provides growing without soil and eliminates the soil as a messy factor from the 

kitchen.  
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5.1.4 Children and pet friendly 

The door provides protection for the plants from dirt, pets and smaller children. Sharp angles 

and other harmful attributes are minimized. When the cabinet door is stored away, children 

can reach the plants but not pull the trays out, only a lifting motion will separate the tray from 

the cabinet. The nutrition tank has a child-proof lid to prevent children or pets to drink the 

concentrated liquid. 

5.1.5 Usability 

The usability aspect of the product is ensured by using features that are implemented in 

existing kitchen and household products, features that the user recognize. Withdrawable 

kitchen drawers, dishwasher baskets and oven trays has been on the market for a long time. 

The ComfortLift which is a lifting system for the lower tray and is used in Electrolux 

dishwashers. EasyGlide is sold as an aftermarket product to their ovens, which makes them 

both familiar. In Appendix 13, both systems are further explained.  

 

The integrated handles and slots for the rails, shown in figure 39, and 40, makes the 

handling and placement of the tray intuitive.  

 
Figure 39, Handles of the tray. 

 
Figure 40, Handles and rail slots, located at the bottom of the tray.  
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The pods makes the startup process easy as planting of seeds is not necessary. They also 

make the process more time efficient when planting a lot of plants at the same time. The 

pods are placed in the designated holes as shown in figure 41.  

 

 
Figure 41, Pods ready to grow. 

 

Water is provided through a hydroponic system, automatically when connected to the 

household water system. This was a requested feature since many of the users said they 

wanted to have the opportunity to leave their plants when going away for a few days, or that 

they simply forgets to water the plants. If not connected to household water, the water tank 

needs to be refilled manually. Nutrition is automatically dosed into the water and the nutrition 

tank is filled manually. The user is notified of low nutrition level, either through the phone 

application if connected, or at the screen on the product.  

 

Interactions with the product is done through a touchscreen on the front of the cabinet or via 

the mobile application, they will have the same layout of the functions and settings. This is 

where the user gets updates, for example about the water level and nutrition level.  

 

5.2 Sustainability 

Recycled materials will be used wherever that is possible. The pods will be made out of 

biodegradable material and growth medium will be made from coconut fibers, which are 

disposable products.  

 

The concept focuses on giving the user a greater awareness and focus on sustainable living. 

With this concept, the customer can fulfill their need of getting fresh vegetables while doing it 

in a sustainable way. For future generations it's important to get insight in how greens are 

grown and to be aware of their importance.  

 

This way the family has something to talk about and share the experience of home grown 

vegetables.  

 

Another aspect of being environmentally sustainable is to have certificates which confirms 

the products intention and further enhances the sustainable trustworthiness of it.  
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5.3 Technical solution 

The final concept provides all the necessary elements for making plants grow. This part will 

describe how the technical aspect of each section of the product operates. All components 

used in this section can be seen in Appendix 14.  

5.3.1 Hydroponics/Watering system 

The product uses a circulating Deep Water Culture to provide water for the plants. Figure 42, 

shows a diagrammatic representation of the water and circulation system. Circulation of the 

water is needed to prevent bacteria growth [22].  

 

 
 

Figure 42, Diagrammatic representation of water and circulation system. 

 

The water inlet can be connected to the household water system. Otherwise the water tank 

needs to be filled up manually. The tank holds 22 liters and can easily be pulled out as seen 

in figure 43. 

 

 
Figure 43, Water tank package pulled out. 
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If connected to the household water system, the flow of water into the tank is regulated by a 

solenoid valve. A sensor regulates the flow coming in, it shuts the valve if the water level is 

sufficient or opens it if it's too low. The water level is measured with a liquid level sensor. 

Figure 44, shows the water tank with incoming water, solenoid valve and sensors. 

 

 
Figure 44, Water tank. 

 

Water is silently pumped up to the top tray with the rate of 0,5 l every hour. Figure 45, shows 

the inlet where water is pumped into the tray. 

 

 
Figure 45, Water inlet to tray. 
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This will cause an overflow in the top tray, which is handled by a drain at the back of the tray. 

This design ensures a continuous water level of 2,5 cm in the tray, enough to provide both 

water and air for the roots. Figure 46, shows the drain.  

 

 
Figure 46, Overflow drain. 

 

The overflow is then lead to the bottom tray where the cycle is repeated and finally lead to 

the water tank, where the process starts over again.  

 

The circulation system is shut down as soon as one of the trays is pulled out of the cabinet. 

This is done with an open/closed switch, located at the back wall of the cabinet. Figure 47, 

shows the placement of the switch. 

 

 
Figure 47, Placement of open/closed switch.  
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5.3.2 Nutrition 

Nutrition is provided from a separate nutrition tank, with room for 0,9 liters of concentrated 

nutrition. A pH-sensor with a built-in electrical conductivity sensor is located inside the water 

tank to make sure the tank holds the right ratio of water and nutrition. The electrical 

conductivity for the nutrient solutions is mainly depending on the nitrogen level in the 

solution. Nutrition is added to the water tank with a pump as soon as the pH-level drops 

beneath 5,8 and stops when the level reaches 6,2. A liquid level sensor is used to detect 

how much of the solution is still in the tank. Figure 48, shows the nutrition tank connected to 

the water tank.  

