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Last but not least, we would like to thank the CDTM students of 
the class of Spring 2021. They put great energy and enthusiasm 
into this project, which made it a pleasure for us to supervise the 

course and coach the individual teams.

Special thanks to the Heads of the layout -, editing -, and 
QA-team (Anna-Lena Zelder, Frederic Martin, Philipp Engel) for 
finalizing the report.

Philipp Hofsommer and Franz Xaver Waltenberger 
Center for Digital Technology and Management (CDTM)

As Herman Kahn, one of the founding fathers of modern 
scenario planning, nicely states, it is tremendously important 
for strategy and policymakers to get a deep understanding of 
possible future developments in order to be prepared for them. 

The Center for Digital Technology and Management (CDTM) 
aims to connect, educate and empower the innovators of 
tomorrow. It is our mission to equip our students with the tools 
and knowledge they will need to become responsible leaders, 
who actively shape their future environment, rather than only 
react to changes. 

This Trend Report is the result of the course Trend Seminar, 
which is part of the interdisciplinary add-on study program 
“Technology Management” at CDTM. About 25 selected 
students of various disciplines, such as Business Administration, 
Psychology, Architecture, Computer Science, Electrical 
Engineering, and others, work together on a relevant topic of 
our time. Over the course of seven intense weeks of full-time 

work during their semester break, the participating students 
dive deeply into the topic of the Trend Seminar. 

Working in several interdisciplinary sub-teams, students apply 
the knowledge of their main studies and learn new perspectives 
from their team members. They conduct trend research, 
develop scenarios of the future, generate ideas for innovative 
products or services, and detail them out into concrete business 
concepts. 

We would like to take the chance to thank everyone who 
contributed and made this CDTM Trend Report possible.
We want to thank BSH Hausgeräte GmbH for supporting this 

Trend Seminar. Particularly, we want to thank Tanja Haberlander 
and Frank Schäfer for their collaboration, their valuable insights, 
and their feedback throughout the whole project. We hope 
our findings support you in driving innovation in the context of 
Smart Living in the future!

In addition, we very much thank all our lecturers, who shared 
their knowledge and largely contributed to this project’s 
success: 

Quirin Bachmeier (CDTM)
Christian Beck (BSH)
Vincent von Bühren (CDTM)

Everybody can learn from the past. Today it is 
important to learn from the future.“ “

Herman Kahn
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Editorial

At BSH, our purpose is to improve quality of life at home 
and make people smile through our exceptional brands, 
high-class products, and superior solutions.

No matter where or how our consumers live, whether they 
are a family living in sub-Saharan Africa or a single person 
in a studio apartment in Manhattan – we want to excite all 
of them with innovative products and inspiring experiences 
along each individual consumer journey. 

To address individual needs, we focus consequently on the 
consumer. We are providing them with the right product 
portfolio and information when and where they are needed. 
During the orientation phase, most of our brand websites 
offer tools like product finders, which help to identify the 
product that best fulfills individual needs. Consumers can 
then purchase the selected appliance directly from our 
brand stores or our retail partners – both online and offline 
– depending on their location and personal preferences.

Throughout the usage phase, our Home Connect 
ecosystem offers additional services to increase our 
consumers’ experience. Among others, users can search 
for tasty recipes from partners like Kitchen Stories or our 
Home Connect Cookbook, and send the right settings right 
to their connected ovens. When uncertain about the best 
dishwashing or washer program, our Easy Start assistant 
directs consumers in the right direction. And when it comes 
to appliance care, our brands and customer service teams 
offer helpful cleaning and maintenance tips as well as 
different care packages for the longest possible appliance 
lifetime. They include appliance installation, accessories 
like special cleaning products, and remote diagnostics for 
connected appliances. 

We work continuously to learn about our consumers’ 
preferences as well as their current and future needs 
because they are essential elements of our innovation 
process.

This is why we were very happy that we had the opportunity 
to cooperate with the CDTM and participate in the seven-
week long Trend Seminar. Together with a diverse group of 
highly motivated students, we had a look into “Smart Living 
of the Future”. Starting with lectures of various industry 
and academic experts, the students were able to identify 
relevant trends, developed future scenarios, identified 
insights and key drivers and generated very promising 
ideas for potential business. All of this will serve us as great 
source and inspiration for innovations to improve people’s 
quality of life at home also in the future.

We would like to thank the Class of Spring 2021 for 
their enthusiasm and curiosity towards the topic. Their 
interdisciplinary backgrounds and passion were a great 
source of inspiration and have led to a multitude of very 
interesting ideas. It was a pleasure to experience the work 
with you at CDTM throughout these seven intense weeks. 
We wish you all the best in your promising future paths. 

PREFACE OF THE PROJECT PARTNER

A special thanks goes to Philipp Hofsommer and Franz 
Xaver Waltenberger for the great organization, the excellent 
communication and the great support.

Tanja Haberlander and Frank Schäfer
BSH Hausgeräte GmbH, Munich

Future interests me more than the past because I 
intend to live there.“ “

Albert Einstein
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Methodology

METHODOLOGY
For a given topic that is highly impacted by digital technologies, the 
Trend Seminar pursues three main goals:

	■ To analyze the status quo and recent developments in order to 
identify important trends

	■ To develop extreme scenarios of the future in order to be 
prepared for upcoming challenges

	■ To develop future-proof product and service ideas and to detail 
them out into business concepts.

These goals are represented by the three phases of the trend 
seminar: the Basic Phase, the Scenario Phase, and the Ideation 
Phase. 

Twenty-six students, supervised by two doctoral candidates, pursue 
the Trend Seminar in seven weeks of intensive full-time work 
alongside with their project partner. In each phase, interdisciplinary 
subteams are formed including students from technology, business, 
and various other backgrounds to combine versatile ways of thinking.

The Basic Phase yields a holistic overview on recent developments 
and trends in the environment of the overall topic. Based on 
the commonly used STEEP approach (Social-Technological-
Economic-Ecological-Political), the status quo and trends in the 
fields society & environment, technology, economics, politics 
& legal, as well as emerging business models are analyzed. 
Knowledge is gathered by literature research, preceded by a 
series of input presentations by experts on the topic. The class 
is split into five teams, each working on one of the thematic 
scopes. At the end of the Basic Phase, the teams present their 
key findings to each other in order for everyone to get a holistic 
view on the topic to build upon in the following phases.

The Scenario Phase builds upon the analyzed trends in order to 
create four scenarios of different futures in twenty years ahead. 
Driving forces behind developments are identified and specified 
as drivers with bipolar outcomes. Once specified, all drivers 
are ranked according to their respective impact on the overall 
topic and the perceived degree of uncertainty regarding their 
outcome. Two key drivers that are independent from one another 
and have both a high impact and a high degree of uncertainty 
are chosen and, with their bipolar outcomes, used to create a 
scenario matrix of four scenarios. A timeline for each of the 
scenarios is created and the scenarios are sketched out using 
persona descriptions and visualizations. The Scenario Phase starts 
with a two-day workshop followed by group work in four teams. 
Teams are newly formed in order to include experts from each 
subtopic of the Basic Phase in each new Scenario Team.

In the third phase, the Ideation Phase, the goal is to develop 
innovative business concepts, which are then tested against the 
previously developed scenarios. Within a two-day workshop 
on structured ideation following the SIT approach (systematic 
inventive thinking), a large number of business ideas are 
developed. Out of these, the most promising five ideas are 
selected and further developed into detailed business concepts. 
The business model canvas by Alexander Osterwalder and Yves 
Pigneur serves as the base structure. At the end of the seminar, 
the business model concepts are presented to the project partner 
and guests.
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List of Abbreviations

AAL
Ambient assisted Living

ADL 
Activities of daily living

AI
Artificial Intelligence

AR
Augmented Reality

B2B
Business-to-Business

B2C
Business-to-Consumer

BEEG
Bundeselterngeld- und Elternzeitgesetz

BGG
Behindertengleichstellungsgesetz

BM
Business Model

CAGR
Compound annual growth rate

CDTM
Center for Digital Technology and Management

CRM
Customer relationship management

DPA
Data Protection Act

ECB
European Central Bank

EMS
Energy Management System

ESG
Environmental, Social, and Corporate Governance

EU
European Union

GDP
Gross domestic product

GDPR
General Data Protection Regulation

GHG
Greenhouse gas

HAIs
Healthcare-Associated infections

HEMS
Home Energy Management System

ICO
Information Commissioners Office

ICT
Information and communications technology

IoT
Internet of Things

LTC
Long-term care

Mbps
Megabits per Second

MEP
Member of European Parliament

ML
Machine Learning

NATO
North Atlantic Treaty Organization

NLP
Natural Language Processing 

OECD
Organisation for Economic Co-operation and Development

PV
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R&D
Research and Development

SDG
Sustainable Development Goal

SDK
Software Development Kit
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List of Abbreviations

SEO
Search Engine Optimization

SPA
Smart Personal Assistance
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Terawatt-hour
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United Nations
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United States

USD
United States Dollar

USP
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World Economic Forum 
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Trends

TRENDS
The following chapter lists current trends that have a strong impact on smart living of the future. In accordance with the 
Basic Phase methodology, trends and related driving forces are structured into five areas: technological trends, societal 
and environmental trends, legal and political trends, economic trends, and business model trends.

TECHNOLOGY TRENDS.................................11

SOCIETAL & ENVIRONMENTAL TRENDS......19

LEGAL & POLITICAL TRENDS........................26

ECONOMIC TRENDS......................................36

BUSINESS MODEL TRENDS...........................43
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Technology Trends

TECHNOLOGY TRENDS
INFLUENCING THE FUTURE OF SMART LIVING

Individualized Personal Assistance
Ubiquity of Computing
Home Energy Management Systems
Domestic Robots
Data Protective Technology
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Technology Trends

TECHNOLOGY TRENDS
Influencing the Future of Smart Living

Technology is advancing at a more rapid pace than ever. It 
has transformed professional and private lives. People carry 
computers more powerful than those that sent mankind to 
the moon in their pockets. They use these devices to con-
nect with each other, entertain themselves, and manage their 
lives. The home of 2021 may superficially not differ much 
from homes of the past, yet technology accompanies peo-
ple's daily routines and lives. Understanding the technologi-
cal trends of today allows us to examine which technologies 
will have the largest impact on Smart Living in 2025. 

All of these devices in typical homes are intelligent, but 
the sum of their intelligence is their true potential. That is 
why people use personal assistants like Google, Siri, or Al-
exa to manage all of the intelligent devices in their homes 
and to have an intuitive, consistent interface for interacting 
with physical appliances. One can interact with them as one 
would with a human by speaking to them. What makes these 
assistants personal is the knowledge they possess about a 
person's habits and the data they have about their behavior.
Computers have become an integral part of our daily lives 
and are an omnipresent companion to peoples’ pockets, at 

their workplaces, and in front of their sofas. Most lives no 
longer only take place in physical spaces but also in digital 
ones. This trend continues with the advance of Augmented 
and Virtual Reality technologies further blurring the line be-
tween the digital and physical realities we live in.

The electrification of mobility and heating unifies multiple 
sectors of energy consumption into one connected system. 
This sector coupling will lead to a large increase in electricity 
demand. The introduction of more diverse, renewable ener-
gy sources has led to the inefficiency of the traditional grid 
system, making it challenging to handle such a huge power 
demand and facing challenges like distribution, sustainability, 
or reliability. Technology enables us to efficiently manage the 
electricity consumption and supply of peoples' homes and 
support their modern lifestyles.

Cleaning homes, doing the dishes, making food, or tending 
to plants, while simple tasks in principle, appear daunting: 
modern robots can take some of that weight off their owner's 
shoulders by taking care of these chores or assisting them 
in doing so, leaving more time to wind off after a long day.

Homes are filled with intelligent devices, some of them hav-
ing access to the most personal moments of their owners. 
Furthermore, all of these devices and services collect, ex-
change, and process data to be able to adapt dynamically 
to the context. However, the existing approaches to ensure 
users' data privacy and security in their most vulnerable spac-
es are outdated. Thus, it becomes very important for all in-
volved stakeholders to grasp the significance of developing 
secure systems that protect their users’ privacy.

Berzan Yildiz, Felix Rösner, Gergana Lishkova, Laura Moll, Tom Böhnel  
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INDIVIDUAL-
IZED PERSON-
AL ASSISTANCE
Services Will Provide Personalized 
Assistance Using Diverse Data Sources
Smart Personal Assistants (SPA) are increasingly becoming a 
part of homes. Their true potential exceeds by far the task to 
answer questions and give information, but with the increas-
ing interconnectivity of home appliances, those smart assis-
tants aim to become a centralized control unit for various 
Smart Home functions. SPAs will access diverse data sourc-
es such as past behavior, calendar entries, wearables, and 
weather forecast and combine this knowledge to provide 
personally adjusted assistance. They will enable enjoyable, 
smart comfort by intuitively managing home devices and indi-
vidualizing the living environment according to personal be-
havioral habits [1]. Automated home configuration from the 
SPA complements the possibility to control home appliances 
remotely [2]. Several potential communication channels be-
tween SPAs and humans, such as mobile phones, wearables, 
and voice assistants, are seamlessly connected and provide 
a holistic assistance experience. With the improvement of 
voice technologies, voice assistants are expected to become 
the preferred choice of communication interface [2], [3]. In 
addition to all these benefits and the increase in the use of 
this technology, there are also critical debates about Smart 
Home technologies. The main topic of this criticism relates to 
data protection issues.

Facts:
	■ The worldwide number of SPA users is expected to grow 

from 390m in 2015 to 1.8bn in 2021, which will result in a 
total revenue increase from 1.60bn USD to 15.80bn USD 
[4].

	■ While in 2017, one was able to control 7,000 physical de-
vices with Amazon Alexa, this number has increased to 
100,000 by 2020 [2].

	■ An average German household owns 7.13 IoT devices, 
which has increased from 6.30 since 2017.

	■ The global Smart Home appliances market is expected to 
grow 14% annually until 2027 [5].

Key Drivers:
	■ Technological advancements in the areas of  NLP,  ML, and 

AI will strengthen a smart environment [4].
	■ Covid-19 has drastically accelerated the digitalization 

of homes. 70% of surveyed respondents upgraded their 
homes, while half of them acquired smart devices [6].

	■ Smart Home devices are becoming faster and cheaper. 
This enables the majority of the population to adopt smart 
home devices [7].

	■ As more people gain access to the internet and network 
speed increases, more people can use Smart Home devic-
es. At the same time, the possibility of using these devices 
increases the demand for them [8].

Challenges:
	■ A SPA provides the greatest value if it can access many 

data sources. Heterogeneous technical systems represent 
a challenge for holistic integration [1].

	■ Intelligent personal assistance requires knowledge about 
individuals. However, data security and privacy risks are 
concerns that prevent people from sharing personal infor-
mation [9].

	■ SPAs need to gain users' trust. It demands an intuitive user 
interface and the ability to explain decisions transparently 
[10].

	■ A constant exchange with technologies implies health risks 
like overstimulation of the brain and dependence on the 
internet. Thus, technical detox becomes more difficult [11].

Impact on the Future of Smart Living:
By providing support to the user at home, digital assistants 
make life more convenient and reduce complexity. As a re-
sult, they will have more time and energy left to spend on 
their interests. Combined with interconnected devices, this 
will allow the user to take full advantage to personalize their 
living space. This trend will have significant implications on 
how people live in their homes and affect the product port-
folio of home appliance manufacturers. Quality and price will 
decide over the success of their products, as well as the op-
tion to connect to the internet and interconnect with related 
devices.
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Technology Trends

UBIQUITY OF 
COMPUTING
Lives Will Take Place In A Blend Of Digital 
And Physical Realities
People are surrounded by computing devices in their homes: 
the laptops used for work, the smartwatch worn on the wrist, 
the Smart TV used to wind down after a long day, or the 
Alexa and Siri that do every bidding. An average German 
household in 2020 owns 7 IoT devices [12]. Modern humans 
are constantly connected, receiving, and sending informa-
tion using these devices. Many of the things for which sep-
arate, analog devices were needed in the past can be done 
by small, handheld gadgets nowadays [13], [14], [15]. New, 
emerging technologies like Augmented and Virtual reality 
have the potential to take this to the next level. Technolo-
gy giants like Microsoft, Google, Facebook, and Apple are 
investing in these technologies [16], [17], [18], [19], [20]. Aug-
mented Reality will provide a permanent computing inter-
face, transforming personal computing as smartphones did 
in the past. Why would someone need a keyboard or external 
screen when their reality is already augmented with them? 
Virtual Reality allows people to be in any place they want 
from the comfort of their homes, be it at work, in a movie, 
or a lecture. Even further, merging human and machine has 
become an option with devices like Neuralink [21].

Facts:
	■ The amount of global mobile augmented reality users 

worldwide has increased from 200m in 2015 to 2bn in 
2021 [22].

	■ Virtual reality device shipments worldwide have increased 
from 9m units in 2018 to 24m units in 2020 [23].

	■ Since 2010, the global average number of connected de-
vices per person has increased from 1.83 in 2010 to 3.96 in 
2020, with a projected 9.27 by 2025 [24].

	■ Consumer spending on smart home systems worldwide 
has increased from $40bn in 2014 to $103bn in 2019, with 
a projected $157bn by 2023 [25].

Key Drivers:
	■ Over the last 40 years, processors have become faster, 

cheaper, and more efficient, enabling us to put power-
ful processors in all kinds of devices and deliver realistic 
graphical performance [7].

	■ Tech companies are investing large amounts of money in 
Virtual and Augmented Reality technologies and building 
teams dedicated to these technologies (e.g. Facebook 
with over 400 employees in their Virtual Reality depart-
ment) [26].

	■ Average internet speed across Western Europe has in-
creased from 45.6 Mbps in 2018 to 72.3 Mbps in 2020, 
enabling us to stream and download larger and more so-
phisticated digital content [8].

Challenges:
	■ Surrounding oneself with computing devices poses the 

danger of privacy invasion, with Augmented and Virtual 
Reality technologies being particularly susceptible to pri-
vacy and security risks (eye-tracking, permanent filming of 
the environment) [27].

	■ Digital technology use can have harmful effects on many 
areas of mental health, such as impaired emotional and 
social intelligence, addiction, social isolation, and sleep 
disorders [28].

	■ More and more people have become aware of the health 
risks of technology use, and many are limiting their use, 
with companies starting to build mechanisms into their 
operating systems that aid in limiting technology contact 
[11], [29].

