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Abstract: This paper examines the kitchen as one relevant part of the home that is highly affected
by frequent replacements, renovations, and a short service life. The aim is to discern circular value
opportunities for the built environment by examining stakeholder activities and the value proposition
associated with Swedish kitchens. The paper answers the research question ‘Which aspects in
stakeholders’ value proposition of kitchens might contribute to future circular housing design?’.
The empirical material was collected through a workshop, interviews, and a focus group session.
The data were analysed using qualitative content analysis while applying value mapping as an
analytical framework. Four opportunities for circularity were identified: (1) aligning spatial
and product design for a circular economy, (2) considering end-user perspectives and demands,
(3) formulating regulations informed by research, and (4) developing circular products and services
through collaboration. While some of these opportunities have already been emphasised in previous
literature, the most distinct contribution of this paper is that it reveals the importance of spatial
parameters when transitioning towards a circular housing design. The methods and results of this
paper may be adapted to various building components to create a system-level circular economy in
the built environment.
Keywords: circular economy; value chain; value proposition; kitchen design; spatial design;
built environment

1. Introduction
There is a need for more sustainability in the building industry, which is further demanded by
governmental initiatives (e.g., The European Green Deal [1], the Circular Economy Action Plan [2],
or the Swedish Climate Act [3]). In contrast to these initiatives, the current linear business model
of ‘take-make-dispose’ contributes to premature disposal of still-functioning products and building
components. An alternative to this linear process is the concept of the circular economy (CE) [4], which
has the potential to tackle the current linear model’s flaws [5]. The CE has been promoted as a key
strategy for achieving a sustainable future [6]. In this paper, the authors adopt the following definition
of CE:
. . . an economic system that replaces the ‘end-of-life’ concept with reducing, alternatively
reusing, recycling and recovering materials in production/distribution and consumption
processes [ . . . ] with the aim to accomplish sustainable development, thus simultaneously
creating environmental quality, economic prosperity and social equity, to the benefit of
current and future generations [7] (pp. 224–225).
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The CE is studied for its potential in attaining sustainability [8]. It is shown that shifting to CE in the
building industry has economic benefits [9], reduces the industry’s environmental impact [10–12],
and can contribute to social sustainability [13]. However, studies have also revealed that there
are obstacles in achieving the necessary transition. Ownership questions, a lack of integration of
sustainability strategies, and ‘uncertain aftermaths’ of CE implementations are primary barriers in the
building sector [14]. Eberhardt [15] found that the complex and long supply chains, profit-oriented
short-term goals, lack of universal methods, and unknown future circumstances also contribute to
the challenges. It is further argued that engaging stakeholders in developing the value proposition
is crucial to overcoming the emerging barriers and achieving a successful transition to a CE in
the built environment [15]. These identified aspects imply that breaking down the complexity
(e.g., by investigating single building components) and examining connected value chains to align
stakeholder goals with the sustainability and circularity agenda are important.
In order to study possibilities for more sustainable housing designs, this paper focuses on the
kitchen, since it is a building component with a high impact in terms of material flows and related
climate impact over time [16]. Research investigating sustainability questions showed that the kitchen
is a resource-intensive part of the home regarding both everyday activities [17] and alterations [18–20].
Premature replacement of kitchen furniture and appliances accounts for an estimated 57% of the overall
climate impact (measured in CO2 equivalent) of interior renovation or maintenance of owner-occupied
apartments in multi-residential buildings in Sweden [16]. Additionally, in Europe, approximately
10 million tonnes of furniture (including kitchens) are discarded yearly, of which 80%–90% is incinerated
or put in landfills [21]. Increased CE in the kitchen could thus contribute to sustainability from an
ecological, economic, and social point of view.
To propose improvements to achieve sustainability and circularity in the built environment,
this paper puts the kitchen and its value chain in focus, where rarely any discussion has taken
place in previous research. This article answers the question: Which aspects of stakeholders’ value
proposition of kitchens might contribute to a future circular housing design? Therefore, first the value
chain is mapped—using the Swedish kitchen as a case study—with the purpose of understanding
the underlying relations, roles, and processes among the stakeholders. Second, this study reveals
stakeholders’ preferences regarding ideal contemporary kitchen designs, which are analysed to identify
potentials for a future circular concept for kitchens and housing design.
The rest of the paper is structured as follows. The relevant theoretical concepts are presented in
Section 2. The methods used for collecting and analysing data are introduced in Section 3. Section 4
displays the results of the analysis of the empirical material. Section 5 first discusses the results from
a CE perspective, then addresses the limitations and proposes further research recommendations.
Section 6 summarises the conclusions.
2. Background and Theory
Business models are used to demonstrate and evaluate how organisations carry out their business
and core activities. Richardson’s [22] business model framework builds on the recognition that value
is a key component of business models and strategies. Three major elements of this framework are
the value proposition, the value creation and delivery system, and the value capture. These three
elements constitute the value creation logic. This logic is the base of the business model generation
approach developed by Osterwalder [23], which consists of strategic ideas and tools for creating and
implementing new business models in organisations.
Nußholz [24] summarises the three value elements through three questions (formulated based
on Richardson [22] and Osterwalder [23]): (1) Value proposition—‘What value is provided and to
whom?’; (2) value creation and delivery—‘How is value provided?’; and (3) value capture—‘How
does the company make profit and capture other forms of value?’. This implies that the core of the
value creation logic is the value proposition, which needs to be thoroughly defined before strategies for
value creation and delivery and value capture can be developed. Den Ouden [25] further stresses that
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value propositions are complex systems of the product, the encircling services, their representations,
and economic aspects, while the consumers’ perception of this system is also an important view to
consider. Peronard and Ballantyne [26] underline that, in CE transition, the consumer perspective is a
strategic factor in developing value propositions.
Conventional business models are often governed by maximizing economic value while neglecting
environmental and social value [27,28]. The importance of integrating all three pillars of sustainability in
value propositions is increasingly recognized [27,29,30]. It has been further indicated that organizations
must reconsider their value creation logic [24] and incorporate circular strategies that consider the
environment and society [27,29,31,32].
The value mapping tool (VMT) [29] aims to support comprehensive development of value
propositions that consider economic, environmental, and social benefits. In a multi-stakeholder,
network-centric approach, the tool enables stakeholders to evaluate their value proposition and create
an action plan for transitioning towards a more sustainable business model [29]. The tool organises
the elements of the value proposition into three categories (value captured, value missed, destroyed,
or wasted, and value opportunities) and allocates them into relevant stakeholder segments (customers,
network actors, society, and environment). The VMT measures both negative and positive value
propositions and assesses possibilities for improvements. Further testing of this tool also revealed that
it has potential as an evaluation and screening tool for qualitative material [33].
Research in connection to CE in the built environment investigates various approaches to creating
sustainable value propositions while slowing, narrowing, and closing resource flows [34]. For instance,
studies exploring the potential of material and resource recovery showed environmental, economic,
and social advantages [12,35]. Lifecycle-analysis-based tools are made to inform life extension
possibilities [36], and design strategies—such as Design for X [37] or the circular building component
generator [38]—support design processes for creating circular products and services. Nonetheless,
there are barriers in applying these tools and theories in practice.
Specific CE barrier literature exists in various fields [39]. Kirchherr et al. [39] reviewed the literature
and extended it with a comprehensive study involving experts on CE. They identified four main
cluster categories of barriers (adopted from de Jesusa and Mendonça [40]): (1) Cultural, (2) regulatory,
(3) market, and (4) technological. Their findings further reveal that cultural barriers (such as ‘hesitant
company culture’, ‘lack of consumer awareness and interest’, and ‘operating in a linear system’) and
market barriers (such as ‘low virgin material prices’ and ‘high upfront investment costs’) seem to
be the most pressing issues. Hart et al. [41] further explore the barrier framework within the built
environment while applying the same cluster categories with minor modifications. Their results affirm
that, for the built environment, the cultural and market barriers are also the most pressing obstacles.
3. Materials and Methods
This study used a qualitative approach, where data were collected through a workshop,
semi-structured interviews, and a focus group session. The workshop aimed to map the stakeholders
along the value chain of the kitchen. This first mapping directed the selection of stakeholders for
the in-depth interviews. Finally, a focus group with representatives from housing developers and
contractors helped verify the information gathered from the interviews. The data were collected
between 2018 and 2020 and were handled according to General Data Protection Regulation (GDPR)
requirements [42].
3.1. The Empirical Material
This study is part of a research project (The Circular Kitchen; CIK) that aims to find pathways
for more sustainable kitchens. This project involves theoretical knowledge building and developing,
prototyping and testing new kitchen designs based on CE principles. This paper focuses on design
processes of kitchens in condominiums (resident-owned and occupied apartments), which make up
42% of the multi-residential housing stock and 21.5% of all housing units in Sweden, a number which
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is also growing [43]. The present study involves several main actors involved in the research project:
A large national housing developer (which has commissioned about 32% of existing condominiums
in Sweden), a significant national kitchen producer (which manufactures about 18,000 kitchens per
year for the Swedish market), and major contracting enterprises that also develop condominiums and,
as such, are main clients of the mentioned kitchen producer.
3.1.1. Stakeholder Mapping Workshop with the Kitchen Producer
As part of the CIK project, regular workshops have been organised with the partners. During
one of these events, the research team (consisting of two senior researchers and three Ph.D. students)
led a session with key actors from the kitchen producer. The main stakeholders in the kitchen value
chain were mapped with the help of a power-interest grid for stakeholder prioritisation (adapted from
Mendelow [44]). The participants of the workshop were selected based on their expertise, as shown
in Table 1. The outcome of this workshop provided an overview of the complex value chain of the
kitchen producer and created an understanding of key stakeholders. In total, six stakeholders were
identified: Housing developers, architect firms, real estate agencies, kitchen producers, contractors,
and end-users.
Table 1. Overview of the participants in the workshop.
Organisation