 

 
Figure 48, Nutrition tank. 
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5.3.3 Light 

Light is necessary for the plants photosynthesis and a set of three LED strips is located at 

the top of each growth area, as shown in figure 49. 

 

 
Figure 49, Lights when on in the cabinet. 

 

The light is regulated by a timer and can be adjusted differently for the two growth areas, 

adjusting it for the plants specific needs. According to Ankit Anurag Naik from UO, the plants 

will need about 18 hours of artificial lights each day for optimized growth condition. The 

remaining 6 hours will give the plants an opportunity to rest and is necessary for the 

photosynthesis. 

 

The lights can also be adjusted to only emit purple light which is the specific wavelength that 

the plants photosynthesis can absorb the most of. According to Ankit Anurag Naik from UO, 

this type of light is less energy demanding to produce than white light, since white light 

contains the whole spectrum of wavelengths. However it’s more favoured among the users 

to have white light as it would blend in better with the home environment. The adjustment 

feature does provide the product with a energy saving mode during night time, or when 

leaving the home for a longer period of time.  

 

  



 

55 
 

5.3.4 Ventilation system 

A ventilation system is needed to circulate the air and make sure the temperature in the 

cabinet doesn’t get to high. The inlet of fresh air is located beneath the cabinet and air is 

lead to the back. The air is then pushed with a fan out through the exhaust air slits, located 

at the top and bottom of the door. Figure 50, shows the circulation flow, while figure 51, 

shows the exhaust air slits and back of the cabinet.  

 

 
Figure 50, Air circulation flow. 

 

 

 
 

Figure 51, Exhaust air slit in the front and supply fan located at the back. 

 

The airflow is controlled through a temperature sensor, activated when the temperature 

reaches above 20 °C. According to Hanna Thuringer, the optimum temperature for plants to 

grow is between 17 and 20 °C. 
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5.3.5 Door 

The door is made out of glass to display the plants when the door is closed. The upper and 

lower part of the door is made out of a darker, but still see-through, glass to leave room for 

the control screen and hide the rails that enables the sliding function of the door. The door 

can be closed, opened as a regular door or open and hidden into the left side of the cabinet. 

This feature is enabled by letting the hinges be fixed in the cabinet, but instead of being 

screwed to the door they are suspended on two wheels. The wheels can then slide back and 

forth in the upper and lower rail as seen in figure 52. 

 

 
Figure 52, Door sliding with rails and wheel-hinges. 

5.3.6 Screen 

A touchscreen is used to let the user get information about what is going on in the cabinet. It 

is a 7 inch display, placed at the top front of the cabinet, on the glass door. The display gets 

information from the sensors and tells the user how the different levels are and which mode 

the cabinet is in, for example when it’s time to harvest. Figure 53, shows placement of the 

screen. 

 

 
Figure 53, Touch screen with controls. 
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5.3.7 Power supply 

The cabinet has to be plugged into a power outlet. The power supply is designed to be 

connected to the regular household electricity with an ordinary power plug. Figure 54, shows 

the back of the cabinet where the power supply is located. 

 

 
Figure 54, Power supply. 

5.3.8 Tray 

The trays are designed to easily fit in a dishwasher and have the dimensions 490x490x70 

mm. It has the capacity of 27 pods at the same time, depending on which plants that are 

growing. The tray and lid are made out of plastic to be durable in terms of being drop and 

dishwasher proof. Figure 55, shows at front view of the tray with all of the pods. 

 
Figure 55, Front view of tray. 
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The lid and pods is easily lifted to be removed from the tray, when cleaning or replacing 

pods. Figure 56, shows an exploded view of the tray, lid and pods. 

 
Figure 56, Exploded view of tray, lid and pods. 

 

Water is let into the trays through the cut-out in the front right corner as shown in figure 57. 

 

 
Figure 57, Cut-out for water supply. 
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5.3.9 Pods 

The structural part of the pod will be made from biodegradable materials and growing 

medium from coconut fibers to hold the seeds. This makes them biodegradable. The 

substrate works as a substitute to soil and helps the roots with stability and to hold water. 

The pods have a string attached to them in the bottom to help the pods getting in contact 

with the water when first planted. This is achieved through capillary force in the string. Figure 

58, shows a pod. 

 

 

 
Figure 58, Pod with place for growth media and seeds. 
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6 Future Development  

This section will discuss the topics that need to be further developed in order to come up 

with a solution that can be introduced to the market in the near future.  

6.1 Brand 

From an Electrolux perspective, the branding of the product will have to be revised by people 

with a better understanding of how Electrolux wishes to brand themselves. Some analysis of 

Electrolux as a brand was done during the beginning of the project. This analysis was done 

by visiting stores, search the Electrolux homepage and talk to people working at Electrolux 

about the brand values. The future development will mainly have to be done in the 

categories described below. 

6.1.1 Usability of connectivity  

Many of the leading household and appliances companies is currently working on solutions 

that incorporate connectivity and internet of things into their products. Electrolux is no 

exception and therefore testing of a connected kitchen product, as well as a field trip to the 

UX-lab where Electrolux is testing their products was done. The outcome of the test and field 

trip is summed up in Appendix 15.  

 

This topic will however need to be further developed as the connectivity will be closely 

related to the interface of the product, connectivity was not prioritized in order to focus on the 

hardware and service system of the product. 