Impact on the Future of Smart Living:
Lives do not only take place in the four walls of the home. 
A large part of peoples’ lives now takes place in the four 
corners of their screens, their smartphones, their laptops, or 
their televisions. Being surrounded by these computers and 
devices impacts the way homes are designed, and the way 
peoples' lives are lived. In the future, computing will become 
even more ubiquitous, and reality will be augmented through 
glasses and lenses, blending the digital space of the com-
puter and physical space. This will change the way people 
interact and perceive their living spaces.
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HOME ENERGY 
MANAGEMENT 
SYSTEMS
Connected Devices Will Enable Intelligent 
And Flexible Energy Management
Residential buildings in Europe account for almost 40% of 
the total power consumption [30], [31]. The urge to reduce 
greenhouse gas emissions increases. The transition towards 
renewable energy results in volatile energy production. 
Consequently, energy storage and the flexibility of energy 
consumption become critical. In addition, electrification of 
mobility and heat supply further increases the overall elec-
tricity demand. This highlights the urgent need for optimized 
energy management systems. Particularly for residential 
buildings, whose operation is dependent on the behavior 
of its occupants. To solve these issues, the concept of smart 
systems such as HEMSs has been integrated to control ener-
gy consumption and reduce consumers' energy bills. These 
Smart Grids incorporate techniques like auto-monitoring, bi-
directional communication, two-way power flow. Various ap-
proaches like ML and data mining could be used to forecast 
the power demand. For coordination of different IoT devices, 
Game Theory techniques could be implemented [32]. These 
technologies can further help the energy management units 
plan and make efficient decisions for flexible power demand 
in Smart Homes. However, to successfully build such a sys-
tem, customers' engagement in such products and services 
in the residential space will be inevitable [33].

Facts:
	■ The global Smart Home Energy Management market 

takes almost 30% of the EMS market size. Growth has 
been driven by companies like Nest, Google Home, or 
Samsung SmartThings [34].

	■ Adopting HEMSs with controllable distributed energy re-
sources (DER) could decrease consumers' energy bills by 
16% to 25% [30].

	■ An annual growth rate (CAGR 2021-2025) of 15.3% in the 
Energy Management Segment revenue results in an ex-

pected market volume of $14bn by 2025 [34].
	■ Residential Energy Storage in Europe increased by 57% in 

2020. Being coupled with only 7% of Europe's residential 
PV plants, growth potential remains [35].

Key Drivers:
	■ The rapid development of enabling technology (e.g. bet-

ter IoT connectivity, increasing CPU power) will empower 
the full automation of HEMSs.

	■ The necessity for reducing greenhouse gas emissions will 
make the development of sustainable electrification sys-
tems inevitable [36].

	■ Smart HEMS are one of the EU's 10 priority action areas 
in its Strategic Energy Technology Plan, and governments 
subsidize HEMS solutions [6], [37].

	■ Smart Meter rollout enables the digitalization of the ener-
gy market, which leads to greater clarity of consumption 
behavior and helps cut down electricity usage [38].

Challenges:
	■ The diversity of communication technologies from differ-

ent stakeholders, the integration of old home appliances, 
and the lack of consistent standard communication proto-
cols are leading to challenges in interoperability [33].

	■ Devices that are connected wirelessly to the internet re-
quire strong authentication and authorization controls to 
avoid severe security and privacy issues if a third party gets 
access to such sensitive data [39].

	■ The willingness to pay for Smart Grid systems is still low, 
with only 40% among the silent generation, compared to 
around 86% of millennials [40].

Impact on the Future of Smart Living:
The Smart Home of the future knows its inhabitants’ behavior 
and preferences. The rise of IoT and connected house appli-
ances allow access to energy-related information laying the 
foundation for efficient energy management. This minimizes 
electricity costs and has environmental advantages. Further-
more, the electricity sector will be coupled with transporta-
tion and heat supply and mostly run on renewable power. 
Smart Homes will be integrated into a Smart Grid with its 
neighboring buildings. Residential energy storages play a 
substantial role within these Smart Grids. Volatile electricity 
availability and dynamic pricing set incentives to shift ener-
gy-intensive processes to feasible times.
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Technology Trends

DOMESTIC 
ROBOTS
Robots Will Assist In Household Tasks And 
Create A Feeling Of Comfort
Time-consuming and unpleasant chores are a substantial part 
of everyday life. But robotic systems undergo technological 
advancements in cognition, interaction, and manipulation 
and will be able to take over or support household chores 
in the future [41], [42], [43]. Today's most popular robotic ap-
plications in households are floor cleaning, window cleaning, 
and lawn mowing [44]. These robots continue to improve; 
for example, the latest vacuum robots are connected devic-
es with voice recognition capabilities [45]. The robot “temi” 
[46] is an example of emerging personal home robots. It 
navigates freely and serves as a platform for all kinds of as-
sistance and entertainment purposes. Moreover, temi aims 
to be interconnected with home devices to act as a Smart 
Home Hub. The interaction between robots with dynamic 
environments is intensively studied in research projects [42]. 
Research robots demonstrate their ability to actively support 
humans; however, these robots would currently be too costly 
for private use [47]. Other robots such as Car-O-bot illustrate 
carefully discussed emotional design to make the product 
appealing and attractive for humans [48]. Another valuable 
application is assistive robots which will support elderly and 
disabled people to live independently [49].

Facts:
	■ 55m household robots are expected to be sold in 2022. 

The household robot market is expected to have an annual 
growth of 20.50% between 2021 and 2026 [50].

	■ Full-time employees in Germany spend on average more 
than two hours per day on household work, part-time em-
ployees significantly more [51].

	■ Gen X and Gen Y value leisure time more than Boomer 
[52].

	■ People of all ages are generally open to robots in their 
homes. Older adults in the US even prefer robot assis-
tance over human assistance for chores and information 
management [53], [54].

Key Drivers:
	■ Advancements in ML, cognition, interaction, and manipu-

lation make robots more intelligent and capable [41], [42], 
[43]. Robots can take over more difficult and more com-
plex tasks.

	■ There is a high investment for research and development 
in robotics [55]. Driving forces for robotic innovation are 
mainly logistics, industry and healthcare. However, innova-
tions from various robotic applications can be transferred 
to domestic robots.

	■ Computing is becoming ubiquitous in all areas of life. Peo-
ple are becoming increasingly used to computers and ro-
bots. Hence, an increasing acceptance of domestic robots 
can be expected.

Challenges:
	■ Robots excel at executing repetitive tasks, but the variety 

of household tasks is huge. Narrow household tasks that 
are feasible for robotic automation, such as vacuuming, 
are already largely exploited.

	■ Costs for the robotic system are currently very high. The 
aforementioned temi robot costs 3999 USD and does not 
have a robotic arm or the ability for object manipulation. 
Costs of home robots need to fall to be appealing to the 
mass market [56].

	■ The deployment of robots at homes poses safety risks. 
Regulators are expected to set high safety standards for 
domestic robots [57].

Impact on the Future of Smart Living:
Domestic robots will disturb the execution of dull and te-
dious household chores. In the short-term, robotic systems 
will continue to assist with executing specific narrow tasks 
like cleaning or mowing the grass. In the long-term, generic 
robots may be capable of performing more universal func-
tions. For example, the mentioned Car-O-bot aims to be-
come a gentleman butler. This will not only impact the con-
cept of household appliances known nowadays but change 
the organization of the whole living space. The automation of 
household chores will save working time which will be spent 
on more enjoyable activities. Furthermore, robots will con-
tribute to a feeling of comfort, safety, and companionship in 
living spaces.
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DATA PRO-
TECTIVE 
TECHNOLOGY
Interconnected Smart Homes Will Require 
Secure Data Protection
With the rapid development of the Internet of Things (IoT) 
in the context of Smart Living, the number and diversity of 
connected devices to home networks are promptly grow-
ing. These interconnected devices and services collect, ex-
change, and process information to adapt dynamically to the 
context. Individualized services provide great value; however, 
they rely on personal behavioral data. Especially in private 
homes, the users' most vulnerable space, privacy is critical. 
Whereas cloud services revolutionized many areas of every-
one's daily life, traditional cloud computing is most often 
not conformable to privacy regulations. This is one reason 
for the emergence of edge computing in the IoT ecosystem 
[58]. This represents a countertrend to the rise of cloud com-
puting. Novel approaches such as federated learning enable 
collaborative but decentralized ML to preserve users' privacy. 
In addition to privacy concerns, the threat of unauthorized 
external access is crucial. Every additional connected device 
presents a new potential point of attack. Traditional cyberse-
curity practices are outdated, and many current Smart Home 
devices have been proven to be insecure [9]. Secure systems 
must be developed to prevent cyberattacks with possible 
consequences for the health and safety of the inhabitants.

Facts:
	■ In 2018, 22bn connected IoT devices were used world-

wide, and this number is expected to expand to 38.60bn 
by 2025, reaching a CAGR of 22.60% [59].

	■ In the past year, 35% of US broadband households report-
ed having a data security problem with at least one of their 
IoT-connected devices, including malware or spyware in-
fection, loss of privacy, and data identity theft [60].

	■ 40.80% of digital households worldwide have at least one 
vulnerable device, which can be easily hacked. This puts 
the whole home network at risk [61].

Key Drivers:
	■ Lawmakers in Europe implement stricter data privacy laws 

like GDPR, incentivizing the development and adoption of 
privacy-enhancing technology [62].

	■ An increasing number of devices are connected to the IoT, 
which leads to enormous amounts of data being gathered 
from everyone’s private spaces.

	■ Since the implementation of GDPR and DPA in May 2018, 
the data protection awareness of the end-user has raised 
enormously. The total number of public contacts received 
by the ICO has increased by almost 70%. The number of 
data protection complaints has doubled, and the number 
of personal data breaches has tripled [63].

Challenges:
	■ Security services can be difficult to implement within a het-

erogeneous ecosystem which integrates several types of 
devices [1].

	■ Many Smart Home-based IoT blockchain protocols create 
significant overhead traffic, which leads to processing is-
sues due to IoT devices that are limited in bandwidth [64].

	■ Ensuring secure access to all IoT-connected devices leads 
to higher prices when building Smart Home living spaces.

	■ IoT devices often do not have straightforward updates or 
any other way to inform the end-user about potential se-
curity breaches, leading to a huge delay in counteractions.

Impact on the Future of Smart Living:
Home is the place where people's most private moments 
happen and where everyone feels most vulnerable. Technolo-
gy has empowered people and made the lives in homes easi-
er and effortless, but at the same time, modern technologies 
require large amounts of data to provide intelligent services. 
The interconnectivity of these devices makes them openly 
exposed to outside attacks. The introduction of technology 
into living spaces is inevitable. Many opportunities arise for 
potential market players who can reap its benefits. However, 
it is essential to responsibly preserve everyone's privacy and 
keep the atmosphere at home safe in the process.
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SOCIETAL & ENVIRONMENTAL 
TRENDS
INFLUENCING THE FUTURE OF SMART LIVING

Aging in Place
Household Constellations
Physical Health Solutions
Rising Environmental Concern
Rise of the Home Office
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SOCIETAL & ENVIRONMENTAL TRENDS
Influencing the Future of Smart Living

Humans are social beings by nature. With society and the 
environment having a significant impact on decisions and be-
havior, this is particularly relevant for everyday life. As of early 
2021, the COVID-19 pandemic is largely dominating daily life 
in all societies. The pandemic does not only directly impact 
how people interact but also shapes society in the future. But 
are these changes here to stay? When looking at the bigger 
picture, there are far more trends that influence the way peo-
ple live. In the following, five trends will be discussed which 
will significantly shape (smart) living in the near future.

More and more people are worried about the ongoing cli-
mate change. They are realizing the impact their behavior has 
on the environment. This will be reflected in a shift towards 
a more sustainable lifestyle, focusing on low energy and re-
source consumption.

Similarly, there is a rising awareness for physical health 
through implementing a healthy lifestyle. People are willing 
to accept technology to help them live a healthy life. This 
does not only include solutions regarding the execution of 
fitness exercises from home but also specific devices with the 

ability to track data and give direct recommendations on di-
ets and changing eating patterns.

During the COVID-19 pandemic, both employers and em-
ployees have experienced the potential down and upsides 
of home office work. Even though there is a gap between 
people having the ability to work from home and people who 
do not, it becomes evident that remote working will partially 
stay. Therefore, the home of the future will either have a spe-
cial space dedicated for remote working or have adaptable 
rooms.

When considering society as a whole, two distinct drivers 
have the most effect on demographics. First, the population 
in most developed nations is aging. This puts a strain on the 
housing market as the elderly have their own needs. The 
implementation of technology in peoples’ homes could par-
tially enable aging at home. This will be crucial as there are 
already not enough caregivers available in most developed 
countries. Secondly, household constellations are diversifying 
due to a cultural shift and an increase in migration.

Taking everything into account, there are multiple facets of 
how society and the environment will change the future of 
people’s homes. The Smart Home of the future will consist 
of more flexible and customizable spaces as lifestyles are 
getting more diverse. More people will consider sharing 
parts of their homes as space in cities is getting increasingly 
scarce and expensive. This will lead to new ways of designing 
homes, and living will become more social. As a result, there 
will be a decrease in large and private homes in city centers. 
Lastly, people will start to fully embrace technology in their 
homes as it not only allows them to reduce costs by e.g., 
saving energy but also staying healthy thanks to personalized 
health solutions.
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AGING IN 
PLACE
Growing Requirements And Potential In 
Assisted Living

The human population is aging globally both in terms of ab-
solute and relative numbers: In 2019, the global share of the 
population older than 65 was 9%. This share is projected to 
rise to 25% by 2050 in Europe and Northern America [65]. 
This development can be linked to low fertility and increasing 
life expectancy. Globally it can be observed that increasingly 
more 65+ year-olds are living alone or only with a spouse 
in a domestic environment. This "aging in place" [66] has 
strengthened the wish for more independence and privacy: 
barrier-free housing and care assistance in supported accom-
modations will grow in popularity. New habitation forms like 
co-living for lower-income pensioners will emerge. In regions 
where aging is particularly pronounced (namely Europe, 
northern America, and Japan), the impact on the future of 
living will be powerful [66]. Although frequently overlooked 
as technology users, people aged 65 years or older have 
a relatively positive view of technology. They believe that 
technology will aid their well-being, health, and security [67]. 
Considering their substantial purchasing power and the will-
ingness to invest accumulated savings, this age group is be-
coming more relevant as consumers, particularly in living [68]. 

Facts:
	■ The fertility rate has halved from five children on average 

in 1966 to 2.5 globally (1.6 in Europe) in 2020 [69], [70].
	■ Global life expectancy has more than doubled since 1900 

to 72.6 years in 2019 [70].
	■ In 2019, the global share of the population aged over 65 

years was 9%. Projections show that by 2050, 25% of citi-
zens living in Europe and Northern America could poten-
tially be aged 65 or older [65].

	■ In 2013, the overall shortfall of health workers in Europe 
was estimated to be 1.60m, accounting for roughly 22% of 
the global shortage [71], [72].

	■ Retirement is related to more significant depressive symp-
toms among men [127]. Older divorced or widowed wom-
en experience a greater sense of freedom [128].

Key Drivers:
	■ As more women participate in the labor force, the oppor-

tunity cost of bearing children increases. This effect is most 
substantial in western countries [73].

	■ When today's 50 plus generation retires, they are used to 
technology in their homes. They have both high expec-
tations and high purchasing power. Particularly in devel-
oped countries, the elderly are the only growing consumer 
group [68], [74].

	■ Due to a shortage of healthcare workers and caregivers in 
the EU, technology-assisted care will become necessary to 
support the growing number of 65+ year-old people [75].

Challenges:
	■ As the current fertility rate is below the replacement rate in 

Europe, the population is shrinking in the long run. The im-
plications for society are vast. It mainly leaves the working 
people with less disposable income to spend on housing 
because they have to support an increasingly bigger share 
of the elderly [65], [69].

	■ One-third or more of senior residents have reported feel-
ings of loneliness and social isolation [66].

	■ Older people have higher expectations for their homes 
than young adults. They require individual and special fa-
cilities to ensure well-being, such as a barrier-free environ-
ment [66], [76].

Impact on the Future of Smart Living:
An aging population puts a strain on the housing markets 
due to their higher spatial requirements [77]. Advancements 
in home automation such as cleaning robots can help per-
form domestic tasks and promote physical independence 
[78], [79]. A smarter residence that enables safety and mo-
bility can partly ease the need for care assistance [76]. Fur-
thermore, developing these technologies and new forms of 
co-living can make the elderly feel more connected [80], [81]. 
This psychological satisfaction can potentially alleviate age 
loneliness and further facilitate aging-in-place [82].
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PHYSICAL 
HEALTH 
SOLUTIONS
Embedding Customized Health Solutions In 
Everyday Life
Scientific studies and social perception outline that nutrition 
and physical fitness are important components of a healthy 
life. At the same time, low global nutrition and fitness stan-
dards can be observed. One way to solve this global issue is 
through technological development, empowering citizens to 
adapt general best practices to their individual needs [100]. 
Although there are various ways to design these solutions, 
for maximizing the customer value, they should all have the 
following in common: customizable by consolidating data 
from different sources and easy to embed in daily life. These 
solutions have the power to increase the adoption rate of a 
healthy diet and fitness level for people in different life stag-
es, e.g., offering meal plans tailored to the individual pref-
erences and fitness exercises suiting the individual skill level 
and the daily schedule. Implementing these innovations de-
mand connected kitchen devices to offer an optimal custom-
er experience, as well as further home appliance innovations, 
like smart mirrors, to enable a home gym for everyone. By 
doing so, an increase in the global health level is possible, as 
well as reducing symptoms of depression of people in every 
stage of life [101].

Facts:
	■ 80% of the global adolescent population are insufficient-

ly active and therefore have an increased risk of death of 
about 20% to 30% [102].

	■ Worldwide obesity has tripled since 1975, and an unbal-
anced diet is one of the leading global risks to health [103], 
[104].

	■ There is a 13% rise in mental health conditions globally 
[105].

	■ Nutrition and physical activity highly dependent on indi-
vidual characteristics [102], [103].

	■ The number of people seeking online health information 
has doubled since 2005 [106].

	■ 69% of UK citizens use the internet to seek health advice 
without the option of receiving personalized recommen-
dations [106].

Key Drivers:
	■ People are seeking help regarding their eating habits 

(75%) and their exercise activities (30%). 65% of Europe-
ans would use technological solutions in the nutrition area 
[107], [108].

	■ Physical activity improves mental health and quality of life, 
which is increasingly demanded by the global population 
[102], [109].

	■ Elderly people are more willing to maintain their health 
level than any other age group while being more open to-
wards technological solutions compared to the behavior in 
the past. Thus, they represent a major target group [110], 
[111].

Challenges:
	■ Consumers are concerned about data privacy regarding 

the data exchange between different products and ser-
vices, especially in healthcare. This depends on the society 
and is especially true in the German context [112].

	■ Global mental health problems caused by stress in the so-
cial and work environment are on the rise. The individual 
confrontation with stress leads to a decrease in physical 
activity. This effect may increase after the COVID-19 crisis 
and the associated layoffs [109].