Participant
Chief executive
officer (CEO)

Kitchen
producer

Relevance for Study
Has knowledge on the processes and the economic situation,
represents the company, makes corporate decisions, manages
resources and operations

Product responsible

Leads projects for new development, monitors existing products

Product coordinator

Has an administrative role within the assortment department

Technical product
developer 1

Prepares production drawings and oversees
furniture-assembly-related practices and processes

Technical product
developer 2

Prepares production drawings and oversees
furniture-assembly-related practices and processes

3.1.2. In-Depth Interviews with Stakeholders
Ten semi-structured interviews (with eleven interviewees) were organised during 2019–2020 that
focused on how kitchens are commissioned, designed, delivered, installed, and sold in multi-residential
housing projects in Sweden. Furthermore, the interviewees shared their views on ideal kitchen designs.
The interviews lasted between 35–70 min and were conducted in person or online in either English
or Swedish. Quotes from the interviews were selected (and, if necessary, translated into English) to
illustrate the results. The interviews were audio recorded and later transcribed.
After identifying key stakeholder types through the workshop (Section 3.1.1), the potential
interviewees were contacted based on purposive sampling [45] to gain knowledge relevant for this
study (Table 2). The housing developer and the kitchen producer were involved in the CIK project.
Representatives from their businesses (A1–A2; F1–F2) were selected based on their involvement in
different phases of a housing project. The architects were chosen either because they were consultants
(C) for the housing developer (A) or because they have considerable experience in housing and kitchen
design (B, D). A real estate broker (E) was approached for their experience in sales processes. A large
contractor (G)—as a major client of the kitchen producer (F)—was also interviewed. Lastly, an end-user
(H, who resides in a condominium with a kitchen delivered by the housing developer and kitchen
producer of CIK) was interviewed to gain insight on their role in the process.
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Almost all housing developments in Sweden are conducted as design and build contracts.
This means that the contractor is responsible for the planning and realisation of a building project [46].
This type of contract engages the contractor for both design and construction tasks. The interviewed
contractor’s (G) main activity was building construction, but they also acted as a client for their own
housing development. In Section 4, this stakeholder (G) is referred to as contractor or as housing
developer based on whether their comments were stated from the perspective of a contractor or a
housing developer.
Table 2. Overview of the participants of the interviews.
Case

Organisation

A

Housing
developer 1

Participant

Relevance for Study

Responsible for interior
finishes (A1)

Coordinates end-user choices for kitchen and
bathroom

Project developer (A2)

Leads the project development from the first
stages up to construction

B

Architect firm 1

Senior architect

Has long experience in multi-residential building
design

C

Architect firm 2

Architect, CEO

Works regularly for the interviewed housing
developer (A) and has 20 years of experience in
housing projects

D

Architect firm 3

Senior architect, director
of unit at a large
international architecture
and engineering firm

Acts as project leader for housing projects and
has significant experience in drawing newly
produced multi-residential houses

E

Real estate
agency

Senior real estate broker

Has knowledge on sales processes and user
preferences

Business area manager
(F1) (construction projects)

Oversees construction projects, develops
collaboration processes for housing developer
clients, and handles contract negotiations

Sales manager (F2)
(construction projects)

Oversees project processes and has knowledge of
production drawing process

Sustainability specialist
(G1) (project development)

Manages sustainability questions connected to
building projects

Customer manager (G2)

Deals with client satisfaction and selects and
manages the company’s assortment of kitchens

Resident

Has recent experiences from the sales process

F

G

H

Kitchen producer

Contractor and
housing
developer 1
End-user

3.1.3. Focus Group with Housing Developers and Contractors
A focus group session was arranged with main clients (major contracting companies which are
also developers of condominiums) of the kitchen producer. The participants were responsible for
sustainability management at their respective organisations (Table 3). The aim of the focus group was
to verify the results of the interviews and complement the data in case additional information was
mentioned by the participants.
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Table 3. Overview of the participants at the focus group session.
Organisation

Kitchen producer
(same as F in interviews)

Contractor and housing
developer 1 (same as G
in interviews)

Contractor and housing
developer 2

Contractor and housing
developer 3

Participant

Relevance for the Study

CEO

Has knowledge on the economic situation, takes
corporate decisions, manages resources and
operations

Business area manager
(construction projects)

Oversees construction projects, develops
collaboration processes for clients, and handles
contract negotiations

Sustainability specialist
(project development)

Manages sustainability questions connected to
building projects

Environmental manager

Has knowledge on construction processes and is
responsible for sustainability development

Product development
responsible (interiors)

Coordinates the permanent furnishings in homes in
terms of standard furnishings and optional choices,
and participates in designing the apartments’
interiors

Public relations manager

Works with communication, concepts, brand
development, and sustainability

3.2. Coding of Empirical Material and Value Mapping Analysis
The empirical material (workshop, interviews, and focus group session) was analysed using
qualitative content analysis [47,48]. This analysis was done to discover answers related to the research
question. Hence, four themes formed the coding frame: Interest (of stakeholders), process map (of the
kitchen value chain), roles (of stakeholders), and visions (for ideal kitchen). During the analysis,
subcategories emerged from the data that were incorporated in the coding frame. The analysis was
summarised with the help of the programme NVivo 12.
The authors of this paper applied the VMT [29] (see Section 2) as a framework for further analysis
of the coded material. The tool was adopted by the researchers to evaluate the value propositions
derived from the data. The network actors were defined as the main stakeholders of this study
(housing developers, kitchen producer, architects, contractors, and real estate broker). The end-user
was identified as the final customer, and in alignment with the arguments of Bocken et al. [29],
society was included as a stakeholder segment as well. In this paper, the authors consider the
environment to be an overarching objective instead of a stakeholder segment. The authors argue that
environmental benefit should be a central goal of each aspect of a value proposition; values created for
economic or societal reasons should be guided by environmental considerations.
The identified values were organised into the three value categories. In this paper these categories
are defined as follows:
1.
2.
3.

Value captured: Positive aspects of the value proposition that can support circularity;
Value missed, destroyed, or wasted: Negative aspects of the value proposition that can
hinder circularity;
Value opportunities: Aspects of the value proposition that have the potential to support circularity,
including proposals to improve these aspects.