 

  



 

61 
 

6.1.2 Design 

To create a product that looked like it was designed by Electrolux, some characteristic 

features and materials was sampled from existing products. This was done by visiting stores 

and searching the Electrolux website, and trying to pick out the features that are 

characteristic for Electrolux design language. These features were compiled into the mood 

board seen in figure 59. 

 

 
Figure 59, Mood board of characteristic features. 

 

The design will however need to be revised by industrial designers at Electrolux to give the 

product an even stronger brand connection. 
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6.2 Business model 

A simple business model was outlined to show that the outcome holds up as feasible.  

6.2.1 Service and Ownership structure 

To make the product as accessible and easy to use as possible, the product is integrated in 

a service system. Instead of buying the product, the user will have the ability to lease it to a 

monthly cost.  

 

This way the initial investment will be much lower and more people can afford the product. 

When the lease period is over, the product is returned to Electrolux, who will go over the 

product and make sure it the quality is ensured. Ergo replacing broken parts before leasing 

the product to another customer. When the cabinet is worn out, it will be disposed in a 

sustainable way.  

 

The monthly fee includes a number of pods each month which is ordered when needed 

through the Electrolux website or application. It also includes the cost for the initial 

installation of the cabinet when starting the lease.  

 

Once every sixth month, the user has the possibility to switch between the products in the 

product range, and the monthly fee is then adjusted depending on the product size. The idea 

is that the customer can choose from concept A, B and C whichever fits them the best.  

6.2.2 Product portfolio/range 

The range of products was made to cater for the different users’ needs in output and effort 

put into growing. The expectation is that a user can go from a smaller application to a larger 

one, seamless within the service.  

6.2.2.1 Electrolux Grow - Small 

The small home growing device is an entry level product to let the user test out if they have 

an interest in growing. It uses the same pods as the bigger cabinets in the product range. 

The user can see how it works and get a small harvest to feel satisfied about. This concept 

was developed during Trigger 3 - Concept generation and can be seen in figure 60. 

 

 
Figure 60, Electrolux Grow - Small. 
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6.2.2.2 Electrolux Grow - Medium   

The cabinet which was developed as the Final Concept. Figure 61, shows the Electrolux 

Grow - Medium. 

 

 
Figure 61, Electrolux Grow - Medium. 
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6.2.2.3 Electrolux Grow - Large 

The large cabinet is essentially an extension of the small cabinet, going from a dishwasher in 

size to a full sized fridge. This makes the transition fairly easy to step up in size, the only 

thing changed is the output from the cabinet. This concept was developed during Trigger 3 - 

Concept generation and can be seen in figure 62. 

 

 
Figure 62, Electrolux Grow - Large. 
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6.3 Cost Estimation 

This section will touch the different cost aspects of the hardware and the service costs. It is 

written to comply with Electrolux in their further development of the project.  

6.3.1 Cost of components 

A summary for the cost of components was made in order to get an overview of the overall 

cost of the product. Though this list is made from consumer listing prices and not really true 

for what Electrolux would pay for the components. This is representative for which 

components and what types are necessary to make this product work properly. 

 

There might be components missed which shows to be necessary for the functionality of the 

cabinet, for example a fog maker to get the seeds going, this needs to be tested and is 

therefore not in this estimation.  

 

● Water pump 840 SEK 

● Nutrition pump 497 SEK 

● Solenoid valve 168 SEK 

● LED lights 6x - 599 SEK/piece, total 3194 SEK 

● PH-Sensor - 605 SEK  

● Level Sensor 2x 500 SEK/piece, total 1000 SEK 

● Total of 6304 SEK 

 

The pumps are there rather to show how much space they would occupy in the actual 

cabinet. Further could optimization of each component be made both regarding lifetime 

expectancy and energy consumption. They will also have to be assessed in an 

environmental aspect, so that sustainable methods are used for manufacturing and for the 

materials going into the components. 

 

Further information about the components can be seen in Appendix 14.  

6.3.2 Manufacturing cost 

According to Sofia Andreasson, an employer at Electrolux, the cost for Electrolux to produce 

an under counter wine cabinet is 350-400 Euro. 

 

The total cost of components for the grow cabinet is 6304 SEK which approximately 

translated to 610 Euro on the 4th of June 2018. Some of these components are not in the 

wine cabinet while some of them are of the same character. Ergo the two products are on 

the same level of complexity and it is therefore fair to assume that the manufacturing cost 

should be roughly be the same. Meanwhile the cost for connectivity components will most 

likely increase the total manufacturing cost.  

http://www.vintec-cellar.com/all_about_wine_cellars.php
http://www.vintec-cellar.com/all_about_wine_cellars.php
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6.3.3 Cost for customer 

The price sensitivity for customers comes from a number of factors. In this section most of 

them are not touched. The price per month is calculated based on how much the customer is 

paying for salad and vegetables from the grocery store vs. what it would cost to grow them 

at home.  

 

A rough calculation is that a leaf lettuce plant or a basil plant costs 20 SEK per piece in a 

grocery store [23]. In this example, a household of two persons is used to estimate the cost. 

Suppose 10 plants are consumed every week, this adds up to 200 SEK worth of leaf lettuce 

and basil per week and roughly 800 SEK per month.  

 

This means the consumer is paying 800 SEK for leaf lettuce and herbs every month. Each 

investment is only 20 SEK, the consumer never really sees the full cost. In respect to the 

cost of the cabinet and how much Electrolux could charge for someone to have it in their 

home, it would not be an absurd amount to charge 800 SEK per month for the same service. 