Impact on the Future of Smart Living:
Implementing a balanced diet will impact the population by 
changing eating habits through solutions like smart plates, 
which track eating behavior. Those solutions have the power 
to streamline daily tasks like cooking and writing shopping 
lists [113]. For implementing a sustainable fitness routine, the 
focus is on home exercises that smart mirror technologies 
could support [114]. Tracking the execution of your fitness 
exercises and your exhaustion level will provide you with tai-
lored exercises. Thus, the home will change by implementing 
modular concepts, e.g., using the living room as a home gym, 
and streamlining your kitchen tasks, e.g., automatically up-
dating your shopping list. 
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HOUSEHOLD 
CONSTELLA-
TIONS
Customizing Spatial Demands Due To 
Shrinking Family Size
Across industrialized countries, family structures have under-
gone a significant change due to several demographic and 
cultural trends. The average number of children per couple 
is steadily decreasing. The societal status of marriage has 
changed: Just a few years ago, marriage was an integral part 
of everyone's life. Nowadays, it has become an option, often 
later in life. The average length of a marriage has also de-
creased, as divorce rates are up [83]. Relationships are more 
diverse, resulting in new forms of living together: These 
new models include patchwork families, single-parents, liv-
ing-apart-together [84]. As a direct consequence, the aver-
age size of households is shrinking [85]. Consequently, mi-
cro-apartments with a floor area of 20-35 square meters are 
on the rise. This demand is accelerated in cityscapes, where 
the housing market is already strained [86]. As other more di-
verse forms of households are emerging, personal space will 
be used differently, which leads to a need for more adaptable 
and multifunctional spaces. It is facilitated by an increase in 
shared spaces, ranging from simple communal ovens to the 
possibility of renting a dining room for a few hours.

Facts:
	■ In Germany, approximately 12% of couples live apart. 

Among younger couples (16-29), this share is estimated 
to be 43% [74].

	■ Graduates work at twice as many different companies in 
the five years after their graduation compared with 20 
years ago [87].

	■ Between 2010 and 2019, the total number of households 
in the EU grew by 7%. The average size of households de-
creased from 2.4 to 2.3 persons [85].

	■ In Germany, the number of one-room apartments in-
creased by approximately 11% between 2010 and 2018  
[88].

Key Drivers:
	■ In the early 1970s, the average marriage age was 25 years 

for men and 23 years for women. This has increased to 34 
years and 32 years, respectively [89].

	■ Women's employment rate has increased by 5% from 2008 
to 2018 and the number of single households by 18%. In 
general, there are higher divorce rates, while fertility has 
decreased [85], [90].

	■ As more flexible working spaces and individualistic life-
styles are emerging, the demand for temporary mi-
cro-apartments is increasing [88].

.

Challenges:
	■ The number of single-person households is increasing fast-

er than the pace at which micro-apartments can be built. 
For example, Frankfurt is undersupplied of micro-apart-
ments by 78% [91].

	■ One significant difficulty lies in providing more adaptable 
spaces, particularly for those working from home during 
COVID-19. As a result, 25% of current home builders are 
considering additional space that could be used in many 
different ways, e.g., home office, home gym, and guest 
room in one based on the current need [92], [93].

Impact on the Future of Smart Living:
The diversification of household constellations will heavily 
influence how living space will be used. There will be a high-
er need for more adaptable and modular spaces to cater to 
households' different conditions [94], [95]. Supported by in-
telligent and convertible appliances, rooms will need to serve 
many purposes. An increasing trend of society will likely favor 
stronger social and communal ties [96], [97]. Sharing ame-
nities will make housing more affordable and might lead to 
smaller homes overall [98]. With kitchens, gyms, and laundry 
machines likely to be shared by multiple tenants, amenities, 
and services will be of higher quality [98]. Co-Habitation is al-
ready taking place in many shapes and forms [99]. The design 
of future homes is largely impacted, as traditionally, homes 
were designed with a typical family in mind. New spacing 
concepts will blur the line between private and public space. 
Shared dining areas and kitchens will be core components 
of these rising housing concepts [95], [99]. This will make the 
design and planning of new living spaces more complex.

Societal and Environmental Trends
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RISING ENVI-
RONMENTAL 
CONCERN
Growing Awareness Of The Climate Crisis 
And Demand For Sustainable Solutions
While environmental topics have been discussed by scien-
tists, climate activists, and politicians for many years, global 
awareness of the imminent climate emergency has recently 
reached a tipping point. In 2019, millions of people across 
the globe went to the streets to express their frustration 
for insufficient actions towards limiting irreversible climate 
change impacts [126]. In 2020, the five most likely global 
risks according to the WEF all belonged to the environmen-
tal category [127]. The number of companies announcing 
science-based climate targets has reached over 1300 and is 
growing exponentially since 2019 [128]. Consumers across 
the globe are becoming more aware of the imminent climate 
crisis. But it does not end with awareness: a significant and in-
creasing number of consumers believe their actions can have 
an impact on combating climate change and are beginning 
to adopt a more sustainable consumer behavior [129], [130]. 
This starts at home and influences how people live: among 
the most frequent changes consumers are reporting to have 
implemented are reductions of water use, waste generation, 
and energy consumption in their households [131], [132]. 

Facts:
	■ The share of global consumers concerned about climate 

change increased from 71% in 2014 to 77% in 2019 [133].
	■ Overall, the concern is higher in emerging countries and 

younger generations [133], [134].
	■ Globally more people believe their actions have an impact 

on combating climate change. In the period from 2018 to 
2020, the share rose from 65% to 72% in Europe, from 
55% to 72% in the USA, and from 69% to 84% in China 
[129], [130].

	■ A global study from 2019 showed that 69% of participants 
have modified their consumer behavior in recent years out 
of concern about climate change [131].

Key Drivers:
	■ Until 2021, governments in 34 countries and the European 

Union declared a climate emergency (from 4 before 2019) 
[135].

	■ In previous crises, declarations of emergency have led to 
increased public attention [136].

	■ In September 2019 alone, an estimated 6m people partici-
pated in a series of global climate protests [126].

	■ An analysis of search terms suggests that civil disobedi-
ence movements are raising public awareness of the cli-
mate change emergency [137].

	■ In a global survey in 2020, 70% of the participants report-
ed that the COVID-19 outbreak made them more aware 
of how the environment is threatened by human activity 
[132].

Challenges:
	■ Following the pandemic, governments, businesses, and 

individuals might shift their focus to rebuilding shattered 
economies. As a result, a shortfall of investment in climate 
action and a loss of both public and political attention re-
garding environmental topics is possible [138].

	■ While most consumers are concerned about their carbon 
footprint, a global survey in 2019 found that only around 
50% are willing to pay more for sustainable products. 
Among the participants not willing to pay more, most 
would still choose an environmentally friendly product 
over others, all else being equal. [139], [140].

Impact on the Future of Smart Living:
As consumers are becoming more aware of the climate crisis, 
they're changing their behavior and are setting an increasing 
focus on sustainability. The most common factor is reducing 
household energy consumption [132]. In a US survey in 2020, 
44% of consumers reported a wish to see real-time electricity 
pricing and actual energy consumption by appliance, indi-
cating a desire to better manage energy [134]. Smart Home 
energy management systems, including heating and lighting 
control, are expected to reach a household penetration of 
17.2% in Europe by 2025, compared to 5.6% in 2021 [141]. 
Besides energy preservation, residential energy production 
and storage reduce environmental impact and continuously 
become more popular [142], [143].
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RISE OF THE 
HOME OFFICE
Working At Home As An Alternative To 
Office Cubicles
The COVID-19 pandemic has demonstrated how rapidly re-
mote work can be implemented across a large part of the 
economy. Companies throughout the world accelerated their 
digital transformation and implemented remote working at 
scale [115]. Particularly in the service industry of developed 
countries, the benefits of working from home, such as higher 
work productivity and less time commuting, are too signif-
icant to be ignored [116]. The best examples being jobs in 
finance and management, where 76% and 68% of the tasks 
respectively can be done remotely without productivity loss-
es [117]. Most workers cannot work remotely and won’t be 
able to do so in the future, making 20% to 25% of the work-
force in advanced economies capable of working from home 
a privileged minority [118], [119]. The trend towards home 
office is driven by strong factors: the workers’ desire for a 
hybrid approach, considerable corporate savings, and a bet-
ter quality of life [120]. However, remote workers will have to 
make substantial investments to work from home effectively 
[121]. Regardless of the challenges mentioned above, the 
home office, whether hybrid or full-time, is here to stay as 
it offers a long list of benefits and opportunities for workers 
and corporations alike.

Facts:
	■ About 20% to 25% of the workforce in advanced econ-

omies can work from home between three and five days 
a week without productivity loss, with up to 22% of in-
creased productivity [53], [122].

	■ "Home Office", "Remote Working", and "Working From 
Home", were trending words and reached all-time global 
search highs in 2020 with Google Trend scores of 90/100, 
15/100, and 100/100, respectively. Comparatively, the 
Google Trend scores for the year 2019 were: "Home Of-
fice" 36/100, "Remote Working" 8/100, and "Working 
From Home" 30/100 [122].

	■ 76% of office workers globally want weekly work from 
home days [120].

Key Drivers:
	■ The COVID-19 pandemic forced companies to rapidly dig-

italize; an increase in remote working that would normally 
have taken 454 days pre-pandemic, was completed in 10.5 
days in 2020 [115].

	■ 20% of the workforce in the United States is expected to 
continue working remotely after the COVID-19 pandemic 
on a full-time basis [123].

	■ Employees can save 640 – 6,400 USD per year by working 
remotely at least 3 days per week. The savings come main-
ly from reduced costs on gas, and food [124].

	■ Similarly, firms can save 11,000 USD per half-time remote 
worker by saving on real estate costs, and reduced absen-
teeism [125].

Challenges:
	■ As many as 60% to 75% of jobs in the United States cannot 

be performed remotely [119]. Some work activities that 
can be done remotely, such as employee onboarding are 
more effective in person [118].

	■ Four out of five workers find it difficult to shut off after 
work when working from home, which could lead to men-
tal health problems [125].

	■ A challenge for a 100% remote working approach is the 
fact that young professionals are still attracted to large cit-
ies such as New York and London mainly because of net-
work development, job opportunities, and social circles, 
which act as strong talent magnets [123].

Impact on the Future of Smart Living:
The home of the future will have a dedicated space for re-
mote working, which will be used a couple of days per week 
and be paid by the employer [118]. Job opportunities with 
remote working opportunities will be coveted more than 
before the pandemic [117]. The home office will impact the 
Smart Living of the future by bringing the office to people’s 
most intimate place - their home. Households will prompt-
ly demand smart appliances, tools, and flexible spaces, not 
only to live but also to work at home. New solutions will be 
multipurpose to fulfill the requirements of office work in a 
home context.

Societal and Environmental Trends
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LEGAL & POLITICAL TRENDS
INFLUENCING THE FUTURE OF SMART LIVING

Promoting A Circular Economy
Climate-Neutral Living
Flexible Working
Investments In Digital Transformation 
Data Regulation
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LEGAL & POLITICAL TRENDS
Influencing The Future Of Smart Living

Governments need to constantly adapt laws and policy 
frameworks to ensure socio-economic prosperity through-
out the dynamics of climate change, digitalization, and de-
mographic change. These regulations profoundly impact the 
way people live in the future, transcending from the daily 
routines of individuals to the way industries produce goods 
and services. This section presents five critical trends of such 
political and legal actions.
 
Climate change, induced by a steady increase in GHG emis-
sions, and environmental degradation, caused by extensive 
resource depletion, pose an existential threat to societies 
worldwide. Dramatic increases in public awareness about 
these issues and subsequent voter pressure to take urgent 
action against them lead to more ambitious environmental 
policies. Within this domain, two clear trends impacting the 
future of Smart Living can be derived. First, there is a large 
regulatory push towards a circular economy, which means 
that the value of products, materials, and resources in closed 
loops is maximized. At the same time, waste is reduced to 
a minimum. Second, carbon taxation and stricter energy ef-
ficiency regulations are introduced to achieve a more dras-

tic reduction of CO2 emissions in the Smart Home industry. 
These political and legal trends will have lasting impacts on 
Smart Living: requiring new ways of designing and produc-
ing home appliances, facilitating new business models, and 
disrupting cost structures and prices of residential infrastruc-
ture, products, and utilities.
 
Furthermore, driven by changing family models and transfor-
mation of the workplace, employees are demanding more 
flexible ways of working. The opportunities offered by dig-
ital technologies and their accelerated adoption due to the 
COVID-19 pandemic are enabling most employers to offer 
these flexible working options. Meanwhile, governments are 
introducing policies to promote and facilitate workers' claims 
to remote working. In addition, these policies strive to enable 
families to arrange their work and personal lives according 
to their individual preferences. This is likely to increase the 
use of Smart Home systems, which can improve work-life bal-
ance by enhancing well-being and reducing stress, and Smart 
Home devices, which enable data security and compliance 
with labor laws. 
 

The digital transformation of society and the economy has 
also reached the home. There is increasing adoption of in-
terconnected Smart Home devices that understand and 
accommodate the users' routines and habits in their most 
private environment. As these devices have access to par-
ticularly sensitive information, there is a trend towards more 
sophisticated data privacy regulations based on the GDPR. 
At the same time, to realize the full potential of these Smart 
Home technologies, a trend towards more significant public 
investments in digital infrastructure such as the roll-out of 5G 
networks is evident.
  
In the following, legal and policy trends concerning climate 
change, digitalization, and working activities and their impact 
on the Smart Living industry will be elaborated further. For 
each trend, key facts, drivers, and challenges are introduced.
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PROMOTING 
A CIRCULAR 
ECONOMY
Increased Regulation Of Sustainable 
Product Life Cycle Management
The transition towards a circular economy is a central 
contribution to the EU's Green New Deal [144]. By progres-
sively decoupling the consumption of finite resources from 
economic growth, the EU can reduce its dependence on 
imported raw materials and vulnerability to resource supply 
shocks, like those posed by the COVID-19 crisis. Meanwhile, 
it can create new opportunities for innovative business mod-
els [145]. The EU adopted a Circular Economy Action Plan 
for industries with high circularity potential or a high level 
of raw materials consumption to drive this transition. These 
include electronics and ICT, batteries, packaging, plastics, 
textiles, construction and buildings, and food [144]. All of 
these can be closely linked to the future of living. For the 
first time, the plan ensured that between 2016 and 2020, 
more than 10bn EUR of public funding from EU programs 
was allocated to fostering a circular economy in the EU. All 
of the 54 actions of the plan were delivered by 2019 [145]. 
In 2020, the EU comprehensively revised this action plan to 
further accelerate the transformational change [146].

Facts:
	■ Ecodesign regulations for household appliances now in-

clude systematic criteria on durability, reparability, recy-
clability, and recycled material content of products [147].

	■ A new “right to repair” requires electronics sold in the EU 
to be repairable for up to 10 years, and manufacturers to 
supply spare parts for broken devices within 15 working 
days [144].

	■ The EU plans to introduce a mandatory score to indicate 
the repairability of consumer electronics sold in the EU. 
France already passed a national law for this [148].

	■ The Construction Product Regulation will be revised, in-
cluding recycled content requirements for construction 
products [144].

Key Drivers:
	■ Humanity would need 2.8 planets if everyone consumed 

resources at the rate of the EU. Global population growth 
and a rise in living standards in developing countries no 
longer allow this disproportion [149].

	■ By 2030, the circular economy could unlock global eco-
nomic growth of 4.5tn USD and create around 700,000 
new jobs as well as a 0.5% increase in GDP for the EU 
[150], [151].

	■ 77% of EU citizens prefer repairing their devices to replac-
ing them. In comparison, 79% think that manufacturers 
should be legally obliged to facilitate a repair or replace-
ment of individual parts [152].

Challenges:
	■ A circular economy requires a fundamental transformation 

of supply chains and production processes involving new 
forms of collaboration between stakeholders [153].

	■ Recycled materials often cannot yet compete with virgin 
materials regarding price and quality. To do so, recycling 
technologies still need to mature significantly, which re-
quires significant investments [154].

	■ Recovery and recycling processes within a functioning cir-
cular economy are very energy-intensive. To make them 
viable, a large uptake of renewable energies is required 
[155].

Impact on the Future of Smart Living:
Increased legislation on the circular economy will make 
companies more responsible for the performance and sus-
tainability of their products throughout the entire lifecycle. 
This will significantly transform supply chains and production 
processes while incentivizing manufacturers to keep owner-
ship of their products and materials. To do so, they may in-
troduce new business models such as product-as-a-service, 
sharing, or pay-per-use. In the future, this may lead to more 
extensive adoption of new co-living concepts in urban areas, 
where home appliances are shared more extensively, or rent-
al apartments are pre-furnished with subscriptions to textiles 
and home appliances.

Legal and Political Trends

28Trend Scenario IdeationTrend



Legal and Political TrendsLegal and Political Trends

CLIMATE-
NEUTRAL 
LIVING
Policies To Enforce Reduction Of Carbon 
Dioxide Emissions
Climate change caused by GHG emissions results in high 
costs for society and the economy through damage to 
property, infrastructure, and health [156]. Increased public 
awareness and voter pressure brought climate action to the 
forefront of the political agenda [157]. With the Climate Pro-
tection Programme 2030 and the new Climate Change Act, 
the Federal Government of Germany aims to reduce green-
house gas emissions by 55% by 2030 compared to 1990 
[158]. The EU focuses on EU-wide policies and mandatory 
national climate change targets [159]. At the end of 2019, the 
European Commission presented the "Green Deal", which 
aims to make Europe the first climate-neutral continent by 
2050 [160]. This will also impact the Smart Living industry. 
Through stricter energy efficiency and ecodesign standards 
for home appliances, targeted policies can influence design 
and production [161]. Regulations such as the CO2 price in-
troduced in Germany in 2021 can lead to changes in costs 
and pricing of goods and services with high emissions [159]. 
However, Smart Homes also represent an opportunity to con-
tribute to climate action through energy efficiency analyses 
and reduction recommendations [161]. 

Facts:
	■ In 2021, fossil fuels suppliers in Germany have to pay 25 

EUR per ton of carbon dioxide emitted, rising to 55 EUR in 
2025 with a CAGR of 22% [162].

	■ In October 2019, the European Commission adopted new 
ecodesign measures for appliances, leading to 167 TWh 
of energy savings per year by 2030, equalling Denmark's 
annual energy consumption [147].

	■ New energy labels for appliances in the EU have been in-
troduced in March 2021 [163].

	■ The fourth round of negotiations on the first European 
climate law closed in March 2021 included establishing a 

system to monitor progress on climate neutrality and the 
permission to adopt measures [146].