As a result of the analyses, the values named by the network actors have been sorted into three
groups: ‘Furniture and appliance design’, ‘spatial design’, and ‘processes and economy’.
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4. Results
This section first describes the mapped stakeholder relationships within the value chain connected
to kitchens. Second, the analysis of the value proposition of the stakeholders is presented. Within this
analysis, potentials and hindrances in implementing CE are pointed out. The section ends by
formulating opportunities for a future circular kitchen and housing design.
4.1. The Mapped Processes among Stakeholders within the Value Chain for Kitchens
During the initial phase of a building project, the housing developer negotiates with an architect
regarding the basic design features of the building, including the layouts of the apartments and the
kitchen as a space. The architect designs the kitchen in connection with other rooms in the dwelling
as well as the overall built-in furniture layout to ensure that the kitchen is functional and designed
according to regulations. At the end of this phase, the housing developer makes a final decision
regarding the layout of the apartments.
In line with Swedish building regulations, the kitchen (including the built-in furniture and basic
kitchen appliances) is delivered with the condominiums and remains a part of the apartment when
sold. Depending on the type of procurement and contracting, the kitchen producer is sometimes
involved in the initial phase and provides consulting and advisory services. More often, the kitchen
producer is only involved at a later phase where the detailed building design is prepared. The design
drawings are developed in close collaboration and negotiation among the architect, kitchen producer,
and housing developer before the building permit application is submitted. Once the building permit
is granted, the architects are no longer involved and do not follow the construction process. In the
upcoming phases, the contractor takes over responsibilities connected to architectural drawings, which
are usually outsourced to external consultants. During the sales process, drawings, 3D renderings, or
show rooms are available for the real estate broker. Often, the construction first starts when at least
30% of the condominiums of a building project are sold.
The housing developers (A; G) established a specific ‘interior design process’, providing design
alternatives to the end-user. These alternatives (basic assortment) include finishes and surface materials,
such as tiles, countertop material, taps, colour selection, appliances, and floor material. End-users are
thus given the choice to personalise their kitchen with basic options that are included in the purchase
price of the condominium or to add more exclusive alternatives for extra costs. The interviewed
end-user perceived the basic options as quality solutions and stated that “I thought everything was
pretty good by default, so I didn’t add anything I wasn’t in super need of” (H). The housing developer
(G) argued that, through pre-selecting a basic assortment, they aim to ensure quality products for
the end-user.
The interior design process is coordinated between the stakeholders. The housing developer
defines choices based on the available offers from the kitchen producer and according to the design
recommendations of the architect. The final choices of the end-user are communicated to the kitchen
producer, who then prepares the production drawings. Once the kitchen furniture is produced, it is
delivered to the construction site.
The kitchen producer “know[s] how much [their] clients work with time and logistics on the
sites” (F2). Therefore, the kitchen producer (F) aims to provide affordable options for easy installation.
For instance, the furniture is transported to the site fully mounted to ease the installation and economic
burdens of the contractor. From the contractor’s perspective, logistics are important, and by receiving
fully mounted kitchen furniture, the onsite labour is reduced. This solution further ensures quality,
minimises damages, and prevents incorrect assembly. However, this practice increases the bulk of the
cargo and number of shipments.
Additionally, the interviewed contractor (G)—that is also a housing developer—puts high
emphasis on internal goals for sustainability and believes it is an advantage for them to be involved
in a longer segment of the construction process. In that way, the contractor has a comprehensive
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oversight of the project, gains more control over their built-in and end products, secures quality, and
can prioritise end-user satisfaction.
4.2. Analysis of the Value Proposition Connected to Kitchens
The analysis of the empirical material consists of four steps, which follow the brainstorming
process of Bocken et al. [33]: (1) Identifying the collective purpose of the stakeholders, (2) identifying
positive values, (3) identifying negative values, and (4) turning the negative values into positive ones by
proposing improvements. These four steps of the analysis are presented in the following sub-sections.
4.2.1. Purpose of the Stakeholders
Despite some apparent conflicts in their interests, the stakeholders presented overlapping
aspirations. The housing developer wishes to have an economically feasible project, follow regulations,
operate with simple processes, satisfy the end-user, and receive a good rating on the Nöjd Kund Index
(‘Satisfied Customer Index’). The architect’s main goal is to design liveable spaces, find functional
and aesthetically appealing solutions, and design the kitchen as a space that properly accommodates
the built-in furniture and follows regulations and standards. The kitchen producer aims to provide
a holistic service package to the main customers (housing developers and contractors) and create a
quality product for the end-user. The end-user wishes to gain the most for their money and receive
a functional and aesthetically pleasing kitchen. Lastly, the contractor aims for profitability, a safe
working environment, and easy logistics. The stakeholders’ overall purpose can be summarised as:
-

Creating kitchen furniture that is aesthetically appealing, complies with regulations, and fulfils
user needs;
Designing the kitchen as a room that is functional and liveable;
Developing economically feasible projects with transparent processes and simple logistics.

4.2.2. Value Captured—Positive Aspects of the Value Proposition that Can Support Circularity
The housing developer (A) appreciates the well-established processes with all their partners.
For instance, the offered services and easy communication were mentioned as key factors when choosing
a kitchen producer. The kitchen producer (F) actively works towards developing comprehensive
processes with key partners. They emphasise the importance of engaging early in a project and
providing consulting and guidance services already in the design phase. To enable good collaboration
and ensure quality throughout the whole process, there are partnership agreements in place, which
describe the basic rules and requirements of their cooperation. This well-established collaboration
could potentially facilitate the CE transition for kitchens.
. . . I think we had the benefit of having responsive customers, [and] we have had nice
cooperation over the last few years, so we have put in a lot of routines that help in this
process. (F1)
The long tradition of modular measurements for kitchen furniture allows for the furniture size to
be easily adapted to the particular dimensions of a room. Theoretically, in a smaller kitchen, fewer
modules can be installed, while in a larger kitchen, the basic constellation can be extended with extra
modules. This modular concept provides variation through the same design system. It was indicated
(C) that the kitchen furniture has been made with the same modular measurements over the past
40 years and has been adopted by all major kitchen producers. This allows kitchen producers to
deliver for any building project and carries the opportunity to develop a product that is easy to repair,
refurbish, or dismantle.
The architect designs the kitchen with the intention of creating a functional living space for the
end-users. The room must be spacious enough for the household, and its furniture arrangement must
allow practical workflows. The architects (B; C; D) expressed that it is their responsibility to create
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an apartment floorplan and kitchen that can accommodate reasonable furniture solutions. They also
presented intentions to create harmony among the materials used, design features of the furniture, and
the connecting rooms. One of the architects (B) added that providing proper daylight in the kitchen is
also an important factor.
The housing developers (A; G) and the architects (B; C; D) regard the Swedish regulations and
standards as reliable references for creating a good kitchen. They expressed that the standards create
an adequate baseline for quality and eliminate inappropriate solutions. The kitchen producer (F)
further underlined the importance of the standards and said that in each project, they must follow
them. With respect to regulations, accessibility was mentioned as an important spatial aspect and
durability of built-in materials as a crucial quality for the furniture.
Concerning the arrangement of the kitchen furniture, the different stakeholders were in consensus
with one another. They agreed that the straight and L-shaped layout typologies were favourable
options. The straight layout was the most preferred among the interviewees, who added that this
layout is most applicable for larger kitchens, where the length of the room provides for this layout
typology. The least preferred layout was the U-shaped design. One interviewee mentioned that “all
corners are difficult, so the best is to avoid it” (B). The corners are troublesome because the countertop is
manufactured in one piece and is therefore difficult to work with during transportation and installation.
Furthermore, the U-shaped layout may feel cramped, which is not optimal when multiple people are
using the kitchen at the same time. Additionally, valuable countertop surface and storage opportunities
are lost or underutilised in this layout. Parallel kitchen designs were viewed as a possible alternative,
but only when there is enough space designed between the parallel sides of the furniture. Choosing a
built-in furniture layout that is easy to install can later facilitate effortless maintenance or refurbishment,
while layout typologies favoured by the end-users could extend the product’s lifespan.
Open apartment floorplans were mentioned to be the result of compact housing designs.
The efficient site use and floorplan solutions enable lower environmental impact per household.
The real estate agent (E) pointed out that an open floorplan with a kitchen island is a favoured solution
of the end-user since it creates a space for social activities. Although the architects (B; C; D) had
divided opinions about open floorplans, they acknowledged their advantages (e.g., experience of
spaciousness, ideal for socialising). One of the architects (D) cited an example project where, in half of
the apartments of a building project, a kitchen island was incorporated within the open floorplans
and, in contradiction to the housing developers’ initial fears, these apartments were sold first and
fast. However, it was further noted that providing the kitchen islands was only possible because the
apartment sizes were relatively bigger than average due to regulations of the local authorities.
There is an increasing interest in end-user preferences among the stakeholders. For instance,
through the work of the interior design responsible (A1) and the customer manager (G2), the respective
housing developers (A; G) intended to gain knowledge about user demands and to offer services that
satisfy the end-user. The housing developer (A) hopes that they can incorporate these demands in
the initial design of the kitchen layout and furniture. By creating solutions that prioritise end-user
preferences, the expected use cycle of the product can be prolonged, the number of consumer-initiated
radical renovation projects may be reduced, and resources would thereby be used in a more
sustainable way.
Basically, whoever will live there [in the apartments] is our focus. (G1)
We also have a responsibility to ensure that the customer gets a good product. (G2)
The real estate broker (E) established knowledge about user preferences and, in rare cases, acted
as an adviser to the housing developer during the design process. Both the housing developer (A)
and the real estate broker (E) found that neutral colours and design solutions were preferred by
end-users. The real estate broker (E) further observed that long-lasting and energy-efficient appliances
are often appreciated. The housing developer (G) saw an increasing demand for more technological
solutions (e.g., appliances operated through apps) among their younger clients. According to the
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kitchen producer (F), popular trends include drawers with soft closing systems or countertops made of
stone products. Table 4 summarises the captured circular values in the stakeholder’s value proposition.
These values have the possibility to support a circular kitchen and housing design.
Table 4. Summary of identified captured circular values for the Swedish kitchen.
Stakeholder
Segments