Though to get people to start using the service, a lower cost would probably be preferable.  

 

The cabinet can in comparison grow 54 plants at a time. These can be spread over different 

intervals so that the harvest is continuous. If the interval is managed correctly, the user can 

consume one plant of basil and one plant of leaf lettuce every day of the year. According to 

Hanna Thuringer it takes 25 days for a Basil plant to be harvested and 30 days for leaf 

lettuce.  

 

This means that the consumer in this example would get 20 more plants each month for the 

same amount of money, if using the grow cabinet. 
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7 Discussion 

This project started out with the intention to create a technologically advanced herb 

incubator to keep plants bought in store, alive for a longer period of time. However, the user 

study quickly revealed a wider range of possibilities that had to be considered. Therefore, a 

whole lot of effort was put in the user study and it ended up being the core of the project. 

The study started out wide and narrowed down over time. This effort was more time 

consuming than expected, and the final concept therefore did not have as high resolution as 

intended in the beginning of the project.  

 

Three loops were made to find out what the users requested. During these loops, different 

conceptual solutions were presented for the users, and it became clear that a single product 

for the user group wasn't going to be enough. To comply with different needs, a product 

portfolio was created. This decision was a key moment as it provided a wider range of 

opportunities to satisfy the user needs. One of these opportunities was to outline a service 

system around the product portfolio, which in the end gave a lot more credibility to the 

project in terms of feasibility.  

 

The purpose was to lower the threshold to make people interested into growing their own 

greens and to do so with sustainability in mind. The insights gathered the users show that 

this purpose seem to be fulfilled in the features of the product. As of today there are no 

products of this size on the market, which is still economically viable. The alternatives that a 

typical users could consider to invest in, would be in a price range where it only provides for 

about four plants in each grow cycle. 

 

An interesting finding was that social value was important for the user. They could oversee a 

lot of shortcomings in the product if it added social value. For instance, many people said it 

could be a conversation starter, or that it would be nice to offer homegrown vegetables when 

having friends over for dinner. This insight was taken into consideration when developing the 

door, which is able to hide in the sidewall of the cabinet.   

 

The most important conclusion is that the initial step of purchasing or leasing the product, is 

still closely related to how difficult the ownership and the readjustment to the new product is 

perceived. The business strategy of how this product could be launched, will therefore have 

to be thoroughly developed, both as a service and also in terms of how it's marketed, in 

order to be well received by the users in a near future. 
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Appendix 1 – Essentials for growing 

One of the most important chemical processes on earth that enables life and growth is the 
photosynthesis. It’s a complicated process not yet fully understood. In a simplified way the 
photosynthesis can be described as follow; plants use the energy from the sun, water and 
carbon dioxide and turn it into oxygen and sugars. The sugars then give the plants energy to 

grow [1].  

 

carbon dioxide + water + light energy → glucose + oxygen 
 

With the photosynthesis plants are able to store energy, glukose, for times when the sun is 
absent and energy depots are necessary, such as winter or nighttime. 
 
The chloroplast is a small cellular structure within plant cells where the photosynthesis takes 
places. The chloroplast contains disk-like structures called thylakoids. Inside these 
thylakoids you find the molecule chlorophyll A.  
 
Chlorophyll A is the molecule that makes the photosynthesis possible with its ability to split 
water molecules with help from the energy gained from sunlight. Chlorophyll A can absorb 
almost all wavelengths except the wavelengths for green light, 490 - 570 nm. This is what 
essentially give plants their green color [2]. 
 
Most plants absorb water through their roots, which makes it important to keep the soil 
surrounding the plant moist. The roots does also pick up nutritions, organic matter and 
microorganisms through the soil. The most important nutritions are nitrogen (N), phosphorus 
(P) and potassium (K). Phosphorus helps the plant getting strong roots. Potassium helps the 
plant from getting diseases [3]. 
 
Furthermore the soil works as a support for the roots of the plant and help keeping it upright. 
The soil cannot be to compact, as it needs to be able to let air through, and need to have the 
right amount of moisture, pH value and levels of earlier mentioned nutritions [4].  
 
All plants need space in order to grow in a efficient way. If there is a lack of space the plant 
might not get the proper amount of sunlight which is most commonly absorbed through the 
leaves of the plant. A plant that grows to dense could also affect the airflow for the plant 
which means the plant can not access the carbon dioxide needed for the photosynthesis to 
take place. 
 

Light 
As mentioned above, all plants need light in order to grow. Plants are affected by the light 
that falls into the blue light spectrum, with a wavelength of 450-495 nm. Daylight and 
growing lamps do both produce this type of light.  
 
Different plants needs different amount of light. They could however be put into three 
categories being; low/shade, medium/part sun and high/full sunlight [5]. 
 
Plants that doesn’t get enough sunlight could show these signs: 
 

 Stems will be leggy or stretched out 
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 Leaves turn yellow - could be from too much or too little water, to much or too little 
fertilizer, pestes  

 Leaves are too small  
 Leave or stems are spindly  
 Brown edges or tips on leaves  
 Lower leaves dry up  
 Variegated leaves lose their variegation 

 
Plants also requires dark periods in order to grow. The ratio between light and dark periods 
varies from plant to plant. 
 