Key Drivers:
	■ Climate change causes damage to property, infrastructure, 

and human health, creating high costs for society and the 
economy, which is putting pressure on politics [156].

	■ Climate change is assessed as high risk by a growing ma-
jority: In 2021, for the first time, the five most likely long-
term risks in the World Economic Forum's Global Risks 
Report were environmental risks [164].

	■ Vote shares of Bündnis 90/Die Grünen in the European 
elections in Germany increased between 1979 and 2019 
from 3.20% to 20.50% [157].

	■ The share of MEPs who belong to the European Green 
Party rose from 2.50% in 1984 to 11.40% in 2019 [165].

Challenges:
	■ While the benefits of strict environmental policies are 

global, the costs have to be carried by each country's pop-
ulation. Therefore, the incentive for a government to pur-
sue ambitious climate regulations alone is low [166].

	■ Risk of "carbon leakage": companies, e.g., within the EU, 
relocate their production sites to countries outside of the 
EU with less strict emission regulations because of the in-
creased costs [167].

	■ Fossil fuel industrialists spent 30m EUR in 2018 on lobby-
ing efforts to weaken climate action policies in the Europe-
an Union - 300% more than in 2010 [168].

.

Impact on the Future of Smart Living:
Stricter energy efficiency and ecodesign standards for ap-
pliances directly impact the design and production of Smart 
Home appliances, which leads to an increase in costs. The 
CO2 price would cause goods and services that are harmful 
to the climate to become more expensive and climate-neu-
tral products less expensive if additional charges are passed 
on to customers [169]. In this way, sustainability can ensure 
global competitiveness [170]. Smart Homes also constitute 
an opportunity for climate protection by conveniently record-
ing and analyzing energy consumption and identifying subse-
quent saving potential [171]. 
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FLEXIBLE 
WORKING
Regulations Enhancing Flexible Working 
Possibilities To Accommodate Changing 
Demands Of The Workforce
The expectations of employees regarding their workplace 
are changing. In addition, gender roles are becoming more 
balanced, with parents wanting to participate equally in 
work and childcare [172]. Furthermore, the work mentality 
is changing. A growing number of employees are demand-
ing a more individual way of working where they can achieve 
self-realization and time sovereignty [172], [173]. Digitaliza-
tion is enabling many employers to offer such flexible work-
ing options to their workforce [172], [174]. COVID-19 has 
forced many employees to work from home and has accel-
erated companies' efforts to offer flexible working to their 
employees [175]. As a result of the pandemic, the German 
government has made it a legal requirement for employers 
to offer working from home when possible [176]. Moreover, 
governments have acknowledged the changing needs of 
workers and are therefore developing legislation to provide 
a legal basis for flexible working. This strengthens workers' 
claims to flexible working towards their employer and col-
leagues [177], [178], [179]. With more employees working 
from home, demand will increase for Smart Home devices 
and systems that allow employees to balance home office, 
caregiving, and housework.

Facts:
	■ The Federal Ministry of Labour and Social Affairs (BMAS) 

launched a legislative initiative for a regulatory framework 
aimed at facilitating mobile working [178].

	■ Several German parties want to promote opportunities for 
flexible working. The FDP demands more opportunities 
for mobile working and working time regulations [177]. 
Bündnis 90/Die Grünen call for a “flexible full-time” model 
[180]. The SPD requests more flexible forms of work.

	■ Flexible working arrangements are on the rise across Eu-
rope: Finland passed a new working time law, which fos-
ters flexible working hours. The Prime Minister proposed a 
24 hour week [181].

Key Drivers:
	■ A transformation and digitalization of the working world 

takes place, referred to as “New Work”: a new working 
mentality driven by changing values, emphasizing the op-
portunities offered by digitalization [172], [173], [174].

	■ A reform of the BEEG aims to foster a partnership-based 
sharing of work and family time between parents [183]. 
This is further driven by changing family models and gen-
der roles [172], [175].

	■ The number of employees using mobile work increased 
from 20% before the pandemic to 36% in July 2020. Em-
ployers are obliged to offer a home office option where 
possible. 87% of employees are satisfied with mobile work, 
and 63% favor a legal right to it [175].

Challenges:
	■ Employers are reluctant to offer mobile working: in 2018, 

only 26% of German companies offered mobile working 
to their employees. The pronounced culture of presence 
prevents employees from taking advantage of flexible 
working opportunities [175].

	■ Due to a lack of clear boundaries between work and pri-
vate life, flexible working can increase stress and negative-
ly affect psychosocial health. This is especially challenging 
for parents who spend more time on work and family tasks 
in the home office [175].

	■ Labor law must also apply to mobile working: employers 
must ensure compliance with occupational health and 
safety regulations, close existing insurance gaps, and pro-
vide employees with the necessary equipment [178], [184].

Impact on the Future of Smart Living:
A legal right to flexible working will significantly increase 
the number of employees using mobile working, with 55% 
of German professionals (23m people) seeing their job as at 
least partially suitable for home office [185]. This will increase 
the demand for innovative Smart Home technologies that 
support working at home, create a productive work environ-
ment, or support work-life balance by enhancing well-being 
and reducing stress as well as negative impacts on psychoso-
cial health. In addition, employers may require employees to 
install specific devices to ensure data security and seamless 
data transfer or to ensure compliance with labor laws [186]. 

Legal and Political Trends
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INVESTMENTS 
IN DIGITAL 
TRANSFORMA-
TION
Building The Foundation For Smart Living 
In The 21st Century
Developing a society with high-speed connectivity by 2025 
has been an established common goal for all EU member 
states since 2016 [187]. The trajectory to provide gigabit 
connectivity to all the main socio-economic drivers involves 
building high-quality digital infrastructure. The European 
Commission estimated around 515bn EUR would be required 
in funds to create a single online market for all of Europe that 
promotes seamless cross-border trade – also known as the 
digital single market [188]. However, only a fraction of this 
amount has been sanctioned in the latest budget, and coun-
tries find themselves lagging in their mid-term goals thus 
far. The COVID-19 pandemic has exacerbated this situation 
but has brought back the focus on the need for rapid digital 
transformation. The EU recognizes green and digital transi-
tions as key drivers of economic recovery from the COVID-19 
crisis [189]. The investment in developing key technologies 
like IoT and AI, which are core components of smart devic-
es, is vital to spark innovation in the Smart Living market. 
Additionally, better connectivity in rural areas could expand 
the digital market geographically. By enabling Smart Living, 
digitalization can improve the quality of life in more ways 
than one. 

Facts:
	■ The EU has adopted the next long-term budget (2021-

2027) with significantly higher spending than previous 
budgets on digital transformation (9.2bn EUR) and digital 
infrastructure (3bn EUR) [190].

	■ The Recovery and Resilience Facility (RRP) and InvestEU 
program earmark around 590bn EUR for recovery from the 

COVID-19 pandemic with a minimum of 20% for digital 
transformation [20], [190].

	■ The 2018 coalition agreement of the German Federal Gov-
ernment prioritizes the nationwide expansion of gigabit 
networks by 2025 [191].

Key Drivers:
	■ The COVID-19 pandemic highlights the need for high-

speed connectivity in times of restricted mobility [192].
	■ Rapid digitalization is required for European countries to 

stay competitive in the global market in terms of digital 
economy and innovation [193].

	■ Europe has a potential of 2.2tn EUR in GDP growth by 
2030 through digitalization, a 14.10% increase from 2017 
[194].

 

Challenges:
	■ Private sector companies utilize public investments to 

build the required digital infrastructure. When different 
companies undertake similar digital upgradation projects, 
they can have conflicting approaches, which could delay 
the overall progress [195].

	■ Public institutions depend on the private sector to provide 
the necessary digital infrastructure and internet services to 
consumers. The lack of immediate profitability reduces the 
incentive for companies to take up digital transformation 
projects in rural areas [195].

	■ Varying labor laws, taxes, and bureaucratic red tape mea-
sures in different EU countries stifles unified progress in 
developing the digital services sector [196].

Impact on the Future of Smart Living:
The digital transformation in Europe offers many opportuni-
ties for the Smart Living industry. Boosted investments over 
the last year to promote the development of digital tech-
nologies like AI and cybersecurity directly impact the future 
of smart devices [190]. Prioritizing the implementation of 5G 
connectivity allows companies to realize the full potential of 
IoT devices, which is the core component of Smart Living 
technologies [197]. More specifically, 5G would also allow 
consumers to utilize smart devices from rural areas, thereby 
expanding the market potential.  
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DATA 
REGULATION
Higher Legislative Robustness Against 
Data Privacy Breaches
Smart Home technology will play an essential role in the fu-
ture of Smart Living. Every piece of furniture may become a 
smart device generating data and creates use-cases beyond 
basic functionality. Machine Learning will enable Smart Home 
systems to understand the users' routines and habits in their 
most private environment [198]. At the same time, Smart 
Homes are vulnerable to a new set of emerging threats - data 
destruction, illegal physical entry, and privacy violations [199].
The absence of strong monetary incentives for device man-
ufacturers to construct private and secure devices has led to 
regulators stepping in to ensure data protection [200]. The 
introduction of GDPR in May 2018 by the EU strives to give 
users more control of their data [201]. The EU Cybersecurity 
Act introduced in 2019 aims to provide a European cyber-
security certification framework [202]. The currently awaiting 
ePrivacy laws intend to strengthen the rights to privacy, con-
fidentiality, and the free movement of data [203].
Data is of strategic relevance to building increasingly sophis-
ticated smart solutions. Therefore, the Smart Living of the 
future will greatly be affected by future developments of data 
regulations.

Facts:
	■ The GDPR requires businesses to disclose any processing 

of personal data and set up appropriate measures to im-
plement the outlined data protection principles [204].

	■ Violations against the GDPR are fined up to 20m EUR or 
4% of the global revenue of an enterprise, whichever is 
higher [205]. These fines have increased by 39% in the last 
20 months [206].

	■ The ePrivacy laws aim to strengthen the rights to privacy, 
confidentiality, and the free movement of data, even for 
non-personal data [203].

	■ The EU Cybersecurity Act introduced in 2019 enables 
manufacturers to certify their ICT-based products for IT 
security [202].

Key Drivers:
	■ The number of connected devices will quintuple to 75bn 

devices by 2025 compared to 2018, leading to an expo-
nential increase of collected data [207].

	■ The increasing demand for individualized systems requires 
a constant stream of personal data to truly customize to 
the user's needs and routines [208].

	■ There is an increased awareness and demand towards 
more sophisticated data regulation by the general public 
due to recent security breaches and data abuse [209].

	■ Cybersecurity comes into the focus of EU legislators: the 
EU agrees to invest 1.7bn EUR into cybersecurity coordi-
nation and cybersecurity capacities between 2021-2027 
[210].

Challenges:
	■ Data regulation heavily varies in different countries and 

sectors, with many recent developments requiring global 
companies to keep up with the respective local data regu-
lations in their markets [211].

	■ Implementing strict data regulations can be very compli-
cated and costly and may require hiring additional person-
nel [212].

	■ Cybersecurity legislation efforts tend to fall behind in con-
text and time. Investigating firms for their compliance is 
challenging [213].

	■ Strong lobbying efforts slow down the introduction of 
even stronger, customer-favored regulation on data pro-
tection [214].

Impact on the Future of Smart Living:
The GDPR and further privacy regulations will heavily influ-
ence the future of smart living, as the outlined requirements 
will need to be incorporated into appliance design. Ensuring 
the safety and consent of processing the user's data shifts 
from being a feature to becoming a legal requirement. The 
above-mentioned regulations are just the start: more legis-
lation regarding data is expected. Thus, companies need to 
ensure keeping up with the latest requirements regarding 
data. On the other hand, security and data protection can 
become an excellent differentiation opportunity for compa-
nies that gain customer trust through trustworthy IT security 
certificates.
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ECONOMIC TRENDS
INFLUENCING THE FUTURE OF SMART LIVING

More Remote Work
Faster Green Transition
Expansion Of The Data Economy
New Living Concepts
Increasing Market Maturity
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ECONOMIC TRENDS
Influencing The Future Of Smart Living

In recent years, global economies have experienced sig-
nificant structural changes that influence the way we live. 
Consumers have become increasingly demanding towards 
companies to address the ecological challenges in producing 
and disposing of durable goods. Consumers are now actively 
engaging in corporations' value creation, and companies are 
exploring more flexible work concepts enabled by techno-
logical infrastructure. The ongoing COVID-19 pandemic has 
amplified these changes. Restrictive measures to limit the 
spread of the virus became drivers of digitalization, showed 
the fragility of global supply chains and highlighted the grow-
ing importance of sustainability. Recent developments in 
technological innovation and infrastructure built the basis for 
the subsequent momentum to tackle these challenges proac-
tively. There are five trends in this current economic climate 
that will significantly impact the Smart Home industry over 
the next five years.

The first development concerns the future of work. Tradition-
al office-centric work models might soon become outdated 
with more flexible and tech-enabled working models emerg-
ing. The “home office” will increase in relevance, reducing 

face-time and enabling significant cost savings for both em-
ployers and employees. However, this requires a paradigm 
shift for companies to realize these gains and increase em-
ployee productivity.

Sustainable consumption and conscious resource manage-
ment are not only changing the way we live but have become 
the subject of growing investors’ interest. Incentivized by 
progressive European regulation and pressure from investors 
and consumers, companies are faced with the imperative 
to develop a new generation of intelligent, resource-saving 
home appliances.

Home appliances of the future will be environmentally friend-
ly and digitally-enabled, creating a smart and personal cus-
tomer experience via user data integration. The relevance of 
sourcing, sharing, and evaluating personal data is likely to 
grow in the next five years. With the increasing adoption of 
AI-centric product offerings, the “Data Economy” will fuel 
value creation across industries.

Innovative and flexible concepts are not exclusive to the fu-
ture of work but influence the way we live. Continuing urban-
ization, paired with scarce supply for residential real estate 
in dense cities, accelerates the adoption of new approaches 
such as Micro- or Co-Living.

Greater emphasis on sustainability and a growing market for 
personalized data applications serve as a promising founda-
tion for the Smart Home market to thrive. While this certainly 
holds for the near future, the current state of the Smart Home 
market is still underdeveloped. Competitors face a fragment-
ed market and a complex supplier infrastructure. Despite 
predicting an eventual consolidation, the current fragmen-
tation level is expected to prevail over the next five years.

The trends mentioned above might encounter notable chal-
lenges. These include consumer concerns (e.g., data privacy), 
regulatory issues (e.g., zoning regulations), and competitive 
environments (e.g., need for greater interconnectivity among 
appliances). Despite the challenges, these trends are ex-
pected to sustainably shape the Smart Living industry and 
advance the way we live.

Mariia Grebenshchikova, Malte Wilhelm, Diego Martí, Tobias Schindler, Stefan Gerbes 
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Economic Trends

MORE REMOTE 
WORK
Benefits For Both Employers And 
Employees Drive The Adaptation Of 
Telecommuting
The COVID-19 pandemic strengthens the existent trend to-
wards remote work as it forces employers to enable remote 
working models [215], [216]. Studies show this leads to happi-
er and healthier employees [217]. Yet, home office proves to 
have advantages not only for workers but also their employ-
ers. Most prominently, it increases productivity and reduces 
real estate costs. Thus, home office can lead to significant 
cost savings for companies [218]. Employers increasingly 
become aware of this fact, and therefore home office will 
continue to become more important. A hybrid model where 
workers spend two to three days per week in the office is 
most likely to become dominant [219]. This enables compa-
nies to develop a beneficial corporate culture and employees 
to maintain personal relationships with colleagues [220]. As 
more employees work from home, the requirements for their 
living space change. Optimizing a room for working induces a 
change in the needs for furniture and appliances. They need 
to be specifically built to mitigate the challenges of telework-
ing, e.g., by helping to separate work and private life.

Facts:
	■ Due to COVID-19, the share of the German workforce 

working from home for the majority of the time rose from 
4% pre-pandemic to 24% in January 2021 [221].

	■ US companies currently typically save at least 11,000 USD 
yearly per half-time telecommuter, e.g., by increasing pro-
ductivity and lowering real estate costs [218].

	■ In the Netherlands, one day per week remote work results 
in 3.9bn EUR annual net welfare benefit for employees and 
companies combined, accounting for 1% of total Dutch 
payroll costs [222].

	■ The productivity increase by remote work depends on 
the function of the worker. Most productivity gains can be 
achieved through digital work [223].

Key Drivers:
	■ The COVID-19 pandemic forced companies to offer re-

mote work, but they now realize its benefits, such as in-
creased productivity, efficiency, employee morale, and 
loyalty [224].

	■ Employees want to keep working remotely to commute 
less and be more flexible. The number of German workers 
commuting to another town for work rose from 14.9m in 
2000 to 19.3m in 2018, accounting for 60% of the work-
force, raising the demand for remote work [225], [226].

	■ Reliable broadband internet access becomes increasingly 
available, and the number of jobs that can be done re-
motely rises [227].

Challenges:
	■ It is harder to have a strong corporate culture with em-

ployees working decentrally. Team building, connections 
between colleagues, and benefits like a canteen are more 
difficult to maintain in a remote setting [228].

	■ Employees work longer hours in the home office and 
have trouble separating their work from their private life. 
Hence, reporting an increased number of burnouts, with 
55% of remote workers feeling burned out due to longer 
working hours [219].

	■ Workers with high income tend to have roles that can easi-
ly be performed remotely, e.g., management, IT, or finance 
working positions. Thus, this trend may amplify inequality 
between workers [229].

Impact on the Future of Smart Living:
The number of remote workers will be significantly higher 
post-COVID than pre-COVID as most employers intend to 
keep parts of the workforce remote [230]. A hybrid model is 
most likely to become the primary work model. Employees 
want to stay in in-person contact with their colleagues and 
value the increased flexibility of remote work [220]. This lo-
cation shift enables employees to spend more time at home 
– both for work and leisure. The increased number of remote 
workers creates a need for additional work-related furniture 
and appliances. These will need to address the challenges, 
such as the increasing difficulty of maintaining a good work-
life balance.
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FASTER GREEN 
TRANSITION
Adoption Of Sustainability Measures 
Demands Product And Business Model 
Innovation
As concerns about the negative impact of climate change 
on the environment rise, stakeholders become more aware 
of shifting to more sustainable economic models. Over the 
last years, investments and demand for sustainable products 
have seen a notable increase, partially incentivized by gov-
ernment entities and the use of new technologies. Particular-
ly the home appliance industry has received special attention 
from politics and regulatory agencies to encourage eco-sus-
tainable innovations. Furthermore, the COVID-19 pandemic 
accelerated this adoption process and created more aware-
ness about the importance of sustainable development in 
the future. Therefore, corporations might need to adapt their 
business models and long-term strategies to embrace the cir-
cular economy and adopt sustainable policies. This will have 
a substantial impact across entire value chains and open new 
opportunities for economic growth. For example, home de-
vice manufacturers will see a rise in demand for eco-friendly 
appliances and products. And even though this could po-
tentially require increasing sale prices to offset higher pro-
duction costs, it could still prove to be a successful business 
model in the future, as sustainability is already perceived as 
an essential purchasing factor that even competes with price.