Network actors

End-user

Society

Value Captured
(Positive Aspects of the Value Proposition that can Support Circularity)

Furniture and
appliance
design

Modular design
Functional furniture
Practical workflows
Selected base assortment
Demand for durable materials
Design harmony and aesthetics

Spatial design

Open layouts enabling social engagement
Extensive regulations connected to apartment design and kitchen
Accessibility regulations
Preferred functional layouts
Daylight requirements
Intention to create liveable spatial design
Small, compact apartments that have less environmental impact
Dimensions of room determining furniture
Design harmony and aesthetics

Processes and
economy

Existing partnership agreements
Well-established collaborations aiming at effective communication
Rising interest in end-user wishes
Increased internal sustainability ambitions
Similar goals and interests among stakeholders

Demand for long-lasting and energy-efficient appliances
Increased interest for technical solutions (e.g., connected apps)
Preferences for neutral colours and design
Options for end-user choices
Regulations and standards for good kitchen solutions

4.2.3. Value Missed, Destroyed, or Wasted—Negative Aspects of the Value Proposition that Can
Hinder Circularity
The linear business model of the stakeholders mostly ends with the installation of a kitchen.
The kitchen producer (F) explains that there is a five-year warranty period while the end-users receive
help with damages in the furniture. However, there is a missed circular opportunity to capture revenue
from long-term, second-cycle services such as recollecting, refurbishing, and reselling kitchen furniture
or recycling materials.
Furniture design examples from the 1920s and 1950s were cited as exclusive, custom made, and
easy to repair. However, it was pointed out that, even if there is the possibility to refurbish older
solid wood furniture, it is costly, and often, it is cheaper to replace all of it. Recent kitchen furniture is
more difficult to refurbish, since fibreboards became the most common material used in the furniture
industry. To enable more circularity for kitchens, it is crucial to apply materials that are easy to maintain,
refurbish, and recycle. However, there is a lack of feasible, durable, and sustainable alternatives.
The kitchen producer (F) also pointed out that there are risks in changing practices first on the market:
There is economic uncertainty, the company might lose customers, production processes must be
reorganised, and they would need to invest in new equipment, production lines, and facilities.
The housing developer aims for profitable projects, which influences what kitchen designs are
realised. Firstly, extra equipment or larger kitchens than required by regulations would lead to
extra costs. These extra costs could be mitigated by higher rental or selling prices, but these prices
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might elicit unfavourable responses from end-users. Secondly, usually, the housing developer aims
to maximise their profit for each project. Consequently, apartments built today are more compact
and less flexible [48]. Thirdly, experimenting with new solutions and being innovative is a risk factor
for housing developers, since untested alternatives might not sell. Architects (C; D; E) found that
regulations and standards are applied too rigidly, and this leads to inflexible dwellings and a lack
of innovative solutions. They also pointed out that housing developers often ask for the minimum
that standards recommend. Therefore, to achieve circularity, enable long use cycles, and eliminate
unnecessary renovations, it is important to balance economic gains with end-user demands.
The developer [ . . . ] want[s] the kitchen to be a nice kitchen, but they don’t want to make it
bigger than the standards demand so they keep it for the exact [ . . . ] size for the purpose of
the apartment. [ . . . ] I think I am very critical to these standards because they are today used
as a model, so you can’t do anything else but the standards, so that I think is wrong. (D)
Many apartments today are built with an open floorplan between the kitchen and the living room.
As stated earlier, this is primarily to save space and increase profitability, but is marketed as a means
to enhance sustainability by permitting dense developments, efficient heating, and opportunities for
social activities. One of the interview participants from the housing developer expressed concerns
regarding this practice, pointing out that “ . . . the reason why we have these open kitchens and living
room is [...] to minimise, to cut [ . . . ] square metres, or [ . . . ] combine the areas. So, it is a way of
narrowing things, actually lowering quality in one sense” (A2). An architect (D) also remarked that
the open floorplan solution was a result of more compact living spaces. It was further expressed that
“if [a dwelling] has a large area, the kitchen can be large too. If it has a small area, one can, in some
way, be forced into solutions for [combined] kitchens and living rooms [ . . . ] to save space” (B). An
additional speculation was made stating that, if the end-user could choose between an open layout or
a separate kitchen (for the same price), the latter solution would be more popular.
The kitchen producer (F) and housing developer (G) pointed out that the dimensions of the kitchen
predominantly determine the arrangement of the built-in furniture. In a larger space, there is more
opportunity for more exclusive solutions (such as a kitchen island). An interviewee (F2) reflected that,
in other dwelling types (e.g., terraced houses), there is a more spacious room for a kitchen and, hence,
there is more possibility for better-equipped furniture. In connection to the modular measurements of
the furniture, one of the architects mentioned that, if they design something “that doesn’t follow those
modular [measures] at all, none of the big manufacturers can actually deliver anything, so it has to be
all custom made and that’s not an option. [ . . . ] It would be far too expensive” (C).
The infrastructure (e.g., electricity, plumbing, ventilation system) connected to the kitchen also
influences the spatial design of the room. One interviewee opined (D) that the electricity was the
least influential factor. The plumbing and ventilation systems play a higher impact. The age and
condition of these infrastructure systems can be major reasons for fully renovating a kitchen. However,
these systems are hard to modify, since they are often built into the overall building structure and are
connected to larger systems.
Further difficulties can occur if this infrastructure is part of a kitchen island (e.g., sink, stove).
The kitchen producer (F) also emphasised that furniture must be designed in consideration of the
infrastructure. Considerations include, for instance, how to cover water and ventilation pipes.
The flexibility, adaptability, and ‘furnishability’ of a kitchen is influenced by how the necessary
infrastructure was installed in the first place. For example, the positions of the electrical sockets
determine the appliances’ locations, and the water and plumbing system determine the location of
the sink and dishwasher. Therefore, creating more flexible ways of connecting to infrastructure can
facilitate various layout solutions and would not lock in certain parts (e.g., sink, oven, dishwasher,
ventilation hub) of the built-in furniture.
The kitchen furniture must also accommodate built-in appliances. These appliances are delivered
through the contractor, and the kitchen producer must adjust the measurements of the furniture
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accordingly. The kitchen producer (F) must be able to produce a wide range of possible furniture sizes,
since the dimensions of appliances vary between producers. This is not a sustainable practice, since the
wide range of measurements makes repairs and refurbishment difficult. Changing appliance trends
were also mentioned. For example, today, the microwave oven is a standard, often built-in part of
the kitchen, while the stove and the oven are not necessarily integrated into one device (B). The stove
is commonly mounted separately in the countertop, and the oven is placed in a tall cupboard at a
comfortable operation height. These changes reflect both technological advances and user preferences.
The end-user has a limited influence on the layout and equipment of the built-in furniture, which
is finalised by the time the end-user is involved in the process. Furthermore, there are few projects that
directly involve end-users in evaluating the final design from their perspective. The kitchen producer (F), for
instance, solely follows trends, and they rely on their experience with private clients (mostly villa owners).
The real estate broker (E) and the housing developer (G) pointed out that the location of the
housing project also has an impact on the kitchen. Depending on the area, the anticipated group of
buyers might have different expectations regarding the quality and equipment of a kitchen.
Table 5 summarises the identified missed, destroyed, or wasted circular values. These negative
aspects can hinder the CE transition; in a future kitchen and housing design they must be improved.
Table 5. Summary of missed, destroyed, or wasted circular values within the value proposition of the
Swedish kitchen.
Stakeholder
Segments

Value Missed, Destroyed, or Wasted
(Negative Aspects of the Value Proposition that Can Hinder Circularity)