By monitoring the ratio of infrared to near-infrared bands the plants chlorophyll levels could 
be estimated on a multispectral image. This is used to map biomass in the plant. 
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Appendix 2 – Plantagen and Willab Garden 

product research. 

The following pages will present pictures taken at Plantagen and Willab Garden when 

researching existing products for growing at home. 

 

There are a whole lot of different lamps that provide plants with light that helps them grow. 

Figure 1 shows some of the existing products. 

 

 
Figure 1. Different types of grow lamps. 

 

 

The first stages of the plants life is the most crucial. Figure 2 shows some equipment that 

makes those first stages less crucial, one of them being growing medium substitutes that 

can be used when growing hydopoinically.  

 

 
Figure 2. Equipment to help the plants evolve during the first stages 
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There are a wide range of different solutions for watering of plants. Figure 3 shows a solution 

for gathering rain water, a timer used to control when to water plants as well as a capillary 

force solution. 

 

 
Figure 3. Rain water collector, timer and capillary force watering. 

 

 

The only hydroponic solution that can bring up fully grown plants was the product Harvey. 

It’s basically a plastic bucket that contains nutritious water and have e lamp that provides 

light for the plants. Figure 4 shows the hydroponic solution Harvey. 

 

 
Figure 4. Hydroponic growing device Harvey. 
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Figure 5 shows two different types of concentrated nutrition that are used to give plants the 

best conditions to grow. 

 
Figure 5. Nutrient solution used for growing. 

 

 

 

Different types of lights can be used to provide the plants with the necessary light. Figure 6 

shows two types of lights that are sold in stores.  

 
Figure 6. Fluorescent light and light bulb used for growing. 
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Figure 7 shows two different methods of monitoring the condition of the soil, by pH and 

moisture. 

 
Figure 7. pH and moisture meter used in soil. 

 

Hydroponic solutions were not that common in stores. Figure 8 does however show a small 

device used to grow microgreens hydroponically. 

 
Figure 8. Device used to grow microgreens hydroponically. 
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Appendix 3 – Questions Trigger 1 

Discussion Questions regarding the Customer Journey about planting at home.  

 

Uppstartsfas: 

- Hinder? Förväntningar? Insamling av info? 

 

Planen sätts i rullning: 

- Skaffa material? 

 

Plantering: 

- Vart i hemmet? Vart sker plantering? 

 

Börjar växa: 

- Underhåll? Omplantering? 

 

Fullvuxen planta: 

- Skörd? Kastas plantan? Startas cykeln om? 

 

Efter skörd: 

- Ätas? Tillagas? 

 

  



8 
 

Appendix 4 – Questions Iteration 2 

Interview questions about Trigger round at T-Centralen.  

 

Vi vill få folk att odla ätbara saker hemma, vill du kolla på några koncept och ge lite 

feedback.  

 

Generellt 

Kan du tänka dig att odla din egen mat? Inomhus? Med lite hjälp på vägen.  

Äter du färska kryddor?Sallad?Tomater?Morötter? 

Vilka?  

Hur mycket känner du till om Hydroponik? 

Hur mycket känner du till om Microgreens? 

 

Pitch varje grej en i taget.  

 

Vad tycker du om den här? 

Skulle du kunna se den här hemma hos dig?  

Vad tycker du om placeringen?  

 

 

Connected Concept 

Vilka tankar väcker den här? 

Ser du en sån hemma hos dig? 

Vad känner du för en ampull som planteras? 

Vad känner du för ett kylskåp uppkopplat med ett Kryddsystem? 

Brukar du läsa recept när du lagar mat? 

- Ja, Var kommer de ifrån? 

- Nej, Hur gör du? 

Hur läser du recept? 

Vad skulle du ändra om du fick göra på ditt sätt? 

 

Lamp Concept 

Här, smaka på microgreens.  

Vad tänker du när du ser den här? 

Ser du en sån hemma hos dig? 

Vad skulle du ändra om du fick göra på ditt sätt? 

 

Industry Concept 

Vad tänker du när du ser det här? 

Ser du en sån hemma hos dig? 

Vad skulle du ändra om du fick göra på ditt sätt? 

 

Basil Incubator Concept 

Vad tänker du när du ser den här? 

Ser du en sån hemma hos dig? 

Vad skulle du ändra om du fick göra på ditt sätt? 
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Transparent Concept 

Vad tänker du när du ser den här? 

Har du sett en myrfarm nån gång? 

Vad skulle du ändra om du fick göra på ditt sätt? 

 

 

Var i växtprocessen ser du dig hoppa på? 
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Appendix 5 – Iteration 2 sketches 

The following pages contains the original sketches from Trigger 2 – Concept generation.
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Appendix 6 – Interview template for contextual 

interviews. 

Questions used in the contextual interviews during Trigger 3 – Contextual interviews.  

 

Generellt 

- Vad heter du? Vad jobbar du med? Hur gammal är du? 

 

- Hur ofta lagar du mat? - Vad är viktigt när du lagar mat? 

 

- Vad brukar du laga? Varför? Vad mer lagar du? (Bakar etc.) 

 

- Hur många olika rätter brukar du variera under en månad? 

 

- Hur införskaffar du dina råvaror? Varför? Varför inte ex mathem? 

 

- Hur finner du inspiration till din matlagning? 

 

- Hur skaffar du kunskap om råvaror? 