Facts:
	■ The sustainable finance market is booming, with 4x growth 

in ESG-linked credit volume [231], [232].
	■ More than 50% of executives in corporations believe that 

the importance of sustainability for businesses has in-
creased since the start of the pandemic [233].

	■ Fully sustainable, circular economy approaches are still 
hardly implemented; however digital technologies such as 
IoT, Big Data, and Cloud Computing, might prove to be 
catalysts for transition [234].

	■ 74% of consumers are willing to pay a price premium for 
sustainable packaging [235].

Key Drivers:
	■ Regulatory bodies are putting increasing pressure on 

adopting sustainable action throughout the entire value 
chain, which is evidenced both in the 2030 Sustainable 
Development Agenda of UNESCO and in the latest EU 
legislation to promote sustainability in the home appliance 
industry [236], [237].

	■ There is an ongoing transformation in corporations, as 
younger generations of professionals are more environ-
mentally aware, and ecological criteria are increasingly 
gaining importance as revenue drivers for companies [238].

	■ Sustainable finance has significant momentum, motivated 
by growing demand from institutional investors and invest-
ment managers for more sustainable business operations 
[232].

Challenges:
	■ Sustainable production methods and materials are still na-

scent and not yet financially viable. Considerable invest-
ment in R&D and cooperation between different sectors 
and political and regulatory support is needed to fully de-
velop the potential of green production [239].

	■ There are persistent psychological barriers – as the climate 
crisis is not perceived as an immediate threat – and insti-
tutional barriers, such as lobbying, opposing sustainable 
action [240].

	■ Contradictions within the sustainable development goals 
of the United Nations, together with local governance (es-
pecially in developing countries), pose a significant chal-
lenge to the adoption of sustainable economic measures 
[241].

Impact on the Future of Smart Living:
In the next five years, the development of home appliances 
with reduced energy and water consumption and the imple-
mentation of sustainability measures across the whole value 
chain will be crucial. Besides, climate change is expected to 
affect different regions in diverse and individual ways, po-
tentially altering regional needs and demand for home ap-
pliances. Furthermore, new emerging business models will 
be key to further accelerate the transition towards a circular 
economy. Finally, corporations will have to adapt and mod-
ernize manufacturing processes and find fewer polluting al-
ternatives to scarce resources.
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EXPANSION 
OF THE DATA 
ECONOMY
The Increasing Amount Of Data Becomes A 
Driver For Growth And Change
Over the last years, the volume of data has increased as com-
panies and consumers use more devices that can generate 
data [242]. The efficient usage of data transforms many eco-
nomic sectors and provides them with new opportunities for 
economic growth. On the one hand, the increasing amount 
of data contributes to technological advances, including AI, 
ML, and process automation. This, in turn, leads to a more ef-
ficient allocation of resources, reduction of costs in manufac-
turing, and increasing demand for data professionals [243], 
[244]. On the other hand, companies accruing data may con-
solidate a significant amount of market power and become 
reluctant to share it with other potential stakeholders [245]. 
From the user perspective, the Data Economy is increasing-
ly associated with personal privacy and security concerns. 
Data-driven companies, including providers of recommen-
dation-based services, accumulate more and more textual, 
visual, audio data value generated by users. To address pri-
vacy and security concerns, policymakers must define and 
continuously support relevant data collection rules, storage, 
processing, and distribution. These measures will ensure the 
sustainable long-term growth of the Data Economy. 

Facts:
	■ In the post-pandemic scenario, the European Commission  

(EC) predicts the value of the Data Economy of EU27 at 
516bn EUR by 2025, with an increase of almost 59% com-
pared to 325bn EUR in 2019 [243].

	■ The volume of newly created data per year will increase 
from 44 ZB in 2020 to 180 ZB by 2025 [242], [246].

	■ Over the next five years, revenues generated by European 
data companies are projected to increase by 6.8% annu-
ally. This growth is faster than the overall growth of the 
IT market by 5.2% per year, as data-driven products and 
services are becoming more widespread [243].

Key Drivers:
	■ Efficiency gains in Big Data processing and real-time deci-

sion-making [247], [248].
	■ The rapid adoption of AI applications will amount to a 13tn 

USD global market by 2030, approx. +16%. It will further 
increase the demand for globally sourced high-quality 
data [249].

	■ Until 2027, the EU will invest 2bn EUR to develop ener-
gy-efficient and reliable data-sharing infrastructure and 
related services as part of the Digital Europe Programme 
and the Connecting Europe Facility 2 [250].

	■ Modern consumers are participating in value creation pro-
cesses by sourcing, assessing, and sharing personal data 
[251].

Challenges:
	■ The data professionals skill gap will increase by 11.3% 

CAGR to leave approx. 759,000 unfilled positions in 2025 
in the EU27 [243]., This hinders the development of the 
Data Economy and data-driven innovation.

	■ The growing demand for data privacy and security chal-
lenges companies to create trust without hindering the 
growth opportunities provided by the Data Economy 
[252].

	■ Governments must reduce uncertainty regarding data 
ownership and establish principles for data privacy and 
security [253].

	■ The increase in open data, connectivity, and data process-
ing standards is likely to diminish marginal economic re-
turns for data aggregators and platform owners [254].

Impact on the Future of Smart Living:
The Data Economy may provide the home appliances indus-
try with growth opportunities. Available historical data used 
for predictive analytics may reduce maintenance and utility 
costs in manufacturing [243]. Decreasing costs of collecting, 
consolidating, and processing data facilitate the develop-
ment of personalized products and services, lowering entry 
barriers for small and medium-sized companies with alter-
native solutions [244], [255]. From an economic perspective, 
these factors will lead to more efficient resource allocation. 
In the EU, companies with access to scarce data change the 
competitive landscape and gain market power [256].
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NEW LIVING 
CONCEPTS
Micro-Living And Co-Living As Emerging 
Markets And Investment Opportunities
New living concepts, such as Co-Living and Micro-Living, are 
emerging and gaining in attractiveness among different de-
mographic groups, like students and the elderly. Co-Living 
refers to three or more unrelated people living together, 
combining personal and shared space. Micro-Living denomi-
nates self-contained urban homes with a size typically smaller 
than 40 square meters [257]. This trend is expected to con-
tinue and intensify during the next few years. Due to rapid 
urbanization and the absence of living space, young people 
look for more affordable and sustainable habitation options. 
Furthermore, loneliness and the need for assistance make 
older people seek Co-Living solutions. Pre-pandemic, inves-
tors have already shown interest in these living concepts. 
Now, the European real estate market downturn caused by 
COVID-19 opens new long-term opportunities to enter this 
industry [258]. This will reshape how people interact with 
their home devices and appliances and will significantly im-
pact the future of Smart Living. In the case of Micro-Living, 
home appliances may need to adjust their sizes and shapes to 
fit smaller spaces. On the other hand, features like durability 
and capacity will gain importance in Co-Living environments.

Facts:
	■ Investor demand on Micro-Living in Europe rose by 40% 

annually between 2010 and 2020. This lead to an all-time 
high of 14bn EUR [259].

	■ The number of single-person households in Europe in-
creased by 18.1% between 2010 and 2019 [260].

	■ Growing housing costs in cities contributed to global fund-
ing of Co-Living models by approximately 210% per year 
from 2015 to 2019 [261].

	■ In 2019, 3 out of 10 adults in the EU27 lived in rented 
dwellings. They are often used for Co-Living, in compar-
ison to owner-occupied homes [260], [262].

	■ Real estate investment volumes in Europe in 2020 are ex-
pected to have been 15-20% lower than the previous year 
[263].

Key Drivers:

	■ Micro-Living and Co-Living become a potential solution 
to less affordable and available housing, especially for the 
first-time-buyers [264], [265].

	■ By 2050, the population living in urban areas is projected 
to increase from 55% to 68%. The Co-Living concept offers 
affordable and sustainable housing options to tackle prob-
lems caused by urbanization, such as demand for accom-
modation exceeding supply [266], [267].

	■ New Co-Living options, commonly referred to as Co-Living 
2.0, are emerging on the housing market. Co-Living 2.0 
targets older demographic groups with preferences over 
larger shared living spaces and smaller personal areas. This 
concept is  suitable for those who seek community living 
and thus expands the pool of customers [258].

Challenges:
	■ Micro-Living raises concerns regarding the lack of privacy, 

especially for families and communities living together in 
small apartments and houses [268].

	■ Co-Living spaces do not correspond to the requirements 
of the existing zoning regulations and tax categories. 
Co-Living implies a mix of residential and commercial ar-
eas. These hybrid spaces have to be treated and regulated 
differently [269].

	■ Less living space may pose health risks, such as psycho-
logical problems. The accommodation has to fill various 
needs such as self-expression and relaxation that are hard 
to meet in a highly cramped space [270].

Impact on the Future of Smart Living:
Residential real estate is experiencing changes both in terms 
of living concepts and investments. Currently, Co-Living plays 
a more significant role as dwellers are moving away from tra-
ditional homeownership. The increased demand for com-
munal living spaces increases investments into a Co-Living 
asset class and more construction of micro and shared living 
spaces. The transformation of living concepts changes home 
appliances, which may need to shrink to fit smaller places 
or be shared within a household. Urban areas will be more 
densely populated. Depending on the type of space - public 
or private - customers will prefer different items in terms of 
capacity and durability.
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INCREASING 
MARKET 
MATURITY
Smart Living Markets Will See Short-
Term Fragmentation But Long-Term 
Consolidation
As industries mature, they traverse four distinct phases 
(Opening, Scale, Focus, and Balance & Alliance), known as 
the Industry Consolidation Life Cycle [271]. The Smart Liv-
ing market is still in its infancy and is transitioning from the 
opening stage to the scaling stage. Major players are slowly 
emerging and continue to acquire competitors. Recent ac-
quisitions of Smart Living companies by large corporations, 
such as Alibaba or Google, support this [272]. Yet, a more 
fragmented Smart Living market will emerge short-term due 
to the growing adoption and simplified market entry. Espe-
cially the increasing number of IoT devices and government 
subsidies will attract novel players to the Smart Living indus-
try [273]. However, this will be challenged by data and privacy 
concerns on the consumer side and interconnectivity issues 
on the manufacturing side. The fragmentation will lead to a 
complex manufacturer landscape with interoperability and 
convenience as their unique selling points [264]. In the long 
run, the Smart Living market will develop along the Consoli-
dation Curve and is expected to enter the final stages (Focus, 
Balance & Alliance) within the next decade. During these last 
phases, cooperations focus on growing their core business 
and forming alliances with their competitors.

Facts:
	■ The European smart home market reached a volume of 

20.1bn USD in 2020, with smart appliances being the larg-
est segment with 6.7bn USD [273].

	■ The traditional appliance market continues to be more 
fragmented compared to previous years [274]. The Smart 
Living market appears to be more volatile, with fragmen-
tation starting now [275].

	■ Recent IoT investments and acquisitions by big tech com-
panies such as Amazon's takeover of Ring for over 1bn 

USD continue to drive consolidation [276].
	■ The ongoing COVID-19 pandemic will affect market 

growth only in the short term [277].

Key Drivers:
	■ The number of IoT devices is expected to grow from 22bn 

in 2018 to 50bn in 2030, increasing adoption and accep-
tance among users [278].

	■ Increasing support from regulatory bodies through subsi-
dies on a national and international level simplifies market 
access for novel stakeholders [279], [280].

	■ Open standards and platform solutions will ease market 
entry for new entities and increase adoption [281], [282]. 
Initiatives like “Connected Home over IP” attempt to unify 
incumbent market players such as Amazon, Apple, Goo-
gle, and the Zigbee Alliance using an open-source Smart 
Home platform [283].

Challenges:
	■ Interconnection and interoperability across different ven-

dors are becoming a tough challenge for consumers, slow-
ing down the global adoption of Smart Living technology 
[284].

	■ Especially in Germany, many users still have strong sen-
timents regarding data security and privacy, influencing 
market penetration [285]. Successful vendors will have to 
tackle these issues in a meaningful way to win over con-
sumers.

Impact on the Future of Smart Living:
The ongoing market fragmentation will present consumers 
with a broad range of possible Smart Living solutions. To 
stay attractive, manufacturers will need to offer a maximum 
amount of interoperability and interconnectivity. The abun-
dance of choice will be accompanied by a reduction of costs, 
driving market penetration. Companies will face additional 
competitors and lower margins. Furthermore, the  adoption 
will be an impetus for incumbents to double down on Smart 
Home devices, further increasing fragmentation. However, 
as the industry matures, the market will consolidate, leaving 
only a few key players. In line with the average consolidation 
curve lifetime of 25 years, this is expected to occur within the 
next five to ten years.
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BUSINESS MODEL TRENDS
INFLUENCING THE FUTURE OF SMART LIVING

Increased Sharing
The Rise Of Prosumers
Data-Driven Personalization
The Surge Of Hyper-Convenience
Building Ecosystems
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BUSINESS MODEL TRENDS
Influencing The Future Of Smart Living

According to the St. Gallen Business Model Navigator, a fun-
damental business model (BM) consists of four dimensions: 
Who is the client? What does the business deliver to its cli-
ents? How is the offering created? Why is it financially viable? 
If companies iterate upon at least two answers to the four 
questions, they innovate upon their current BM [286]. Why 
should organizations think about transformation? BM inno-
vation is a more significant source of value creation than only 
product or process innovation. It hence results in a lasting 
competitive advantage [287], [288], [289]. In other words, 
“how companies do business will often be as or more im-
portant than what they do” [290]. The following five trends 
highlight promising BM patterns that will significantly shape 
the future of smart living and its industry landscape [291]. 
 
First, consumers care more about sustainable consumption 
in their daily lives to protect the environment. Circular con-
sumption patterns are also encouraged by the Sustainable 
Development Goals (SDG) to reduce waste. Moreover, eco-
nomic benefits motivate people to participate in the sharing 
economy. In addition, different ways of sharing or renting 
household objects from corporations or other households 

are emerging.
 
Additionally, users show interest in participating in the cre-
ation of the product. There is an ongoing rise of “Prosumer” 
BMs driven by a variety of factors. On the one hand, there are 
significant advancements in digital manufacturing and home 
fabrication. On the other hand, there is a societal and politi-
cal perspective shift towards more sustainable consumption 
and production patterns in line with the UN SDGs. The term 
“Prosumers” refers to consumers who integrate into the val-
ue chain by contributing to the production of products and 
services. One result is a potentially highly personalized prod-
uct or service with great value for its consumers. 
 
Furthermore, customers also increasingly feel like they have 
less time than generations before them and value solutions 
that save them time. Combined with the consumers’ expec-
tations of immediate answers to their problems, they expect 
businesses to provide more flexible and convenient services. 
This flexibility can be implemented well using the Subscrip-
tion or the Pay-per-use model. They provide flexibility for the 
customer by lowering the upfront costs.

Moreover, consumers find themselves surrounded by an in-
creasing amount of information. Their attention is becoming 
more relevant as a commodity. Users are also looking for help 
in dealing with the information overload of the current dig-
ital age. They are therefore more interested in personalized 
services that relieve the stress of deciding. Additionally, da-
ta-based technology is on the rise. For these reasons, busi-
nesses are increasingly leveraging customer data to make 
personalized offers to the customer. 
 
Lastly, consumers increasingly prefer a thoroughly connected 
smart home to single high-quality appliances. Single, non-in-
tegrated smart software or hardware products as main busi-
ness offerings are increasingly easy to reproduce and thus 
very replaceable. Instead, companies now provide more ho-
listic solutions by participating in consumer data-driven eco-
systems to differentiate their USP.
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INCREASED 
SHARING
Offering Access To Products And Services - 
Rather Than Ownership
The sharing economy is booming from $15 billion in 2014 to 
$335 billion in 2025 [292]. Millennials drive most of its growth 
since they value accessibility to experience more than own-
ership [293], [294]. The following BM patterns respond to the 
shift in business-to-consumer (B2C) markets, including the 
Smart Living space: First, “Fractional Ownership” enables 
sharing assets amongst a group of (co-)owners on an occa-
sional basis. Most assets are capital intensive and used on 
an occasional basis, for example, laundry machines [291]. 
Second, for longer utilization periods, the customer rents the 
product referred to as “Rent Instead of Buy” [291]. Thirdly, 
“Peer-to-Peer” offers an online meeting point for individu-
als who rent personal belongings [291]. These platforms also 
connect people and can stimulate social cohesion in neigh-
borhoods [295]. The shift from ownership to shared resources 
is linked to more service-oriented BMs. Overall, successful 
forerunners are, e.g., Airbnb and Uber. Collaborative usage 
patterns also emerge in retail and consumer goods sectors: 
firms offer services to share household tools, kitchen appli-
ances, sports equipment, food, clothes, and gardens [292].

Facts:
	■ Shared resources foster access to underutilized assets, po-

tentially reduce net consumption, and lower the environ-
mental impact [292], [296], [297]. That also relates to the 
car- and ride-sharing uptake.

	■ Users neither have to invest in expensive goods nor pay 
for repair and maintenance. Benefits are reduced personal 
burden and cost [292], [297]. Consumers increasingly value 
holistic experiences.

	■ Asset sharing through two-sided online marketplaces cor-
relates with a higher chance of success at BM transforma-
tion [287]. More and more firms achieve success through 
shared resources, like Appear Here or Zopa.

Key Drivers:
	■ A key concern among Millennials and Generation Z is cli-

mate change and protecting the environment [298]. Thus, 
consumers share assets to act more sustainably [299], 
[292].

	■ The SDGs and the EU support circular consumption pat-
terns by implementing sharing BMs [300], [301]. A second 
driver is hence more regulations. These can take shape as 
economic benefits, saving time and money in the short 
term and motivating people to participate in the sharing 
economy. Additionally, members can earn an extra income 
within peer-to-peer communities with unused belongings 
[292], [302]

Challenges:
	■ Shared resources are not sustainable by default, consider-

ing the indirect and long-term social, environmental, and 
economic impact. Businesses need to design and imple-
ment BMs with an improved sustainability performance 
[296], [303].

	■ Sharing platforms often face a critical mass constraint that 
significantly influences the profitability of the company. 
Businesses need to understand how to strengthen their 
network effects to scale the number of active customers 
[299], [304].

	■ Further, a high-quality perceived overall experience is 
crucial to retain price-sensitive switching customers [294]. 
Hence, a seamless customer journey can be a sustainable 
competitive advantage.