Furniture and
appliance
design

Spatial design
Network actors

Processes and
economy

End-user

Society

Modular dimensions of furniture: Lack of innovation
opportunities
Unsustainable material use, lack of alternatives
Lack of correlation between standard measures for appliances and
furniture
Decreased flexibility for renovations due to built-in furniture and
appliances
Quality differences based on location of housing project and target
group
Lack of experimentation and innovation
Hesitant company culture
Lack of flexibility and adaptability
Shrinking, more compact apartment sizes
Strictly following the minimal requirements of regulations leading
to inflexible apartments
Inflexible infrastructure (electricity, plumbing, ventilation)
Lack of simple separation options for open floorplans
Linear process
Stakeholders are engaged in a limited part of the process, “relay
run”
Complex and long value and supply chain
Economic pressure governs (design) decisions
Furniture usually delivered fully mounted, increased transport
Sustainability or circularity is not a priority
Costly repair work to refresh or refurbish furniture
High precision for installation—increased logistics
Complex parts of furniture (e.g., long worktops)—difficult to
deliver and install

Lack of direct feedback and evaluation channels
Exclusion from design processes
Limited options for personalisation (only final finishings)
Increased number of electric devices in the kitchen
Some demands result in economical or logistical conflicts(e.g., kitchen islands, long
worktops without gaps)
Lack of regulations for more circularity measures
Minimum requirements for design of homes (storage, m2 , etc.) being strictly applied
as an upper limit
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4.2.4. Four Circularity Opportunities for the Kitchen and Housing Design
The circular value opportunities consist of propositions by the interviewed stakeholders and
suggestions by the authors based on the identified missed, destroyed, or wasted values in line with
CE principles. These strategies have been clustered into four circular opportunities: (1) Aligning
spatial and product design for circular economy, (2) considering end-user perspectives and demands,
(3) formulating regulations based on research outcomes, and (4) developing circular products and
services through collaboration (Table 6).
Table 6. Summary of circular value opportunities for the kitchen and built environment.
Stakeholder
Value Opportunities
Segment
(that Have the Potential to Support Circularity, Including Improvement Proposals)

Clusters

Long-lasting design 1
Increased standardization 1
Practical, functional, aesthetically appealing furniture
well-equipped with storage 1
Furniture and
appliance
design

Flexible basic furniture arrangement to enable variety
and adaptability 1
Mobile furniture solutions 1
Feasible, durable, sustainable alternative materials which are easy
to refresh or renovate 1
Energy-efficient and multifunctional appliances 2
Lifecycle extension of kitchen products 2

Aligning spatial and
product design for
circular economy

Attractive modular worktop solutions with sealed gaps 2

Network
actors

More straight kitchens and fewer corners 1
Reasonable spatial margins (e.g., enabling flexibility or
kitchen islands) 1
Easy and flexible separation solutions to divide open floorplans 1
Spatial design

Spacious dimensions for number of users and
functional workflow 1
Adaptable and flexible layout solutions 1
More flexibility in plumbing, ventilation, and electricity
infrastructure and outlets 2
Challenging the idea of delivering kitchens fully assembled 1
Aligned standards and expand collaborations 2

Processes and
economy

Understanding long-term market dynamics 2
New business models 2
New partnerships 2

Developing circular
products and services
through
collaboration

New loops and services (reuse, refurbish, recycle) 2
New feedback channels 1
End-user

Evaluation of user demands

Considering
end-user
perspectives and
demands

1

Increased user involvement 2
New regulations demanding sustainability and circularity 1
Society

Regulations possibly requiring reasonably generous dimensions to enable flexibility
and adaptability 1

Formulating
regulations informed
by research

1

Improvement proposals from stakeholders. 2 Improvement proposal from authors based on identified missed,
destroyed, and wasted values in line with circular economy (CE) goals.