 

- Hur väljer du mat? “kravmärkt” närodlat? Varför? 

 

- Hur tänker du kring hållbarhet. (sopsortering etc.) 

 

 

Grönsaker (syfte: förhållande/inställning till färska grönsaker) 

- Vilka grönsaker använder du mest? 

 

- Vilka vill du använda mest? 

 

- Hur ser handhavandet ut för dig med dina grönsaker? Varför, hur ser 

“grönsakshyllan” ut? (införskaffning, förvaring, förbrukas hela? Komposteras?) 

Konkret exempel med senaste inköpet, tex min senaste Gurka…. 

 

- Varför odlar du inte dina egna grönsaker? 

 

- Vad skulle kunna få dig att börja odla dina egna grönsaker? 

 

- Hur hade du gjort om du odlade hemma idag? 

 

- Skulle du kunna se något positivt i att odla utöver att du får mat? - Mervärde 

 

 

Prylen 

- Hur hade du velat ha hjälp med din odling i hemmet? (Pratar om hemma odling inne 

Visar ej koncepten)  

- Storlek på skörd 
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- Storlek på prylen 

- Bevattning -  

- Skötselmängd 

- Placering - Integrerat?  

- Året runt? 

.  

 

- Hur skulle något/några av dessa koncept se ut som en tjänst?  

 

- Vad är en tjänst för dig? Ex. Über. AirBnb, Mathem, Spotify.  

- Hyra/leasa? 

- Någon utför en tjänst åt dig? Ex städning 

 

- Använder du dig av några tjänster idag? 

 

- Vad är man beredd att betala för A, B & C respektive. Jämför med typ en micro, 

kylskåp ugn osv.  

 

 

Scenarion 

- Du har köpt/leasat den här B och det funkar så bra så nu vill jag gå till C. Har känner 

du för det om det är upplagt som en service, att något löser allting åt dig.  
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Appendix 7 – Mood- and inspiration board. 

This appendix contains the mood board and inspiration board created during Trigger 3 – 

Concept generation.  
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Appendix 8 – Trigger 3 sketches 

This appendix contains the original sketches from Trigger 3 – Concept generation, compiled 

into four sketch pages.
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Appendix 9 – Subsystem sketches. 

Subsystem sketches for; door, growth area, and take out process. These sketches are the 

hardware from the discussions during the ideation phase. They should be seen as notes 

notes from the discussion and brainstorming.   
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Appendix 10 – Evaluation matrix. 

Evaluation matrix for door concepts, growth area concepts, and take out process concepts. 

Door  

- Visible plants; Shows plants for the user to see when the concept is in rest mode 

- Hygienic; Protect from outside factors such as dust.  

- Access to plants; Easy to harvest, easy to reach all of the plants, accessible by all 

kind of body shapes and heights.  

- C & P friendly - (Children and Pet friendly); Protects plants from the C&P as well as 

keeping C&P safe; no sharp edges or other harmful features.  

- Easy to clean; Accessible design for cleaning  

- Energy efficient; Does not require access amount of energy  

- Provide scent; Give the user the scent from the plants inside the cabinet.  

- Usability; Easy to understand and use the feature.  

 

 

Weight 3 4 3 3 4 5 2 4  

Criteria 

Visible 

plants  Hygienic  

Access 

to 

plants  

C & P 

Friendly  

Easy 

to 

clean  

Energy 

efficient  

Provide 

scent  

 Usability  Sum 

Solution          

A 4 3 5 4 3 4 3 5  

 12 12 15 12 12 20 6 20 109 

B 5 2 3 3 2 4 3 3  

 15 8 9 9 8 20 6 12 87 

C 3 5 3 5 4 3 1 5  

 9 20 9 15 16 15 2 20 106 

C2 3 5 3 2 1 3 1 4  

 9 20 9 6 4 15 2 16 81 

D 2 5 3 4 2 3 1 3  

 6 20 9 12 8 15 2 12 84 

E 4 5 1 4 5 3 1 3  

 12 20 3 12 20 15 2 12 96 

F 1 5 4 4 1 3 1 4  

 3 20 12 12 4 15 2 16 84 
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Growth Area 

- Visible plants; To show plants when the cabinet is in its resting mode and the user 

want to look at the plants inside.  

- Keep clean; Remains clean over time, does not get dirty fast. 

- Access to plants; Easily accessible plants, easy to harvest all plants. 

- Harvest amount; How large amount of harvest in correlation to the space growth 

area takes up. 

- Easy to clean; Easy to clean when dirty, short amount of time to clean, not 

complicated to reach all areas. 

- Adjustable; Flexible to different users needs. 

- Usability; Accessible by all, easy to understand and easy to use 

 

 

Weight 4 4 4 3 5 4 4  

Criteria 

Visible 

plants 

Keep 

clean 

Access 

to plants 

Harvest 

amount 

Easy to 

clean Adjustable  Usability  Sum 

Solution         

A 3 4 3 3 5 1 5  

 12 16 12 9 25 4 20 98 

B 4 3 4 4 3 4 4  

 16 12 16 12 15 16 16 103 

C 4 3 5 4 3 5 5  

 16 12 20 12 15 20 20 115 

D 5 4 4 3 4 1 5  

 20 16 16 9 20 4 20 105 

E 3 3 5 2 2 2 5  

 12 12 20 6 10 8 20 88 

 

Take out process 

- Display plant; How much the plants is visible when still in the cabinet 

- Few steps/easy; Simple removal of plants from cabinet 

- Access to plants; Access when plants are out from the cabinet, access from the 

tray or platform on which the plants is standing.  