Impact on the Future of Smart Living:
“Fractional Ownership”, “Rent instead of Buy” and “Peer to 
Peer” BM patterns disrupt the way everyone lives at home. 
Younger generations flexibly rent daily used technologies at 
Grover [305]. Market places, like Vinted, make used clothes 
the first choice [306]. Platforms like Taskrabbit match free-
lancers with customers that look for help with daily tasks, 
including cleaning, moving, and handyman work [307]. Con-
sumers will perceive joint consumption as crucial to pursue 
environmental sustainability. Future users further prefer pay-
ing a service fee over ownership. Sharing is caring with a 
great potential to create a more sustainable future.
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THE RISE OF 
PROSUMERS
Increasing Integration Of Consumers As 
Producers Into The Value Chain
“Prosumer” BMs blend consumers into value chains as (par-
tial) producers [291]. The idea is not new: in 1980, Alvin 
Toffler explicitly introduced this concept in his view on the 
post-industrial era, which is characterized by overcoming the 
substantial division of production and consumption [308]. In 
a related comment, Philip Kotler already emphasized new 
technologies' relevance in enabling customers' value chain 
participation [309]. Today, prominent examples profoundly 
rely on this concept while already being deeply integrated 
into daily life, e.g., social media platforms or open-source 
software development communities [310], [311]. Yet, recent 
technological progress, its applications, and sustainability 
thoughts further promote and accelerate the rise of “Pro-
sumer” BMs with considerable impact on the Smart Living 
space. They arise in various verticals related to Smart Living 
with individual properties and include, e.g., intelligent ur-
ban or home farming, smart energy grids, and 3D printing 
at home [312], [313], [314], [315]. This trend enables higher 
personalization levels and incorporates rising societal efforts 
to act sustainably, in line with the motto: think globally, act 
locally [316], [317].

Facts:
	■ About 90% of active internet users globally and more than 

4.2bn people in total are active social media users stress-
ing their deep integration into digital value chains [318].

	■ Since October 2020, there are more than 2m solar elec-
tricity prosumers in Germany. In 2020 alone, more than 
180,000 solar power units were installed, showing the sig-
nificant traction that the energy vertical generates [319], 
[320].

	■ The global 3D printing products and services market is 
projected to grow at around 26% CAGR between 2020 
and 2024. Thus, it is expected to reach 40bn USD by then 
[321].

Key Drivers:
	■ Significant advancements in digital production and home 

fabrication enable customer integration into future value 
chains. This is, i.a., driven by software and hardware break-
throughs related to 3D printing [309], [322].

	■ Rising demand for personalization facilitates prosumerism 
while already being daily practice at scale in multiple ver-
ticals [323], [324].

	■ Growing global awareness on a political and societal lev-
el is highlighted by the UN's twelfth SDG ("Ensure sus-
tainable consumption and production patterns" [325]). It 
supports stated technologies embedded into “Prosumer” 
BMs to streamline supply chains and use resources sus-
tainably.

Challenges:
	■ A challenge for “Prosumer” BMs could be their depen-

dence on reaching critical scale to function correctly. Rea-
sons may vary: technology investments challenge hard-
ware verticals, while beneficial network effects challenge 
digital platforms [326], [327].

	■ Regulatory barriers challenge decentralized “Prosumer” 
verticals while being exceptionally high for the energy sec-
tor as an example. They arise due to the complex, regulat-
ed energy production and distribution market [328], [329].

	■ Additive manufacturing adoption and inherent growth po-
tential realization have been averted by intense competi-
tion instead of ecosystem creation with shared standards 
among industry players [330].

Impact on the Future of Smart Living:
“Prosumer” BMs already shape the way people live and in-
teract today [310], [316]. The stated technologies will con-
tinue to foster prosumerism as advanced manufacturing and 
information technologies promote ways for firms to integrate 
consumers into value chains at scale. Multiple Smart Living 
verticals are affected. Examples include individual energy 
production via solar panels and infrastructure connection 
(e.g., Enpal), home entertainment and digital social interac-
tion via digital content creation (e.g., Clubhouse), or individ-
ual commerce via 3D printing (e.g., HP) [331], [332], [333]. 
Thus, the accelerated rise of “Prosumer” BMs will continue.
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DATA-DRIVEN 
PERSONALIZA-
TION
From Standardized To Highly Individual 
Products And Services
Individuals are increasingly looking for support to handle the 
information overflow they face as consumers [334], [335]. As 
the number of digital services continuously rises, customers 
increasingly turn to brands that create the feeling that they 
listen to them, understand them, and pay attention to their 
specific needs. As the 2018 Accenture Digital Consumer Sur-
vey states, consumers are more likely to shop with brands 
that treat them personally [336]. Meeting these expectations 
is a crucial responsibility for marketers. Where humans were 
previously needed, now businesses can integrate “Leverage 
Customer Data” as a BM and create new value [291]. Da-
ta-driven personalization is the ability to make customer ex-
periences as relevant as possible, regardless of the channel 
[337]. Adopting this personalization has a significant impact 
on the Smart Living space. Customers are growingly look-
ing for new brands and products that help reduce stress and 
especially engage and listen to them at home. At the same 
time, firms are increasingly looking for data to be extracted 
from smart home devices [338].

Facts:
	■ Personalization at scale has the potential to create $1.7tn 

to $3tn in new value globally. Corporations can capture 
this value via more valued products and services, revenue 
growth, cost savings, or consumer surplus [339].

	■ Personalization has significant positive effects. After a 
consumer has a personalized shopping experience, 44% 
are likely to become a repeat buyer, and 39% are likely to 
retell [340].

	■ Customers are willing to spend more money when brands 
deliver targeted recommendations [339]. Personalization 
is even expected; on average, 71% of consumers express 
some level of frustration when their experience is imper-
sonal [340].

Key Drivers:

	■ Increasingly available customer data and the advent of 
data-based technology enable developing experiences or 
products specifically tailored to each customer [256], [337].

	■ Attention has become a precious commodity in the digital 
age as consumers are swarmed with information [341]. As 
customers pay more attention to information tailored to 
them, it is increasingly important to identify meaningful 
ways to help customers [342], [343].

	■ Consumers want engagement. 91% of consumers are 
more likely to shop with brands who recognize, remember, 
and provide them with relevant offers and recommenda-
tions [336].

Challenges:
	■ Data gathering faces augmenting privacy barriers. Cus-

tomers are increasingly concerned about their privacy and 
are willing to leave due to privacy concerns [344]. Govern-
ments around the world are also trending to enforce data 
protection laws [345].

	■ Companies face a high array of organizational barriers to 
extract value from data, like incorporating data-driven in-
sights into day-to-day business processes or attracting and 
retaining the right talent [256].

	■ The quality of data is a considerable obstacle to providing 
a sustainable personalized experience. Consumer data is 
often spread out in different silos of customer engage-
ment, one of the leading causes of customer disengage-
ment [346]

Impact on the Future of Smart Living:
An intelligent home collects data about habits that offer 
firms a window into everyone's domestic space [347]. Big 
tech companies, like Google and Amazon, are already big 
players, and more firms can be expected to enter this space 
looking to profit from collected data. Consumers will further 
appreciate devices that eliminate energy-draining tasks from 
their daily basis and help them deal with the high degree of 
information available, making the consumer feel listened to 
and involved. A rise in personalized and engaging services 
or products can save the user time, energy, and money by 
automating many decisions and tasks.
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THE SURGE OF 
HYPER-CONVE-
NIENCE
Instead Of Long-Term Commitment, 
Customers Look For On-Demand Services 
Over a third of surveyed people in the United States (US) feel 
like they have less time than five years ago [348]. Consumers 
are increasingly prepared to pay a premium for convenience 
that saves them time when it comes to daily activities such 
as shopping for groceries [348]. One way to provide com-
fort for the customer is the “Subscription” BM. In this mod-
el, the consumer pays a fee on a monthly or annual basis to 
gain access to a product or a service [291]. Some examples 
of subscriptions related to the home are food box deliver-
ies, subscriptions to self-care products, and security systems. 
This model also benefits companies, as it provides them a 
steadier income stream [291]. On-demand services, such as 
grocery and food delivery, can also be provided to customers 
using the Pay-per-use model. In this model, the actual use of 
a service or product is metered. The customer pays only what 
he or she effectively consumes [291]. This results in increased 
flexibility and more fair pricing for the user [291].

Facts:
	■ 83% of retail shoppers in the US in early 2020 said that 

convenience when shopping is more important today than 
five years ago [348].

	■ The market for smart home subscriptions is projected to 
grow to 10.78bn USD in 2022 worldwide with a CAGR of 
25% between 2019 and 2022 [349].

	■ Consumers have adopted subscriptions and are open to 
new ones. In the US, 69% of people have multiple sub-
scriptions, and 28% have at least four. It is followed by 
Canada (50%), Germany (49%), and the UK (47%) [350]. 
Additionally, 27% of people say that they would increase 
their number of subscriptions [350].

Key Drivers:
	■ People expect their products and services to be delivered 

faster than ever. A UK survey discovered that 61% of peo-
ple are unwilling to wait for more than 45 minutes for food 
deliveries to arrive [351].

	■ Companies are moving toward subscription BMs because 
they provide a more steady and predictable revenue 
stream [291].

	■ People have less perceived free time, which causes them 
to look for new ways to save time. Over a third of US con-
sumers feel like they have less free time today than five 
years ago. [348].

Challenges:
	■ High churn rates and low customer loyalty plague the sub-

scription model. A survey of thousands of US shoppers in 
2018 showed that one-third of consumers who sign up for 
a subscription service cancel in less than three months, and 
over half cancel within six months [352]. This means that 
companies need to differentiate themselves and maintain 
a sustained stream of new users.

	■ Subscription fatigue is a new problem caused by this 
trend. Managing an increasing number of subscriptions is 
a pain for users. 47% of interviewed customers of online 
streaming platforms say that managing subscriptions is 
frustrating [353].

Impact on the Future of Smart Living:
As our daily life accelerates with the development of tech-
nologies, people are increasingly starting to value the conve-
nience and flexibility that on-demand services bring to them. 
Consumers expect services and products delivered almost 
instantaneously. A recent example of this is the success of 
Gorillas. This on-demand grocery delivery service promises 
delivery in ten minutes in German cities. Additionally, sub-
scriptions will become more accepted by people. They will 
increasingly replace regular grocery runs with predictable 
monthly packages. The combination of devices with sub-
scriptions, e.g., an oven with a food subscription, will also 
be on the rise.
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BUILDING 
ECOSYSTEMS
Companies Transition To Being Solution 
Providers As Part Of A Data-Driven 
Ecosystem
Companies shift from selling multiple, separate products and 
services to becoming holistic solution providers [291]. At the 
same time, they form ecosystems. These consist of different 
inter-operable smart devices which the customer controls 
from a single-entry point, e.g., a smart speaker [354]. There 
is a synergetic relationship between companies broadening 
their value proposition (platform participants) and companies 
cooperating with others to provide an overarching solution 
(platform hosts). As the number of smart devices increases 
[355], companies start to focus on solving a broader prob-
lem instead of building a device for a single function, e.g., 
solve “cooking” instead of just providing a single oven [356]. 
For companies to provide an overarching solution, they have 
to make multiple partnerships. Different types of companies 
take different approaches in building their solutions. Leading 
internet consumer companies and larger traditional hardware 
manufacturers aim at locking consumers in their ecosystems. 
Examples for this are Amazon Alexa [354] and BSH Home 
Connect [356]. Platform participants mainly aim at increasing 
their initial reach (CommScope - B2B2C [357], [358], [359], 
Sonos - B2C [360]). Both pursue an “Open Business Model” 
[291] and focus on using collected consumer data as part of 
their USP.

Facts:
	■ In 2018, 12bn USD were invested in smart-home solutions 

[361], and until 2025, the number of IoT smart devices will 
more than double [355]. The smart-home market is set to 
grow by 317% in 2020-26 to 317bn USD [362].

	■ A few main ecosystems keep on growing (e.g., Amazon 
Alexa supports 28k different devices across 4,500 brands 
[363]), but presumably, no market leader will establish itself 
as the main platform provider in the medium-term [361].

	■ All-in-one solution offerings as part of the “Solution Pro-
vider” [361] BM are increasingly popular among Smart De-
vice Manufacturers  [364].

Key Drivers:

	■ Increasing competition and exponential technological 
progress force companies to adapt continuously and in-
novate on their USP [355]. A mere single, smart product is 
increasingly replaceable - customer data and a data-driven 
network of services are unique [365].

	■ A new value perception of data, together with rapidly ad-
vancing data processing and analytics capabilities, such as 
Machine Learning, drive the potential business value of 
consumer data  [366].

	■ Consumers value the range and interoperability, which 
results in ease-of-use, of a smart home system over the 
quality of the single components [361].

Challenges:
	■ Collaboration between companies is not standardized in 

terms of communication protocols and public data ex-
changes, i.e., data marketplaces. No standardized policies 
for ethical guidelines and best practices in data sharing or 
data analytics, e.g., AI, are enforced or widely adopted.

	■ Competition between platform hosts and platform partic-
ipants could lead to a winner-takes-it-all scenario where a 
few leading companies provide the consumer touchpoints, 
such as smart assistants, to control the platform. This mo-
nopoly would lead them to own most user behavioral data 
and thus facilitate market domination. A recent example 
for this is Facebook [367].

Impact on the Future of Smart Living:
A growing competition amongst smart device manufactur-
ers and new value perception of data drive the creation of 
solution ecosystems. Companies need to be agile and adapt 
to the vast array of ecosystems. These will further grow and 
most likely co-exist, with no single market leader claiming 
the entire domain for itself [361]. Platform providers such as 
Amazon with Amazon Alexa [354] or BSH with Home Con-
nect [356] facilitate and incentivize the usage of their central 
point of control by other companies both financially, such as 
the Alexa Fund and through technical support, such as SDKs 
for Alexa [368].
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SCENARIOS
The following chapter describes four scenarios of different futures. The chosen scenarios are relevant and of consequence 
for the user’s decision. They are challenging, internally consistent, and recognizable from the signals of the present and 
the near future. All four scenarios described below are equally plausible. They describe extreme visions of how the future 
of smart living might shape our lives in the year 2041 with regards to two key drivers. Stories of personas experiencing 
a day in 2041 are used to envision the scenarios. Signposts, often described as signals, that indicate a development 
towards each scenario are identified to describe a possible path from the present to each of the four extreme futures.
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ON-DEMAND CONVENIENCE.......................55

SCENARIO 2
GARDEN OF EDEN........................................58
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DRIVER MATRIX
Building upon the findings of the Basic Phase, key drivers and 
their resulting challenges for the future of Smart Living were 
identified. From over 100 identified drivers, we focussed 
on the 10 drivers that have a high exogenous impact on 
individual stakeholders of the future of Smart Living. As 
the outcomes of the drivers are highly uncertain, they are 
modelled with plausible bipolar extreme outcomes.

The adjoining matrix displays the ranking of the identified 
drivers according to their individual impact and uncertainty 
of outcome. Based on the ranking, we decided on the 
two drivers “Degree of Owned Consumer Products” and 
“Interoperability of Devices & Ecosystems”, marked green in 
the matrix, to build the base for our future scenarios.

In the following, the two identified key drivers will be 
described in detail. Also, the derived scenarios will be 
elaborated on and ranked in the scenario matrix.

Uncertainty

Im
pa

ct
hi

gh

high

Interoperability of 
Devices & Ecosystems

Degree of Owned 
Consumer Products

Access to State of the 
Art Digital Infrastructure

Adoption of AR and VR
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Regulations

Work-Life Balance

Preferred Place of 
Working (employees)

Adoption of Technology 
by Older Generations

Willingness & Scope of 
Data Sharing

Demand for Remote 
Work by Society
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KEY DRIVERS
Low Degree of Ownership High Degree of Ownership

Interoperable EcosystemsIsolated Ecosystems

In this extreme outcome, people will rent, subscribe, or share 
most of their products at home instead of fully owning them. 
The subscription business models imply that customers pay 
a fixed fee either monthly or annually instead of paying the 
entire purchasing price upfront. This allows the consumer to 
flexibly use products privately with the feeling to still “own” 
them. Another alternative is sharing products with other 
people on a Pay-per-use basis. This is especially applicable for 
household products that are not used that often and thus do 
not need to be continuously paid for or owned. Overall, this 
scenario facilitates the transition towards a circular economy 
much more, as ownership of the products is retained by the 
providers, who ensure that products are kept in a closed loop 
by following regulations.

In this extreme outcome, companies will either be restricted 
by law or refuse to share common standards that could 
assist third parties to collaborate with them in building 
smart living technologies. In such a case, companies would 
work independently to expand their product portfolio in 
order to provide comprehensive solutions for consumers. 
On the other hand, smaller companies would find it harder 
to compete with their counterparts by failing to offer 
comprehensive solutions due to insufficient resources. This 
would enable a lock-in effect where consumers would not be 
able to own products from different ecosystems if they prefer 
personalized solutions from connected devices. Additionally, 
large corporations would have the opportunity to dominate 
the market by erecting entry barriers.

Will people in 2041 continue to own most of the products 
they use in their daily lives, or will they prefer to rent or share 
them flexibly? The share of privately held consumer products 
by individuals depends on many factors such as the cultural 
values of a society and existing business models on the 
market. While the “high ownership” scenario represents the 
status quo to a large extent, the “low ownership” scenario is 
an emerging and thus a more complex one. Low ownership 
not only implies sharing products but can also entail using 
products via a subscription model, depending on the type of 
product, the use-case, or the frequency of usage. Finally, both 
scenarios have very different implications for the sustainable 
production and consumption of consumer products.

In this extreme outcome, people will own all of their products 
used at home. Customers purchase products at a “full price” 
and acquire full ownership rights. This outcome is especially 
relevant for durable goods as subscribing to such products 
results in a higher overall price in the long run. However, 
owning tangible products means that owners are also 
responsible for the disposal of a product they no longer 
need. In contrast, today, possessing a product challenges the 
circular economy, as it does not guarantee that individuals 
dispose used products properly.

Interoperability between ecosystems refers to the 
connectivity of devices from different brands that interact 
with each other using shared resources and interfaces. 
Regardless of the regulations concerning data exchange 
between organizations, a company’s choice to share its data, 
and access to its platform is the basic requirement to connect 
ecosystems from different providers. This could have a big 
impact on the Smart Living Industry as the core functionality 
of Smart Living is for various devices to be connected and 
provide personalized assistance. Since connectivity plays such 
a significant role, the extent of interoperability would affect 
the research and development of smart living technologies. 
More extensive interoperability will widen the scope for 
development, whereas limited interoperability could dampen 
the speed of development.

In this extreme outcome, companies will be able to build 
products that seamlessly interact with each other based on 
shared standards. New companies will improve on existing 
technologies and make devices that complement the services 
provided by other companies. This way, technologies become 
more nuanced, and large companies do not need to create 
their product in every domain. By having a common platform 
to work on, smaller companies can tackle niche problems 
in the industry and accelerate the overall growth of these 
technologies. With no limit to interoperability, the scenario 
suggests a collaborative effort between various organizations 
to improve the Smart Living Industry.