Circular Opportunity 1: Aligning Spatial and Product Design for Circular Economy
With respect to spatial and product design, the stakeholders had concrete suggestions for how
to improve current practices. The real estate broker described that “the kitchen is a little heart of the
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dwelling and people are there a lot. One sits there and studies, reads, eats, and socialises, so it is very
important for people. [ . . . ] It should be practical, should be pretty, [have] enough [ . . . ] storage,
and one should be able to have their guests” (E). Additionally, long-lasting design solutions were
mentioned as a value, and the real estate broker (E) indicated that enabling easy refurbishment of the
furniture could encourage people to keep their kitchen longer.
There was a wish for more standardised layouts and furniture design to make logistics faster and
easier (A1). This interviewee added that these standardised solutions must be flexible enough to adapt
to the user needs. The flexibility of a basic layout could potentially provide a wide range of variations.
A modular kitchen furniture design, where the furniture sections could be bought and installed
separately, was mentioned as an example of an easily adaptable furniture concept. This concept could
also allow a modular worktop solution with sealed gaps.
The interior design responsible (A1) recognised that some end-users wish to separate the kitchen
from the living room. The main reason for this demand was presumed to be the end-user’s desire to
have more privacy and hide the kitchen if it happens to be messy. However, the interviewee added
that this trend mostly reflects the elderly age group’s wishes. The architects (B; C; D) mentioned a few
examples of how to create an open but still visually divided kitchen and living room area: Placing a
kitchen island between the two areas, using movable walls, or having a bar segment to divide the two.
The dimensions (e.g., height, length, modular measurements compatible with the furniture) of the
space have a direct influence on the furniture design and on the workflow. For instance, in a smaller
kitchen, it is difficult to fit enough working surface between the water source (sink) and cooking surface
(stove) as required by regulations. Preferences for more functional layout typologies (straight and
L-kitchen) intend to avoid non-functional kitchens and increase user satisfaction. The architect’s aim
to create suitable living spaces contributes to social sustainability. Furthermore, the architects (B; C; D)
agreed that the size, shape, and dimensions of the kitchen were influenced by the size of the apartment,
“because the kitchen won’t be better than the floorplan [of the dwelling], it is that simple actually, it is
connected” (B). Providing various adequate solutions (with respect to room size and shape, furniture
layout, storage options, and proper workflow) is easier in larger apartments. It was suggested that,
during the design phase, it is wise to plan in a spatial margin in case there is a need for more space
than anticipated (A2).
One of the architects (B) mentioned an example regarding the mobility of the furniture: A mobile
kitchen island which, if not in use, could be placed against a wall. Another example—where the
architects consciously dealt with flexibility and adaptability—was to develop several versions of the
same apartment floorplan (C). By placing some walls in different positions, the design enabled five
or six different floorplans. The client would then have the opportunity to choose their preferred
solution for each apartment without raising the costs of production. For future end-users, the possible
variations may enable easy modification of the existing floorplan.
Circular Opportunity 2: Considering End-User Perspectives and Demands
All stakeholders expressed a wish for more direct—for instance, interview-based—feedback
loops with the end-users. The stakeholders must establish new channels for gaining insight into
user preferences and incorporate them early in the design process, which would contribute to the
life extension of the product. A more extensive evaluation of user demands or more inclusive user
involvement could lead to solutions that provide flexibility and adaptability, which would enable
personalisation for various user groups and individual needs.
Circular Opportunity 3: Formulating Regulations Informed by Research
Even though stakeholders showed some dissatisfaction with regulations, they mentioned only
a few possible improvements. The kitchen producer (F) indicated that new regulations demanding
sustainability and circularity would accelerate the CE transition by enforcing change among all
stakeholders. This would eliminate risks associated with being the first ones to implement CE. Some
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of the participants (A2; D) also expressed that regulations could require more generous dimensions to
enable flexibility and adaptability. However, this aspiration conflicts with the economical prioritisation
that the building industry is based on today.
Circular Opportunity 4: Developing Circular Products and Services through Collaboration
The participants of the study showed little ambition for transitioning towards CE. It seems that only
minor changes have been considered, such as challenging the idea of delivering kitchens fully mounted
or developing sustainability strategies for their respective companies. These changes are formulated
and implemented on an organisational level rather than in collaboration with stakeholders along the
value chain. Therefore, there is a need to align strategies and standards and to extend collaborations.
Such collaborations could also enable a better understanding of long-term market dynamics.
5. Discussion
With one of the most resource-intensive functions in the home, the kitchen holds a great
potential for increased sustainability by applying CE. The interview study revealed a broad scope
of stakeholder views, and although the focus group participants did not express any additional
information, their comments reinforced the interview data. The results show that there is a wide range
of circular possibilities within the current value proposition of kitchens. For instance, the efficient
processes established by the kitchen producer, which enable easy communication, steady collaboration,
and manageable production, can serve as a platform for transitioning the current linear business model
to a circular one. Close cooperation can facilitate the development of common circular goals and
pathways to transition to CE in the industry. Furthermore, the modular furniture design may enable
easy product reparation, refurbishment, reassembly, personalisation, and inter-compatibility among
different manufacturers’ products. By improving the already existing modularity (which currently
focuses on dimensions) of the kitchen furniture, a circular product design can facilitate slowing,
narrowing, and closing the loops [34].
In some cases, statements of the study participants were somewhat contradictory. For example,
many stakeholders desired enhanced standardisation and modular furniture measurements, while they
simultaneously criticised the lack of personalisation and innovation in design, or the end-users desired
larger apartment sizes while the other stakeholders acknowledged the current economic strains on the
construction industry. Additionally, more compact apartments are economically and environmentally
advantageous, but they may negatively impact the quality of life of the end-users. For instance, recent
research has shown that smaller apartments are less flexible in their design and their potential to
adapt to various user needs [49]. These examples demonstrate that different prioritisations and design
choices result in trade-offs, and there are some conflicts among stakeholder interests.
There are missed, destroyed, or wasted values that hinder the transition to CE. The linear business
model of the industry is a major obstacle in the value chain. This is paired with a hesitant company
culture that obstructs CE development. The dominant economic focus of organisations results in
shrinking living spaces and lost opportunities to capture circular value. The stakeholders named
strategies to lower in-situ installation-related economic burdens and standardised solutions to limit
expenses. However, these strategies lead to environmental disadvantages (increased transportation)
and products with shorter service lives. Furthermore, the lack of legislative guidance for sustainability
and circularity, practical examples, and circular design solutions is a significant barrier. The stakeholders
face challenges, since current practices are difficult to change as long as there is a shortage of viable
circular alternatives both on a product and service level. Additionally, the stakeholders admit that
their access to user feedback and knowledge on user preferences is limited.
In line with Kirchherr et al. [39] and Hart et al. [41], the results of this study suggest that
cultural and market barriers are the most common with respect to the value proposition of kitchens.
The regulatory and technological barriers seem to be similarly pressing issues. Encouragingly, there is
possibility to turn these challenges into new circular opportunities by incorporating the fundamental
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CE principles, such as maintaining, prolonging, reusing, redistributing, refurbishing, remanufacturing,
and recycling [9], in the product design and business model of kitchens.
5.1. The Significance of Spatial and Product Design Alignment for Circularity
Spatial features were frequently mentioned by all stakeholders. The large number of references
to spatial qualities gathered from the interviews indicate that spatial design can influence circularity.
The results demonstrate that, within the value chain, there is knowledge regarding spatial qualities
that can enable circularity. This knowledge needs to be further explored, and circular spatial design
strategies must accompany product-level CE design. In the built environment, products are connected
to space, and certain aspects (e.g., dimensions, shape, accessibility, infrastructure, daylight, etc.)
influence how those products can be integrated, used, and re-circulated.
The current apartment design fails to address changing lifestyle situations [17,49]. This failure
might lead to high numbers of relocations of the residents, which might be followed by high rates of
renovations to adjust the dwellings to their needs. By creating more adaptable apartment floorplans
(additionally designed with a reasonable spatial margin), the number of relocations and connected
redundant waste generation could be reduced. Accompanying circular design strategies could further
enable low-impact personalisation and renovation on both a spatial level (restructuring the floorplan,
adaptable infrastructure) and a product level (furniture, appliances, fixtures, windows, doors, etc.).
Ultimately, it is important to reconsider how apartments are designed and what aspects are the most
important (beyond the economic) in order to prioritise circular design in the home and, thus, in the
building industry.
5.2. The End-User in Focus
The end-users’ perspective is a crucial aspect of CE development [26], and their perceptions of
kitchens must be considered when developing the value proposition [25]. The results in this study
show that consultations with end-users in multi-residential building processes are limited. For other
types of building projects (e.g., villas, terraced houses), the end-user is the direct client and the building
is designed according to their needs. The end-user is not the direct client in multi-residential projects,
and, hence, their perspective is little considered. This lack of consideration is because economic gains
are prioritised more than user demands. Even though end-users wish for more spacious dwellings,
larger apartments are more costly and economically risky for housing developers, who instead focus
on smaller apartment sizes that will be easier to sell.
The end-users’ demands need to be further considered in order to enable sustainability and
circularity in the construction sector [8,25,26]. Although this study focused on condominiums,
there are many similarities in rental dwellings with respect to user experiences of kitchens. Due to
urbanisation, a rising number of people live in city apartments [50]. In Sweden, 51% of the housing
stock consists of (rental and owner-occupied) apartments in multi-residential buildings [43]. Therefore,
user-preference-based design for these types of buildings can have significant social, environmental,
and economic benefits, since it can enable long-term use and lower renovation impacts. Furthermore,
more integrated user preferences can foster long-lasting designs and, therefore, extend the service lives
of kitchens.
It was also suggested that real estate brokers’ knowledge on user preferences could be further
exploited, and that they could be involved during the design process of multi-residential building
projects. However, their knowledge should be reviewed critically, since the real estate broker is often
motivated by short-term economic factors, and sustainability questions are less of a priority for them.
Furthermore, it is necessary to review the end-users’ wishes too, and their design suggestions should
be assessed by trained professionals (such as architects and product designers).
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5.3. Gap between Research and Regulations
There has been a long tradition of user-focused kitchen research in Sweden that started in the
1930s [51]. Thorough full-scale experiments in model kitchens and studies of user behaviour in their
private homes were part of that research. The results of that research became the basis for building
regulations, which, with modifications and additions, have been used ever since [52]. The standards
were loosened when Sweden entered the European Union, and in the 1990s, the building sector was
deregulated while adapting to European guidelines. The stakeholders’ responses show that regulations
and standards are still regarded somewhat positively with respect to how they guide good kitchen
designs and help to avoid inappropriate solutions. It was suggested that regulations could require
larger minimum dimensions to enable more generous living spaces and greater flexibility. Nonetheless,
the current development of regulations points in the opposite direction, allowing and promoting
decreasing apartment sizes.
The extensive research on the home carried out from the 1930s to the 1980s produced valuable
results and notably improved the design of Swedish homes [51]. The stakeholders showed trust in the
regulations, which might be because the regulations stemmed from evidence-based research. This trust
in the regulations could accelerate the CE transition once the regulations are formulated and enforced.
However, there is a need to revisit previous research approaches and to once more perform extensive
user-based investigations on the home. This is necessary since the lifestyle changes and sustainability
and circularity demands have established new challenges for dwellings.
Current regulations focus little on sustainability or circularity. Environmental and social
sustainability are especially disregarded, and, therefore, economic considerations drive the industry.
Furthermore, there is a lack of long-term vision in the regulations, which leads to poorly designed
kitchens and homes that result in more renovations and, thus, environmental impacts [16]. All three
pillars of sustainability and related CE strategies need to be incorporated into governmental legislation
in order to facilitate a transition in the industry and enable regulatory support for manufacturers
and suppliers.
5.4. The Importance of Collaboration to Achieve Circularity
In alignment with the examined literature, there is a need for strengthened and extended
collaboration [15] in the value chain related to kitchens, and organisations must rethink their value
creation logic [24] to provide for more circularity. Based on the identified missed, destroyed, or wasted
values, it is apparent that the business model of the building industry needs to be reorganised.
The results revealed that the current conventional business model and value proposition for kitchens
barely consider environmental and social impacts. Including these perspectives in a circular value
proposition is an essential step for achieving sustainability [27,29,30]. The industry must shift from a
purely economic focus and include environmental and social considerations to develop a sustainable
kitchen and housing design.
Due to complex building processes and long supply chains [15], the different stakeholders are
involved only in certain parts of the overall process and do not collaborate at each stage of a housing
development, which might be one of the reasons behind the unutilized circular values. New activities
combined with alternative business model archetypes [53] could provide opportunities to capture
currently missed circular values.
System-level changes—which are necessary for achieving sustainability and circularity—are
lacking from the stakeholders’ visions. The reviewed literature shows that there is economic [9],
environmental [10–12], and social [13] potential in circular business models, extended collaborations,
new partnerships, and circular services (reuse, refurbish, recycle). These proposed solutions present
great opportunities for the built environment. Retrieving and reutilising still-functional building
components, products, and materials has significant potential for reducing the large amount of waste
that the building industry currently produces [14,15]. These new services require industry-level
collaboration through the design processes up until second-life repurposing.