- Ergonomic; Ergonomic take out process, no heavy lifts or hurtful angles/positions of 

the users body.  

- C&P friendly; Safe for C&P to take part and not getting hurt nor stuck in something 

sitting on the cabinet/take out gear.  

- Usability; Accessible to all types of body types and strengths, easily understood 

method of removing plants from cabinet.  
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Weight 3 4 4 5 3 4  

Criteria 

Display 

plants 

Few 

steps/easy 

Access to 

plants Ergonomic 

C&P 

friendly Usability  Sum 

Solution        

A 4 4 5 4 5 5  

 12 16 20 20 15 20 103 

B 2 3 1 2 5 5  

 6 12 4 10 15 20 67 

C 3 5 3 3 5 4  

 9 20 12 15 15 16 87 

D 3 4 5 5 2 5  

 9 16 20 25 6 20 96 

E 5 3 5 4 5 5  

 15 12 20 20 15 20 102 

F 5 5 4 4 4 5  

 15 20 16 20 12 20 103 
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Appendix 11 – Sketches of 4 Concepts. 

This section shows the original sketches from the 4 Concepts. The sketches should be seen 

as notes from the discussion and brainstorming. 
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Appendix 12 – Evaluation matrix 4 Concepts 

This section shows the evaluation of the 4 Concepts. 

 

- Display Plants; How much the plants is visible when still in the cabinet 

- Adjustable; Flexibility toward the users needs of different types of plants and plant 

sizes. 

- Access to plants; Accessibility both when the plants are in the cabinet but extruded 

from the cabinet and when the plants taken out of the cabinet.  

- Harvest amount; How large the harvest is in correlation to the space the growth 

area takes up. 

- C&P friendly; The general C&P friendliness.  

- Hygienic; The general hygienic feeling of the cabinet, door, take out process and 

growth area.  

- Environmentally friendly; The energy usage and the impact from the materials 

used.  

- Usability; How easily understood the different functions of the cabinet are.  

- Trustworthy; The general feeling of trust for that the cabinet won't break down, start 

to smell bad and actually take care of and that the plants will thrive.  

 

 

Weight 3 3.5 4 3.5 3 5 5 4.5  

Criteria 

Display 

plants Adjustable 

Access 

to 

plants 

Harvest 

amount 

C&P 

friendly Hygienic Usability Trustworthy Sum 

Solution          

A 4 5 4 5 4 3 4 5  

 12 17.5 16 17.5 12 15 20 22.5 132.5 

B 5 5 5 4 3 3 4 4  

 15 17.5 20 14 9 15 20 18 128.5 

C 2 2 3 4 5 5 5 5  

 6 7 12 14 15 25 25 22.5 126.5 

D 5 2 4 2 3 4 4 3  

 15 7 16 7 9 20 20 13.5 107.5 
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Appendix 13 – ComfortLift & EasyGlide. 

This appendix explains the ComfortLift and EasyGlide systems. 

 

Two of Electrolux existing solutions are used to gain easy access to the plants. To pull out 

the top tray, the EasyGlide system is used. It’s currently used as an add-on i ovens and can 

be seen in figure 1. 

 

 
Figure 1. Telescopic EasyGlide rails. 

 

The ComfortLift system is used to get the bottom tray into a comfortable working height. The 

system is currently used in Electrolux dishwashers with the same purpose of getting the 

bottom basket into comfortable height. The ComfortLift system can be seen in figure 2. 

 

 
Figure 2. ComfortLift system in a dishwasher 
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Appendix 14 – Components. 

This appendix will go through the mechanical components and sensors. The electrical 

components such as surface boards and connectivity components have not been examined.  

Water Pump 

A pump is used to push water from the tank in the bottom of the device to the top. This pump 

is specified to be able to be used in a large cabinet as well. Which means it should be able 

to lift the water-nutrition solution at least 2 meters vertically. The pump will need to be able to 

pump 1 litre of water every two hours, and be quiet as well as not taking too much time 

pumping the 1 litre. Therefore a magnet driven pump is chosen with the capacity of 23l/min. 

https://se.rs-online.com/web/p/centrifugal-pumps/7026872/  

 

Nutrition pump 

The nutrition pump needs to be able dose the nutrition into the water tank, it is therefore of 

interest to choose an pump which can deliver a certain amount of the media. The pump can 

deliver 122ml/min. Which is timed to to make the right amount enter the water tank.  

https://se.rs-online.com/web/p/centrifugal-pumps/1253574/  

Solenoid Valve 

A valve is used to control the inflow of water coming from the water pipes in the water tank. It 

should be able to withstand the pressure from normal residential piping. In this product a 

valve from Ventim is used, the VM8615. It has the right attributes and size, read more in 

appendix XXX.  

https://se.rs-online.com/web/p/solenoid-valves/0342023/ 

 

Lights 

The lighting for the cabinet is going to be specialized LED  lights which delivers the 

wavelength which the plants uses for its photosynthesis. The optimum wavelength differs 

from plants to plants depending on the pigments in the plants though there are commonly 

acknowledged that between 350-550 and 650 to 750 nm ergo blue and red light. Thus 

making blue and red lights a great growing light. 