Degree of Owned Consumer 
Product

Interoperability of Devices and 
Ecosystems
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OTHER IMPORTANT DRIVERS

Limited Adoption Increased Adoption
The difference of the adoption rate of digital technology  

between the younger and older generation remains at the 
status quo.

Older generations adopt digital platforms and services in a  
similar manner to younger ones.

Decreased demand Increased demand
The amount of people who are eligible to work remotely  

and demand to do so decreases.
The amount of people who are eligible to work remotely and 

demand to do so increases.

At Home Other Places
Most remote workers work from home. Most remote workers work from co-working spaces/changing 

places around the world.

Limited Broad
People only agree to share their data to be used for “func-

tional” purposes.
People agree that their data can be used for a broad range  

of purposes.

No reduction of working hours Reduced Working Hours
Average working hours per week remain the same (40h/

week).
Significant reduction of average working hours per week.

Limited Adoption High Adoption
Augmented Reality devices remain a gadget only for a  

small population group.
Augmented Reality devices become part of our daily 

routines. 

Current Level More Regulation
 Data collection and usage remains at current level of 

regulation.
Regulatory bodies introduce more data collection and  

usage policies. 

Limited Access Widespread Access
Slowly recurring rollout of state-of-the-art digital  

infrastructure for connectivity access.
Rapidly recurring rollout of state-of-the-art digital infrastruc-

ture for connectivity access.

Work-Life Balance

Adoption of AR and VR

Government Data Regulations

Access to State-of-the-Art 
Digital Infrastructure

Willingness & Scope of  
Data Sharing

Preferred Place of Working  
(employees)

Demand for Remote  
Work by Society

Adoption of Technology  
by Older Generations
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SCENARIO MATRIX
The scenario matrix consists of the two key drivers and their 
corresponding bipolar outcomes. Each key driver represents 
one of the axes of the matrix. Each of the four built scenarios 
results from the intersection of two of the drivers’ extreme 
outcomes (one per matrix quadrant). All scenarios are 
plausible and internally consistent.

“Garden of Eden”: 
Most consumer products are not owned anymore, they are 
rather exchanged through sharing platforms or subscribed 
to as a Product-as-a-service. Device manufacturers put 
high emphasis upon perfect integration within their own 
ecosystem, but do not facilitate any interoperability with 
third party devices.

“On-Demand Convenience”: Widespread adoption of 
technology standards enable interoperability of devices from 
competitors. To increase utilization, current legislation has 
enabled sharing and subscription as the predominant form 
of device usage.

“My HomeOS”: Sharing models have not become a 
widespread success: people value individuality and 
ownership of their consumer products. As a result of open 
standards, these devices from various manufacturers are 
able to communicate with each other in one streamlined 
ecosystem.

“Smart Home Islands”: The widespread adoption of privately 
owned IoT devices with a lack of a common standards leads 
to a fragmented IoT environment at home while device 
manufacturers focus on the interoperability within their own 
ecosystem instead of facilitating the integration of other 
firms. 

Devices of only one company can be 
connected within a household

Devices from various companies 
are incorporated in one streamlined 

home ecosystem

People rent, 
subscribe and 
share most of their 
consumer products

People own most of their 
consumer products

Garden of Eden

Smart Home 
Islands

On-Demand 
Convenience

My HomeOS
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On-Demand Convenience Daniel Quiroga, Frederic Martin, Gergana Lishkova, Laura Moll, Niklas Hölterhoff, Nicolas Remerscheid, Stefan Gerbes 

ON-DEMAND 
CONVENIENCE
Interconnected devices and sharing of 
goods substantially improve living stan-
dards
It is 06:30 AM on a Friday. Claire sleeps peacefully in her 
perfectly adjusted new bed. She recently rented it for the 
week, but it already fits her body shape and has the perfect 
temperature for her. In 30 minutes, she will finish her deep 
sleep cycle. TARS, her smart personal assistant, already starts 
adjusting the bathroom temperature, heating the coffee 
machine, and giving instructions to the cooking kit to prepare 
breakfast. Today, Claire needs an additional cup of strong 
coffee due to her tight schedule.

At 07:00 AM, Claire slowly opens her eyes to her favorite 
Beethoven sonata’s gentle sound and the subtle, increasing 
brightness. She thinks to herself: “I feel so refreshed, and 
TARS always manages to align with my mood.” Ever since 
using her assistant bracelet, her sleep quality has dramatically 
improved. Thanks to continuous sleep tracking, she always 
wakes up at the perfect stage of her sleep cycle. Energized 
and excited for the new day, Claire walks to the bathroom. 
The water temperature was already perfectly adjusted to a 
comfortable 31ºC for her morning shower.

After finishing her morning routine, Claire stops in front of 
her wardrobe, which she shares with the inhabitants of C2F4, 
the community her family recently joined. Excited, she does 
not hesitate to open it to see which look TARS chose for her 
today - her wardrobe changes every week. “I have chosen 
a business casual outfit consisting of Jennie’s fashionable 
shirt and Emma’s black jeans and blazer. I know you have 
an important meeting with your boss at 11:00 AM,” TARS 
explains to her. All dressed up, Claire enters the kitchen 
where she smells the freshly brewed Arabica coffee, already 
served together with her breakfast at the table. “Uhh, 
porridge with nuts and a green smoothie. I would have loved 
to have some pancakes,” she says to herself. “You have been 
overeating sugar in the last few days, Claire. Your body starts 
lacking proteins, and your bracelet measures an increase in 
your blood pressure,” TARS justifies the breakfast choice 

with a deep, caring voice. Enjoying the fantastic taste of her 
coffee, Claire thinks to herself: “I wish I could have this kind of 
coffee every day, and not only once a month.” Unfortunately, 
her access to the coffee machine is limited since she shares 
it across her company. She can only rent it once a month, 
and today it has to be transferred to a colleague who has an 
important partner visiting.

Afterwards, Claire reaches for her AR glasses to get her 
personalized morning briefing and an update to her daily 
schedule displayed on it. Suddenly, breaking news announces 
that the government has introduced stricter regulations to 
make all IoT ecosystems compatible and controllable with a 

single point of control for the end consumer. Claire realizes 
again how thankful she is to use all her favorite devices by 
giving orders only to her smart bracelet now. “Hmm, Sarah 
already has the newest model of these glasses and loves 
them. It is probably time to upgrade my subscription model 
and try them out as well!”“TARS, could you please subscribe 
me to the new AR glasses?” 

*New message*: “Package arriving in three minutes. Please 
keep your window open.” “Hmm, I did not expect anything 
today. What could that be?”, Claire thinks to herself. Just 
some minutes later, a drone flies in delivering a big box on 
the kitchen table. “Ah, just the missing groceries for our 
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dinner. I am so happy with our new fridge. It never forgets to 
keep all of the needed ingredients in stock, and it seems like 
it knows my taste better than I do!

Ready to conquer the day, Claire moves to her workroom. 
A short notification reminds her of the upcoming wedding 
of her sister. “Oh, I still have not chosen a dress,” she 
remembers. Her dress will be rented and delivered just a day 
before the wedding. But she does not have to worry about 
the dress size because TARS keeps track of her body size. 
Finally, she sits down at her work desk and starts her first 
meeting of the day. 

After having a short lunch break, Claire completely looses 
herself in the afternoon tasks and forgets about the time. 
After some time, she hears a gentle sound reminding her of 
the next event in her schedule. It is already 04:00 PM, and 
she needs to pick up her children from school. Despite a shift 
to remote work for Claire, children are still educated offline. 
Leading psychologists are certain that social interaction is an 
integral part of a child’s development. Today is her father’s 
birthday, so Claire tells TARS to send a car to pick up the 
children and drive them to their grandparents’ house. The 
autonomous driving service acknowledges the request, 
and the nearest car is sent to their location. Claire leaves 
the house five minutes later. Even though the family has a 
premium subscription for shared cars, allowing 24h priority 
access to the nearest cars available, she chooses to walk. It is 
only 15 minutes, and she has not enjoyed a walk outside for 
a long time. Maybe it is also her father’s birthday that makes 
her nostalgic. Still, she seems to enjoy the inconvenience of 
walking in the pressing heat and arrives slightly sweaty at her 
parents’ house. 

The kids are just arriving. The car is pulling into the 
driveway, and the gate automatically opens, already 
expecting them. Shortly after, her husband arrives. He 
has been working from a beach house for the week to 
concentrate on an important contract his marketing agency 
is trying to close. Luckily, the family living plan allows for 
14 days of short-term stays in any of the 500,000 available 
homes in the C2F4 community. For the weekend, the whole 
family is coming together again. The home management 
system finishes the last tasks for the visit: building up the 
slip-and-slide for the children in the backyard, assembling 
some snacks, and letting the grandparents know that their 
family has now arrived. Grandpa Rick is full of joy to see 
his grandchildren again. While sitting together and eating 

the snacks prepared for them, he starts talking about the 
old times without automation, where people still owned 
the products they used and machines were not interacting 
with each other. He goes on to talk about that one time 
when a global pandemic nearly brought human civilization 
to a standstill and eventually marked the starting point to 
the digitized world we know today. The children are well 
familiar with his stories but politely listen even though they 
cannot imagine how such a life must have been. 

At 06:00 PM, the family leaves the house and orders a ride 
back to their home. Rob’s personal assistant informs him 
that a car of the new sports roadster type, he has seen in 
his morning briefing, is nearby and would be available for a 
test drive. Claire sighs: “Are you really thinking about that 

subscription upgrade? Next thing you are going to tell me 
is that you want to drive it manually as well.” Rob replies 
defensively: “Nobody said anything about upgrading our 
subscription. It is simply a free test drive.” On their way 
home in a comfortable minivan, Rob cannot stop thinking 
about the sports roadster. “I wonder if I could still drive a 
car manually”, but he quickly rejects his thoughts as manual 
driving now requires a complicated process that is certainly 
not worth the effort.

When they arrive at home, dinner has already been 
prepared. Usually, the dinner table is a non-tech zone, but 
today Claire’s son favorite football team is in the world 
cup final. Sponsored by the five big subscription firms, 
the tournament is held on the moon colony for the first 
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time. Claire quickly checks Luke’s academic and behavioral 
performance of last week and concludes that he deserves 
this treat. Luke has already put on his AR glasses and has 
shifted his focus to the game. 

After dinner, everybody relaxes in their own way while the 
home appliances clean up the kitchen and living space. 
Claire and Rob decide to watch a movie. Once Rob gives the 
command to the assistant, their moods across the day are 
analyzed by accessing their fitness trackers, work output, 
and social interactions. The streaming platform then offers 
them three suitable movies to choose from - they settle on 
a classic from 2020. Two hours later, the movie ends, and 
Claire looks around the room: everything has been cleaned 

by the team of smart robots, orchestrated by their home 
management system. Claire and her family have been living 
in this apartment for almost five months now. “It is time to 
move to another home, and I heard some excellent things 
about the Paris communities,” she thinks to herself and falls 
asleep.

Signposts
	■ Half of the consumer goods in Europe are not fully owned 

by the user
	■ New studies show strong growth of sharing communities 

based on common interests
	■ 85% of household chores are automated by smart 

assistants in Europe
	■ Climate change averted: decentralized renewable energy 

production makes fossil fuels obsolete
	■ New european legislation enforces new standards 

concerning IoT ecosystem compatibility
	■ Smart Home devices automatically trigger on average 80% 

of recurring household purchases
	■ Greenhouse gas emissions are reduced by 30% compared 

to 2021 due to advancements in energy management and 
production 

	■ New appliance utilization rate regulation drives sharing of 
consumer goods

	■ Environmental taxes make single-use products 20% more 
expensive

	■ New european regulation authorizes automated digital 
payments among IoT devices
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Garden of Eden Xenia Bunk, Philipp Engel, Pranav Ragupathy, Tobias Schindler, Miriam Schmidt, Berzan Yildiz

GARDEN OF 
EDEN
A life in an ecosystem without ownership

”Good morning, Eve. Are you ready for a wonderful day? You 
have now perfectly rested.” Sapa, Eve’s voice assistant, softly 
wakes her up while increasing the intensity of the bedroom 
light. After sleeping for exactly 07:54 hours, Eve is well 
recovered from the past day and is feeling energized.

As Eve takes a shower, Sapa prepares the morning coffee. 
Sapa is made by Serpent, one of the few major brands in 
the home industry. A few years ago, Serpent made a large 
number of acquisitions, so Eve got most of her devices from 
them, which makes them interact perfectly with each other. 
Her coffee machine is a special model capable of producing 
the drink to a personalized intensity, which is quite expensive. 
Eve still wanted to try it and thus opted for a Pay-per-use 
model. The machine itself was free, but Eve had to agree 
to buy beans for at least 30 coffees per month. It is an older 
model called Gaggia Classic, which has been recycled and 
updated with modern features. That is quite common due 
to the European Union’s (EU) circular economy policies. The 
beans are her favorites, sourced from a local vertical farm.

After her shower, Eve puts on her Serpent Augmented Reality 
(AR) glasses and makes her way to the kitchen to enjoy the 
drink. “Could you please fetch the new bag of coffee beans I 
ordered, which were just delivered?”, Sapa asks. The devices 
in the home are truly smart nowadays, yet some things still 
have to be done by humans. Eve quickly opens the window 
of her city apartment and empties the drone delivery box 
that is attached to the window board. “At least I do not have 
to go downstairs to get my packages as my parents used to,” 
she thinks.

After spending some leisure time reading, Eve wants to burn 
off calories doing a workout. For this purpose, she recently 
subscribed to a workout package, including a smart mirror. 
Eve prefers using the mirror instead of wearing her glasses 
during a workout. In this mirror, she can see both, herself and 
the animated instructor. Eve is not particularly athletic and 
did an exhausting run yesterday, so the instructor proceeds 

more slowly today. To have this degree of personalization, 
she agreed that her fitness tracker could use the data for 
this purpose. This is common these days as the government 
strictly regulates data sharing. But Eve usually accepts 
everything because the services make everyday life so much 
more convenient. She saves a ton of time.

Exhausted, Eve looks forward to her lunch. “Sapa, show me 
the available dishes for today,” she instructs Sapa and views 
the dishes on her Serpent AR glasses. She is subscribed to a 
convenient lunch service by the company “Foody” that has 
an exclusive partnership with Serpent. Every day, Eve has five 

alternative dishes to choose from. These dishes are chosen 
such that they use ingredients that grocery stores would 
otherwise throw away. Ten minutes after choosing her lunch, 
a drone arrives and delivers the ingredients. While she could 
also order pre-cooked meals, she still enjoys spicing the 
dishes with herbs from the community garden and working 
with the fresh and healthy ingredients once a day. She quickly 
cooks them in the Serpent oven that Sapa already preheated 
and finally enjoys the meal.

A notification pops up in Eve’s field of view: “Daily Standup 
with Team at 01:00 PM.” Eve quickly goes over to her 
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ultrasonic dishwasher, a cube-shaped cutout in her kitchen 
countertop, and puts her dishes into it. “I can’t imagine how 
people had these huge dishwashers back in the days, having 
to place all of their dishes neatly into it. And what a waste 
of space!”, she thinks to herself. Her ultrasonic dishwasher 
works without water and barely uses any electricity. A timer 
and a small icon hover over the closed dishwasher, now flush 
with the rest of her countertop, indicating the time left for the 
dishes to finish. She knows, she’s still within her calorie limit 
for the day, and the numbers in her Serpent health profile 
have been great this past couple of months. Eve grabs a 
piece of chocolate from her “treats drawer”, willfully ignoring 
the calories that her glasses show for it as she snacks on it.

She makes her way to her working room, a small, mostly 
empty room with a desk, and a chair facing the window. Her 
employer had provided for both, the desk and the chair, 
which is made of 100% recycled materials. There is barely 

anything except for a couple of pictures and notes scribbled 
with ineligible work-related things on her desk. Eve sits down 
on her chair and puts on the VR headset and accompanying 
bracelets, all provided by her employer. The bracelets are 
capable of measuring her finger movements down to every 
detail. They provide air resistance to simulate haptic feedback 
for the actions she takes in VR. This meant, she didn’t have  
to own a physical keyboard, instead only a virtual one. Eve 
used to work at a place using equipment from “Genesis”, 
Serpent’s main competitor. Still, while she liked the job, it was 
too much of a hassle to have the work devices incompatible 
with her private Serpent ones. Sometimes, she is missing the 
good old days, where people would still gather in the office 
and have a laugh over a cup of coffee.

As she puts on her headset, she immediately finds herself 
on a wide, open field. She sits on a tree stump in a round 
grove surrounded by gigantic, lush trees. Around her are her 

team members, Cain, Able, and Lilith. “Hey Eve! How are 
you doing? Have you tried the new forest environment in 
Serpent Work?”, Lilith asks her, sitting on the stump opposite 
of hers. Serpent Work is a service provided to companies 
that models digital offices: every employee can choose their 
environment. While Eve sees the forest, Cain is sitting in a 
spaceship control room, surrounded by his coworkers. “I’ve 
got it activated today!”, she responds. Eve had asked Sapa 
to download it this morning. After her standup, Eve wraps up 
some of the tasks she wanted to get done for today.

By 05:00 PM, she is done with all her tasks. As she puts her 
AR glasses back on, she checks her notification board by 
making a throwing gesture to the wall. There are a bunch of 
messages. Adam, her boyfriend, is coming over soon, and 
she still needs to get her laundry done. Eve loads her laundry 
into the box, Serpent provided for it and hands it over to 
the house robot. Which will bring it back in 30 minutes, all 
clean and dried. But the robot refuses to take the box as it 
is too heavy by 100g. After taking one shirt out of the box, 
the robot carries the laundry to the shared laundry room with 
her neighbors, where the content of the boxes are cleaned 
and dried, using Serpent’s newest washing and drying 
technologies.

A sharp, ringing sound comes up. It seems like Adam arrived, 
as Eve can see on her glasses. Her doorbell has recognized 
Adam on the door. “Sapa, let him in,” she says, signaling her 
home to open the door so that Adam can enter. “Hey Eve! 
You mind if I order food already? I am starving!”, he yells as 
he enters her living room. “Sure, go ahead. I am just finishing 
up the laundry.” “Sapa, can you get me a Pad Thai and Eve 
a Lemongrass Curry?” “Sure, Adam. I ordered it. Estimated 
delivery is in 10 minutes.” Sapa knows their dietary profiles 
and the food they like to order, so all of that context is enough 
for her to order the right dishes from their favorite restaurant. 
If they wanted it differently, they would specify so. “You do 
not happen to have a Genesis charger, right?”, Adam asks. 
“No, I just have the ones provided with my place.” “Did you 
book the trip to the Alps already, Adam?”, Eve asks him. 
“Yeah. I guess we can work from there now that it is getting 
warmer. Our satellite subscription covers 7G in the whole EU 
anyways, so it should not be a problem.”