Sustainability 2020, 12, 6394

18 of 21

Who the stakeholders engage with is as important as how the construction sector works.
The current collaborations need to be strengthened to find and capture unexploited circular values.
This study revealed that there are extensive technical barriers to CE implementation. One significant
challenge is the lack of circular alternatives to current products. Value opportunities could be unlocked
by establishing new collaborations with suppliers, providing circular products, or developing new
businesses to create the necessary circular inventions. These partnerships can further encourage
circular design solutions for building components or material innovations.
5.5. Limitations of the Study and Future Research Recommendations
This study is qualitative, which enabled the identification of different types of value and
opportunities for more circular design in kitchens as well as the understanding of the underlying
motivations behind stakeholder statements. A possible limitation of the study may be that the values
and opportunities are not weighted for their importance; this potentially needs to be further studied.
Some of the statements might also be context dependent, as a relatively small number of stakeholders
were interviewed, and the study only examines the Swedish design process for kitchens.
Regarding the generalisability of the results, the authors acknowledge that their focus on kitchens
might have led to specific findings. The kitchen is a room which requires certain types of equipment
(e.g., infrastructure, appliances, built-in furniture) that might not be necessary in other rooms. However,
results from focusing on the kitchen may be even easier to adapt to less demanding spatial contexts.
Customer needs are essential to value creation [26]. A crucial next step to complement the
results of this paper is further investigation of the needs and wishes of the end-user. The suggested
improvements need proof-of-concept testing, and research on CE in the home environment needs to be
extended to other rooms to create a holistic solution. Furthermore, the trade-offs in CE design choices
must be studied to minimise the negative impacts of their application.
6. Conclusions
In this paper, the authors explored the potential for more circular housing development,
exemplified in the value chain of the kitchen as one building component. This was done by
analysing the processes and value proposition of stakeholders. The research design consisted
of a workshop, semi-structured interviews, and a focus group session with key stakeholders, where the
questions encircled around how kitchens are commissioned, designed, delivered, installed, and sold.
The outcome of this research provided a list of favoured qualities of kitchens from diverse stakeholder
perspectives. This list was reviewed to assess whether different aspects support or hinder circularity.
The analysis revealed possibilities, hindrances, and opportunities for developing a circular kitchen and
housing design.
Positive qualities within the value proposition have been identified as a base to build on for a
future circular kitchen design. The current modular design system, well-established collaborations
in the industry, design intentions for proper living spaces, emphasis on spatial qualities, increased
interest in end-user perspectives, and demand for energy-efficient appliances can all be viewed as
strong starting points for working towards circularity in the built environment. However, the current
linear processes, limited user involvement, a lack of consideration for the environment and society,
more compact living spaces, a lack of product and material recovery, and strictly applied minimum
requirements in housing design hinder this development. By identifying positive and negative values,
the authors revealed leverage points and proposed potential circular opportunities for improvements.
Based on the results of the analysis, and in line with the findings of the examined literature, this
paper formulates four circularity opportunities for the kitchen and the built environment: (1) aligning
spatial and product design for circular economy, (2) considering end-user perspectives and demands,
(3) formulating regulations informed by research, and (4) developing circular products and services
through collaboration. The main contribution of this paper regarding the development of circularity in
housing development is the importance of considering spatial factors. The identified spatial qualities
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of the kitchen could be further studied with the aim of defining architectural design solutions for
maximising circularity. Based on the outcomes of such a study, design strategies could be formulated
for the kitchen as a space that enables CE in the home.
The authors of this paper conclude that there is a need for more circular design solutions for
kitchens not only to fulfil end-user demands to reduce renovations, but also to enable sustainable
retrofits to minimise material flows and waste production. Furthermore, the methods of this paper
could be replicated to study various building components. In-depth investigations of value propositions
connected to those components can lead to improvements that will enable a holistic, circular, and
sustainable built environment.
Author Contributions: The CIK research team including A.O., P.F., and U.R. collected the data of the partner
workshop. A.O., with the help of P.F., planned and conducted the interviews. P.F. and U.R. organised the focus
group session. A.O. coordinated the transcription of the audio-recorded material and performed the analysis of
the empirical data. The four authors (A.O., P.F., U.R., and K.G.) collectively contributed to the conceptualisation of
the paper. A.O. led the work of the writing process. In the frame of supervision meetings, P.F., U.R., and K.G.
reviewed and edited the paper. All authors have read and agreed to the published version of the manuscript.
Funding: This research was funded by EIT-Climate-KIC (EIT reference KAVA number Circular Kitchen 2.4.6.)
and the Centre for Housing Architecture at Chalmers University of Technology.
Acknowledgments: The authors would like to give special thanks to the members of the research team, especially
to Sofie Hagejärd and Giliam Dokter, who took part in organising and executing the partner workshop, and to
Anne van Stijn for her help in developing an outline for a previous version of the manuscript. Furthermore,
the authors would like to express their gratitude to the participants of the workshop, interviews, and focus
group session.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.

4.
5.
6.

7.
8.
9.
10.
11.
12.

European Commission. Communication No. 640, 2019. The European Green Deal; (COM no. 640, 2019);
Commission of European Communities: Brussels, Belgium, 2019.
European Commission. Communication No. 614, 2015. Closing the Loop—An EU Action Plan for the Circular
Economy; (COM no. 614, 2015); Commission of European Communities: Brussels, Belgium, 2015.
Government Offices of Sweden, ‘The Swedish Climate Act’, 2018. Available online: https://www.governme
nt.se/49c150/contentassets/811c575eb9654a6383cf0ed4e0d5db14/the-swedish-climate-act.pdf. (accessed on
5 March 2020).
Ellen MacArthur Foundation. Towards A Circular Economy: Economic and Business Rationale for an Accelerated
Transition; Ellen MacArthur Foundation: Cowes, UK, 2013.
Ghisellini, P.; Cialani, C.; Ulgiati, S. A review on circular economy: The expected transition to a balanced
interplay of environmental and economic systems. J. Clean. Prod. 2016, 114, 11–32. [CrossRef]
Regeringskansliet. Cirkulär Ekonomi; Elanders: Sweden, 2020; Available online: https://www.regeringen.se/49f9ce
/contentassets/619d1bb3588446deb6dac198f2fe4120/cirkular-ekonomi---strategi-for-omstallningen-av-sverige.
(accessed on 29 July 2020).
Kirchherr, J.; Reike, D.; Hekkert, M. Conceptualizing the circular economy: An analysis of 114 definitions.
Resour. Conserv. Recycl. 2017, 127, 221–232. [CrossRef]
Pomponi, F.; Moncaster, A. Circular economy for the built environment: A research framework. J. Clean. Prod.
2016, 143, 710–718. [CrossRef]
Ellen MacArthur Foundation. Growth Within: A Circular Economy Vision for a Competitive Europe;
Ellen MacArthur Foundation: Cowes, UK, 2015.
Hossain, M.U.; Thomas Ng, S. Influence of waste materials on buildings’ life cycle environmental impacts:
Adopting resource recovery principle. Resour. Conserv. Recycl. 2019, 142, 10–23. [CrossRef]
Manninen, K.; Koskela, S.; Antikainen, R.; Bocken, N.; Dahlbo, H.; Aminoff, A. Do circular economy business
models capture intended environmental value propositions? J. Clean. Prod. 2018, 171, 413–422. [CrossRef]
Nußholz, J.L.K.; Rasmussen, F.N.; Whalen, K.; Plepys, A. Material reuse in buildings: Implications of a
circular business model for sustainable value creation. J. Clean. Prod. 2020, 245, 118546. [CrossRef]

Sustainability 2020, 12, 6394

13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

27.

28.
29.
30.
31.
32.

33.
34.
35.