(https://support.heliospectra.com/portal/kb/articles/which-regions-of-the-electromagnetic-

spectrum-do-plants-use-to-drive-photosynthesis ) Customers actually want to have white 

light  in their greowing cabinets, and there are LED lights optimized for growing where the 

white light contains the right wavebands. Therefore a LED light bar from Wexthuset have 

been chosen to provide the right wavebands to the plants in the cabinet, see appendix xxx 

for further information.  

https://www.wexthuset.com/odling/vaxtbelysning/led-vaxtlampa/vaxtbelysning-led-ramp-

15watt-grundmodul 

https://se.rs-online.com/web/p/centrifugal-pumps/7026872/
https://se.rs-online.com/web/p/centrifugal-pumps/1253574/
https://se.rs-online.com/web/p/solenoid-valves/0342023/
https://support.heliospectra.com/portal/kb/articles/which-regions-of-the-electromagnetic-spectrum-do-plants-use-to-drive-photosynthesis
https://support.heliospectra.com/portal/kb/articles/which-regions-of-the-electromagnetic-spectrum-do-plants-use-to-drive-photosynthesis
https://www.wexthuset.com/odling/vaxtbelysning/led-vaxtlampa/vaxtbelysning-led-ramp-15watt-grundmodul
https://www.wexthuset.com/odling/vaxtbelysning/led-vaxtlampa/vaxtbelysning-led-ramp-15watt-grundmodul
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pH & EC - Sensor 

A pH - EC Sensor is put in the water tank to measure the pH value and the electrical 

conductivity in the water. https://se.rs-online.com/web/p/ph-water-analysis-

electrodes/5175064/  

Screen 

A 7 inch touchscreen is used, it has a 800x480 resolution.  

https://se.rs-online.com/web/p/lcd-colour-displays/1369935/  

Water and Nutrition level sensor 

There are different ways of measuring the level of fluid in a tank. The cheapest way to 

control a Solenoid valve is to have a level switch which shuts the inflow at a certain level. For 

this application a measuring tape have been chosen so that the user can see exactly how 

much fluid is in both the water tank and nutrition tank. 

https://milonetech.com/products/standard-etape-assembly 

Electrolux Components 

Some of the components in the cabinet comes from existing products at Electrolux.  

EasyGlide 

The EasyGlide system is used in Electrolux ovens to easily extract trays, this system is used 

to extract the upper growing tray from the cabinet. 

https://shop.electrolux.se/Matlagning/Spisar-Ugnar-och-

H%C3%A4llar/Tillbeh%C3%B6r/EasyGlide-teleskopsskenor/p/9029794022 

 

ComfortLift 

The ComfortLift system is used in dishwashers to provide an ergonomic position. The same 

system is used for the lower tray in the cabinet. 

https://www.electrolux.se/taste/discover/dishwashers/ 

  

https://se.rs-online.com/web/p/ph-water-analysis-electrodes/5175064/
https://se.rs-online.com/web/p/ph-water-analysis-electrodes/5175064/
https://se.rs-online.com/web/p/lcd-colour-displays/1369935/
https://milonetech.com/products/standard-etape-assembly
https://shop.electrolux.se/Matlagning/Spisar-Ugnar-och-H%C3%A4llar/Tillbeh%C3%B6r/EasyGlide-teleskopsskenor/p/9029794022
https://shop.electrolux.se/Matlagning/Spisar-Ugnar-och-H%C3%A4llar/Tillbeh%C3%B6r/EasyGlide-teleskopsskenor/p/9029794022
https://www.electrolux.se/taste/discover/dishwashers/
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Appendix 15 – Usability & Connectivity. 

As the project had a Human Centered Design approach, some additional research was done 

in the usability field. Electrolux sees emerging trends in connected products and internet of 

things which made the usability research focused on connected products [1]. 

 

UX-lab 

A field trip was done to the Acreo Usability Lab, located in Kista, where Electrolux test their 

products as well as benchmarking competitive products on the market for usability. At this 

moment, Electrolux was benchmarking a countertop oven with connectivity. The oven was 

connected to a phone application and provided the opportunity to cook the food put in the 

oven with pre-programed settings, activated when the food was recognized by a built in 

camera. 

 

The insights gained from the field trip was that the test persons had some trouble navigate 

themselves deeper into the menu interface or even find the deeper levels. Some features 

and functions was also difficult to find. The oven had both a temperature sensor and a built 

in scale that people had trouble finding the physical locations of. In this case the design 

needed improvement to show where these features was located or more clear instructions in 

the mobile application.  

Anova 

To get a deeper understanding for connected products, Electrolux acquire products with 

technology they find interesting. This made it possible to try out the Anova precision cooker 

[https://anovaculinary.com], a sous vide with integrated connectivity, the purpose was to get 

a better understanding for connected kitchen products. Figure XX shows the Anova. 

 

 
Figure XX. Anova sous vide 
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Insights gained about the Anova; the first configuration was perceived as problematic. Anova 

needs to be connected when standing next to the router in the home. The router was far 

away from the kitchen which meant that the connection had to be made manually. Some 

problems also occured when trying to connect with bluetooth instead of wifi. However, the 

phone application provided a community with a wide range of recipes, which was 

appreciated as inspiration for cooking. The interface of the product was easy to understand 

as it only showed set temperature and current temperature.  
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