20 of 21

Su, B.; Heshmati, A.; Geng, Y.; Yu, X. A review of the circular economy in China: Moving from rhetoric to
implementation. J. Clean. Prod. 2013, 42, 215–227. [CrossRef]
Mahpour, A. Prioritizing barriers to adopt circular economy in construction and demolition waste
management. Resour. Conserv. Recycl. 2018, 134, 216–227. [CrossRef]
Eberhardt, L.C.M.; Birgisdottir, H.; Birkved, M. Potential of Circular Economy in Sustainable Buildings.
IOP Conf. Ser. Mater. Sci. Eng. 2019, 471. [CrossRef]
Femenías, P.; Holmström, C.; Jönsson, H. Framtidens klimatsmarta och hållbara bostad. Stockholm:
IQ Samhällsbyggnad och Energimyndigheten. E2B2 rapp. 2018, 22. Available online: https://www.e2b2.se/li
brary/4486/slutrapport_framtidens_klimatsmarta_och_hallbara_-bostad.pdf (accessed on 8 August 2020).
Hagejärd, S.; Ollár, A.; Femenías, P.; Rahe, U. Designing for Circularity—Addressing Product Design,
Consumption Practices and Resource Flows in Domestic Kitchens. Sustainability 2020, 12, 1006. [CrossRef]
Judson, E.P.; Maller, C.; Ellis, P. Housing renovations and energy efficiency: Insights from homeowners’
practices. Build. Res. Inf. 2014, 42, 501–511. [CrossRef]
Hand, M.; Shove, E.; Southerton, D. Home extensions in the United Kingdom: Space, time, and practice.
Environ. Plan. D Soc. Sp. 2007, 25, 668–681. [CrossRef]
Maller, C.; Horne, R.; Dalton, T. Green Renovations: Intersections of Daily Routines, Housing Aspirations
and Narratives of Environmental Sustainability. Hous. Theory Soc. 2012, 29, 255–275. [CrossRef]
Consultancy and Research for Environmental Management (CREM) Eco-label Furniture; Extension of the
Scope. Final Report (Report number 04.728). Commission of European Communities: Amsterdam, NL, 2004.
Available online: https://ec.europa.eu/environment/archives/ecolabel/pdf/furniture/furnitureext_finalreport
_1004.pdf (accessed on 30 October 2018).
Richardson, J. He business model: An integrative framework for strategy execution. Strateg. Chang. 2008, 17,
133–144. [CrossRef]
Osterwalder, A. Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers;
John Wiley & Sons: Hoboken, NJ, USA, 2010; ISBN 978-0-470-87641-1.
Nußholz, J.L.K. Circular business models: Defining a concept and framing an emerging research field.
Sustainability 2017, 9, 1810. [CrossRef]
den Ouden, E. Innovation Design: Creating Value for People, Organizations and Society; Springer: London, UK,
2012; ISBN 9788578110796.
Peronard, J.P.; Ballantyne, A.G. Broadening the understanding of the role of consumer services in the
circular economy: Toward a conceptualization of value creation processes. J. Clean. Prod. 2019, 239, 118010.
[CrossRef]
Evans, S.; Fernando, L.; Yang, M. Sustainable Value Creation—From Concept Towards Implementation.
In Sustainable Manufacturing, Sustainable Production, Life Cycle Engineering and Management: Challenges,
Solutions and Implementation Perspectives; Stark, R., Seliger, G., Bonvoisin, J., Eds.; Springer International
Publishing: Cham, Switzerland, 2017; pp. 203–220, ISBN 978-3-319-48513-3.
Upward, A.; Jones, P. An Ontology for Strongly Sustainable Business Models: Defining an Enterprise
Framework Compatible With Natural and Social Science. Organ. Environ. 2016, 29, 97–123. [CrossRef]
Bocken, N.; Short, S.; Rana, P.; Evans, S. A value mapping tool for sustainable business modelling. Corp. Gov.
2013, 13, 482–497. [CrossRef]
Kristensen, H.S.; Remmen, A. A framework for sustainable value propositions in product-service systems.
J. Clean. Prod. 2019, 223, 25–35. [CrossRef]
Short, S.W.; Rana, P.; Bocken, N.M.P.; Evans, S. Embedding sustainability in business modelling through
multi-stakeholder value innovation. IFIP Adv. Inf. Commun. Technol. 2013, 397, 175–183.
Yang, M.; Vladimirova, D.; Evans, S. Creating and Capturing Value Through Sustainability: The Sustainable
Value Analysis ToolA new tool helps companies discover opportunities to create and capture value through
sustainability. Res. Technol. Manag. 2017, 60, 30–39. [CrossRef]
Bocken, N.M.P.; Rana, P.; Short, S.W. Value mapping for sustainable business thinking. J. Ind. Prod. Eng.
2015, 32, 67–81. [CrossRef]
Bocken, N.; de Pauw, I.; Bakker, C.A.; van der Grinten, B. Product design and business model strategies for a
circular economy. J. Ind. Prod. Eng. 2016, 33, 308–320. [CrossRef]
Heisel, F.; Schlesier, K.; Hebel, D.E. Prototypology for a circular building industry: The potential of re-used
and recycled building materials. IOP Conf. Ser. Earth Environ. Sci. 2019, 323, 012023. [CrossRef]

Sustainability 2020, 12, 6394

36.
37.
38.
39.

40.
41.
42.

43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

21 of 21

Hossain, M.U.; Ng, S.T. Critical consideration of buildings’ environmental impact assessment towards
adoption of circular economy: An analytical review. J. Clean. Prod. 2018, 205, 763–780. [CrossRef]
Moreno, M.; De los Rios, C.; Rowe, Z.; Charnley, F. A conceptual framework for circular design. Sustainability
2016, 8, 937. [CrossRef]
van Stijn, A.; Gruis, V. Towards a circular built environment: An integral design tool for circular building
components. Smart Sustain. Built Environ. 2019. [CrossRef]
Kirchherr, J.; Piscicelli, L.; Bour, R.; Kostense-Smit, E.; Muller, J.; Huibrechtse-Truijens, A.; Hekkert, M.
Barriers to the Circular Economy: Evidence From the European Union (EU). Ecol. Econ. 2018, 150, 264–272.
[CrossRef]
De Jesus, A.; Mendonça, S. Lost in Transition? Drivers and Barriers in the Eco-innovation Road to the
Circular Economy. Ecol. Econ. 2018, 145, 75–89. [CrossRef]
Hart, J.; Adams, K.; Giesekam, J.; Tingley, D.D.; Pomponi, F. Barriers and drivers in a circular economy:
The case of the built environment. Procedia CIRP 2019, 80, 619–624. [CrossRef]
EUR-Lex. Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on
the protection of natural persons with regard to the processing of personal data and on the free movement
of such data, and repealing Directive 95/46/EC. (General Data Protection Regulation). Available online:
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679 (accessed on 7 August 2020).
Statistics Sweden. Nearly 5 million dwellings in Sweden. Available online: https://www.scb.se/en/finding-statisti
cs/statistics-by-subject-area/housing-construction-and-building/housing-construction-and-conversion/dwelling
-stock/pong/statistical-news/dwelling-stock-2019-12-31/ (accessed on 29 May 2020).
Mendelow, A.L. Environmental Scanning—The Impact of the Stakeholder Concept. In Proceedings of the
2nd International Conference on Information Systems (ICIS), Cambridge, MA, USA, 1981; pp. 407–417.
Saunders, M.; Lewis, P.; Thornhill, A. Research Methods for Business Students, 7th ed.; Pearson Education:
Harlow, UK, 2016; ISBN 9781292016627.
Jinnestål, P. Design-Build Contracts in the Nordic Countries; Danish Road Directorate: Copenhagen, Denmark, 2018.
Schreier, M. Qualitative Content Analysis. In The SAGE Handbook of Qualitative Data Analysis; Flick, U., Ed.;
SAGE Publications Ltd.: London, UK, 2013; pp. 170–183, ISBN 9781446208984.
Mayring, P. Qualitative Content Analysis. FORUM Qual. Soc. Res. Sozialforsch. 2000, 1, 159–176.
Femenias, P.; Geromel, F. Adaptable housing? A quantitative study of contemporary apartment layouts that
have been rearranged by end-users. J. Hous. Built Environ. 2019, 35, 481–505. [CrossRef]
Statistical Office of the European Communities, Urban Europe Statistics on Cities, Towns and Suburbs; Publications
Office of the European Union: Luxembourg, 2016. [CrossRef]
Lee, J. Det moderna köksrummet historia. In Köket: Rum för Drömmar, Ideal och Vardagsliv under Det Långa
1900-Talet; Torell, U., Lee, J., Qvarsell, R., Eds.; Nordiska museets förlag: Stockholm, Sweden, 2018; pp. 25–64.
Thiberg, A. Kök: Planering och Utformning, SIS handbok; SIS förlag: Stockholm, Sweden, 2007; ISBN 9789171626851.
Bocken, N.M.P.; Short, S.W.; Rana, P.; Evans, S. A literature and practice review to develop sustainable
business model archetypes. J. Clean. Prod. 2014, 65, 42–56. [CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