As the night approaches, the lights in Eve’s home by 
themselves dial down their blue light all the way to zero. 
Just from the home temperature drop, she knows it’s time 
to sleep. “Eve, would you like to start your meditation?”, 

59Trend Scenario Ideation 59Trend Scenario IdeationScenarioScenario



Sapa asks with her soothing voice. “Sure, let us get started.” 
Eve sits down, and Sapa guides her through today’s evening 
meditation. Eve had a pretty relaxing day, so the meditation 
adapts to that circumstance, guiding her to reflect on the 
day and face the future with a calm mind. With all of these 
recommendations and intelligent devices, she sometimes 
questions if she’s really the one making the choices. Ready 
for sleep, Eve goes to bed to recover from her day with a 
whole night’s sleep.

Signposts
	■ Tesla diversifies production portfolio - from cars to coffee 

machines
	■ EU releases new data protection law: business-to-business 

data sharing and re-use now more restricted
	■ Amazon closes Alexa interfaces for third parties 
	■ AR glasses now released for the public mass market 

replacing conventional smartphones and computers
	■ Google starts first managed settlement, Apple follows 

with first Apple village
	■ New EU circular economy law forces adaptions of business 

models, product design and supply chains
	■ New International Telecommunication Union report: 5G 

access available to 95% of earth’s population 
	■ Preferred business model of tech players shifting from 

ownership to Pay-per-use and subscription models
	■ Study reveals that 50% of people in the EU work remotely 

at home or in coworking spaces
	■ The biggest five tech players have now a market share of 

90% of the Smart Living Industry

Garden of Eden
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Smart Home Islands Tom Böhnel, Manuel Cardenas, Ann-Christin Gah, Maria Grebenshchikova, Florian Müller, Justus Murke 

SMART HOME 
ISLANDS 
Living in a world of full ownership and 
limited interconnectivity
Wednesday, 2041-05-16 - As the bedroom curtains 
automatically slide open, the first rays of sunlight tickle Jane 
Lebowski’s nose. At the same time, her morning playlist starts 
playing. Jane snoozes the alarm for another five minutes 
and turns around, trying to get as much rest from those five 
minutes as possible. As the third song fades out, Jane finally 
decides to get up to take a shower. She then dresses up in 
the clothes suggested by Emma based on the weather and 
walks into the kitchen.

The family values having breakfast together. Chris, Jane’s 
Husband, is already at the table waiting for the rest of the 
family. Harrison and Zoe, the Lebowski’s children, are the 
last to join. As it is Wednesday, there is not much time in 
the morning. For that reason, each Lebowski takes Emma’s 
recommended breakfast. The meal is automatically prepared, 
and the smart kitchen personalizes the ratio of the ingredients 
individually based on each family member’s health status and 
preferences. Their service robot makes fresh orange juice 
and serves the family at the kitchen table. After breakfast, 
they put their dirty dishes back in the cabinet, where they are 
cleaned automatically. 

Before leaving for work, Jane has to change her AR contact 
lenses into ones compatible with the augmented screens 
at the office. She still has to get used to this annoying 
inconvenience as she only recently switched her job. With 
her former employer, who was equipped with the same 
connected office system as the Lebrowkis have in their house, 
she did not have to do this. 

The Lebowskis live in the suburbs of Munich. Jane has a full-
time job in the city, and her husband, Chris, works part-time 
and fully remote. Jane used to commute using CopterPool, 
which allowed Jane to share a Lilium air taxi with people from 
her neighborhood to get into the city quickly. Unfortunately, 
CopterPool went bankrupt some years ago. Jane, therefore, 
commutes by car. This commute takes over an hour 

because the traffic jam is inevitable. It was about 20 years 
ago when the city of Munich introduced automated driving 
on highways. Automated driving was perceived as very 
comfortable and very popular as the passengers efficiently 
spent their transportation time. This led to an unbearable 
increase in car traffic. Even though the regional trains were 
significantly faster, most people preferred their slower but 
private cars.

In 2041, rail-based trains are only used for the transportation 
of goods. Jane dreams about the possibility of reopening 
trains for human commute when she sees a freight train 
overtaking her in a traffic jam.

While Jane is still stuck in traffic, her son Harrison prepares 
for his school day. On two days per week, he can decide 
between going to school or attending class remotely. Of 
course, he prefers the remote days, as he can sleep an hour 
longer. Yesterday he had been up late, playing Augmented 
Fortnight with his school friends running across the entire 
house.

Homeschooling has become easy. Sitting in his room, 
Harrison simply puts his AR contact lenses on and turns 
his AR Prism on, a device that projects himself in his usual 
desk spot in the classroom. Today even his teacher stayed at 
home. Mr. Snyder’s Hologram is already waving at the class 
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Smart Home Islands 

and waiting for the last of them to come in. 

Only Kim and Steven are physically in school today and sitting 
in the first row. Harrison has always wondered why they never 
stay home. Steven has told him he prefers to study and meet 
other kids in person, but somehow Harrison doesn’t believe 
him. He has never seen Steve online in the holographic 
Fortnight sessions, and he also never participates in the AR 
sports games in school. Harrison has wondered whether 
Steve can’t join because his Mate devices are not working 
with the Google ones the school requires. But then Harrison’s 
best friend, Boris, appears in a dramatic fireball hologram on 
the left, and all the thoughts about Steve are forgotten. 

Mr. Snyder rolls his eyes and, with a snap of his fingers, turns 
the fireball into a regular Boris. “All right class, today you 
learn about data structures!”. Although data structures are 
not his favorite topic, Harrison tries to pay attention and 
solves his quizzes 15 minutes before the session ends. That 
means he can rush downstairs to drink some Cocoa with his 
grandma Olivia.

Harrison finds Olivia in the garden. He has always wondered 
why someone enjoys working with plants. He does not like the 
manual work that his grandma enjoys. “Today, everything is 
solved with a machine that does things for you, sweety. When 
I was young, we weren’t so useless,” says Olivia, putting the 
gardening equipment on the floor and walking to the kitchen 
to grab the Cocoa. Harrison loves hearing grandma’s stories 
about a recent past that feels like such a different life. 

After a long hour, Jane finally arrives at work. As there are not 
many meetings today, she can focus on the presentation she 
will hold on Friday in front of the company’s board. Around 
03:00 pm, Jane usually feels the need for coffee. The smart 
office system at work has already recognized this behavior, 
and when she enters the kitchen, she smells the aroma of 
freshly brewed Colombian coffee.

Jane’s colleague Monica is also enjoying a coffee break. They 
met two weeks ago at a digital golf session. After finding out 
that they use the same intelligent home system, they talked 
about doing coached morning fitness sessions together. 

Now they finally get to discuss this further. Monica is already 
excited: “I am so looking forward to this! Doing sport 
together really motivates me. It will be so much easier to get 
out of bed early in the morning.” “I know exactly what you 

are talking about!”, Jane responds with a smile. “I am also 
really excited to try out your pilates exercises!”

The two agree to start with their new joint routine the 
following Monday. Delighted by this thought, they return to 
their smart desks. Jane briefly reads two articles about the 
latest current affairs in her customized digital news journal 
before continuing to work on her presentation.

Even though Jane recently joined her new company, she 
quickly found a connection to her co-workers. Recently her 
closest friends from work started a weekly cooking meetup. 
This week, Jane is hosting the group. As they arrive at the 
Lebowskis’ home, they’re greeted by Emma, who lets them 
enter automatically, as they’ve been set on the whitelist for 
tonight. 

The days in 2041 are busy, always connected, and 
characterized by a strive for maximum efficiency. To help the 
group unwind, Jane asks Emma to activate the Bubble. This 
feature automatically turns all devices in the house to silent 
mode and only allows notifications in emergencies. Some of 
Jane’s friends use a different smart home system, though, 
and therefore have to put their devices into silent mode 
manually.

Most of the meals in the Lebowskis home are prepared 
automatically. But during these weekly cooking meetups, the 
group makes a point of preparing the meals by hand. Before 
starting this tradition, it had been many months since Jane 
had last prepared a meal by hand. She almost forgot how 
good it felt and how she used to cook to relieve stress when 
she was younger.
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At some point, the group realizes that one of the main 
ingredients is missing. This is no cause for worry, in any case. 
In recent years, Gorillas had extended their on-demand 
drone delivery network to cover all of Germany. Jane asks 
Emma to order the missing ingredient, and a few minutes 
later, it is dropped on the Lebowski’s doorstep.

After Dinner, the group decides to play a round of augmented 
reality minigolf. They move to the living room, where the sofa 
can be folded into the wall to create a spacious gaming area. 
The guests without a compatible pair of AR contact lenses 
are equipped with spare AR glasses, which the Lebowskis 
keep for occasions like this.

After the guests have left, Jane asks Emma to start the 
winding down routine. Over the next hour, Emma gradually 
dims the lighting to simulate sunset and adjusts the room 
scents to create the right mood for sleeping.

Jane and Chris brush their teeth using their newest gadget: 
a fully automated toothbrush. The device is placed in the 
mouth and cleans the teeth without human interaction within 
30 seconds. Jane was skeptical at first but now could not 
imagine using a hand-toothbrush anymore.

For tonight, the Lebowski’s select the wilderness sleeping 
ambiance. As Emma simulates crickets chirping and stars are 
twinkling in the night sky, the Lebowskis fall asleep, happy 
about the day that just passed.

Signposts
	■ A study reveals that 9 out of 10 european citizens prefer 

owning consumer products to renting or sharing them
	■ In the EU, ownership of Smart Home devices reaches a 

record high
	■ Google, Apple, Amazon, Microsoft, and Facebook close 

open APIs and announce their app marketplaces
	■ The EU reconsiders data protection laws and reduces 

data regulations. Large tech corporations gain even more 
power

	■ The demand for Product-as-a-service models decreases 
dramatically. The last company offering subscription 
models for home consumer goods declares bankruptcy 
due to high operational costs and strongly diminished 
revenues

	■ Major tech companies offer significant discounts if 
customers turn in devices from competitors

Smart Home Islands 

	■ EU report: increasing interconnectivity of Smart Home 
appliances reduces time spent on decision-making at 
home by 57%

	■ Quantum technologies enable new standards of security 
for interconnected home appliances

	■ Mother sues school for declining her son because of 
“incompatible tech ecosystem”

	■ The EU bold plan on the circular economy: mandatory 
share of recycled materials in home appliances raised to 
90%
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My Home-OS Elvira Yang, Anna-Lena Zelder, Nick Stracke, Jan Krusnik, Felix Rösner, Malte Wilhelm, Diego Marti Monsó

MY HOME-OS
People prefer to own different smart 
devices joined by a single system
It is a gorgeous morning in 2041. Ben Gardenspring, who is 
just in between two sleep cycles, is gently awoken by Iris. Iris 
is the voice of HomeOS, the Gardensprings’ home operating 
system. Iris connects smart devices from different companies 
and manages the energy consumption of the home. It runs 
on a dedicated computer called SmartCore. SmartCore 
is a powerful hardware device that provides the necessary 
computing power and interfaces to run a smart home.

As the family wakes up, Iris pulls up the blinds automatically 
and switches the lighting from night mode to morning mode. 
While Ben showers with his preferred temperature already set 
by Iris, he listens to news and messages of the day. The family 
consists of Ben, his 16 year old daughter Mia and his father 
Phil, who moved back in because of early-stage dementia. 
As usual, family Gardenspring gathers in the kitchen to eat 
breakfast together. The kitchen appliances have already 
prepared the oatmeal with blueberries and coffee according 
to the Gardensprings’ preferences. Afterward, the smart 
cleaning robot takes care of the dishes. While Mia finishes her 
breakfast, she gets a notification from her smartwatch: “It’s 
time to leave now because heavy traffic is to be expected!”

Along the way, Mia picks up her friend Lena with the family’s 
autonomous car. “Thank you so much for picking me up!”, 
Lena tells Mia with an embarrassed smile. Mia knows that 
Lena’s dad recently lost his job. He worked at one of the major 
furniture sharing companies that went bankrupt. “You are 
always welcome to drive with me,” Mia replies. “I am excited 
because the latest SmartCore for our HomeOS will arrive 
today. It is the most innovative smart home core computer on 
the market and runs super fast! It even supports DanceParty 
- a new AR video game!” Immediately after saying this, Mia 
regrets bringing it up, knowing that her friend’s family is 
currently struggling financially. Lena, seemingly impressed, 
replies: “Wow, the latest SmartCore from CoreSeller? That 
is amazing. We recently got a refurbished SmartCore from 
SmartHousing24.” She hesitantly adds, “I mean, in the 
kitchen, everything is connected, but it is too slow and does 
not support DanceParty.”

Meanwhile, back at home Ben gets ready for work, “Iris, 
switch to office atmosphere!” Ben is a quality assurance 
manager at a car manufacturer and uses AR glasses to work 
remotely. At 02:00 PM, he has his last meeting of the day. 
His colleague Nina asks: “So, what are your plans for the 
afternoon?” Ben replies: “My smartwatch recommends a 
workout based on my activity of the last days. I think I will try 
that. Do you want to join?” “That sounds like a great plan,” 
Nina answers enthusiastically. “I am glad that the European 
Union limited the workweek to 30 hours.” Ben nods and 
adds: “Yes, it allows us to spend more time with our families.” 

Phil’s day looks a little different. Phil has been diagnosed 
with early dementia and is therefore in close contact with a 
doctor who offers an online therapy program. It consists of 
regular online check-ins as well as cognitive training, which is 
based on his vital signs and activities. The growing number 
of elderly citizens exerts severe pressure on the healthcare 
system. Most therapies are held remotely with the help of 
online services and smart devices. Many cannot afford these 
because the automation of jobs has exacerbated poverty 
among the elderly. Thus, Phil is privileged to obtain this 
service. Today, he has another online appointment with his 
doctor via a telemedicine service. Phil’s smartwatch already 
uploaded his vital signs and activities to the electronic 
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medical record. They discuss Phil’s condition and the focus 
of his therapy for the next week. The doctor is very content 
with his progress, “The transmitted vital signs show that you 
have exercised three times in the last week. Well done, keep 
up the good work!”. After the session, the doctor sends 
therapy activities and prescriptions to Phil’s HomeOS system. 
Iris orders the required medication accordingly and puts 
together a set of recommended brain exercises, which he can 
do on the family’s smart entertainment system.
Phil appreciates spending time in the garden during the 
afternoon. In particular, he loves the peace and tranquility of 
his very own space. Also, growing his vegetables makes him 
feel independent. His gardening skills are supported by a set 
of interconnected devices that record the plants’ moisture 
and condition. Based on this data, Iris has come up with some 
gardening tips for Phil: “Hey Phil, I sense that the soil around 
your tomatoes is a bit dry. I think they could use some water! 
Do you want me to turn on the sprinkler?” 

After Mia gets back from school, she enjoys spending her free 
time playing with her new X557, the latest version of home 

entertainment systems. The X557 combines elements of a 
game console, a TV, and a Hi-Fi system. Although a different 
manufacturer produces the system, it connects seamlessly 
with HomeOS to use the home’s speakers and sensors. Mia’s 
favorite game is DanceParty. The game allows her to dive into 
a virtual club with her friends and practice certain dances. 
The AR technology, together with the HomeOS sensors and 
the SmartCore, create a truly immersive experience. This 
way, Mia can meet all her friends without having to leave 
the home. Unfortunately, her friend Lena cannot participate 
because her SmartCore is not advanced enough to support 
the game.

HomeOS also plays a crucial role in taking over a large 
share of the household chores. Further, it ensures that 
those activities are conducted in an energy-efficient 
manner. Since the government adopted strict regulations 
on energy consumption and CO2 production, wasteful 
resource utilization comes at a high financial price. An energy 
management system that is linked to HomeOS enables 
the family to minimize utility costs and easily comply with 

sustainability regulations. Solar panels produce the family’s 
energy, which is then saved in internal energy storage. 
Today’s sunny weather has fully charged the Gardenspring’s 
home battery and even generated a surplus. Iris asks Ben 
whether it can reschedule the washing cycle to an earlier time 
to utilize the excess energy most efficiently.

In the kitchen, the family is also supported by HomeOS. 
The smart fridge detects that the bell peppers are about to 
spoil, and Iris makes the following suggestion: “Hey Ben, why 
do you not use the bell peppers to make some enchiladas 
tonight?”. Ben thinks it is a great idea, “That sounds amazing 
Iris, I am really in the mood for Mexican tonight. Can you 
order the missing groceries?” “Sure, no problem, I will send 
a shopping list to the supermarket. The groceries will be 
delivered in ten minutes.”

In the evening, the Gardensprings decide to cook together. 
While preparing the main dish, Iris sets the oven to the right 
temperature, starts to play Mexican music, and dims the 
lights to create a cozy atmosphere. 

After dinner, the family listens to the news: “With the recent 
bankruptcy of FurnitShare, the number of workers who have 
lost their jobs due to the insolvencies of subscription-based 
companies rises to 100,000. After the surge of subscription 
services in the 2020s, the subscription and sharing model 
have not proven to be economically sustainable as most 
companies have failed to become profitable.” Mia is very 
upset by the news: “Wow, it is really crazy how the sharing 
economy took a nosedive. Lena also told me that her father 
is affected by this. Dad, is your job safe?”, Ben reassures her, 
“Do not worry, Mia, it will be fine. I am more worried about 
the increasing inequality in our country.” 

At the end of the day, the Gardensprings decide to watch 
a movie together recommended by HomeOS. Afterward, 
the family gets ready to sleep upstairs. To help the family 
fall asleep, Iris dims the lights and plays some relaxing 
music. While the family enjoys their rest, the cleaning robot 
downstairs is still wide awake. It cleans the floor, dust and 
loads the dishwasher so that everything is tidy for tomorrow. 
Laying in her bed, Mia reflects, “We should be grateful for all 
the luxuries we own.”

My Home-OS
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Signposts
	■ People buy smart devices to impress their friends and family
	■ The Sharing Economy bubble is about to burst as investors 

worry about sustainability
	■ Out of fear of getting broken up, big tech companies 

establish a consortium for open standards in the smart 
home market

	■ The new law is passed in the EU: all new smart home 
appliances need to adopt an open standard

	■ Large manufactures agree to use the open-source software 
HomeOS to power their devices

	■ Study shows that people living in a Smart Home save an 
extra hour of free time per day

	■ Refurbished smart devices and appliances are increasingly 
sold on second-hand markets

	■ Over 70% of the elderly are now using smart home 
technology and can stay independent longer 

	■ Researchers agree smart homes are more energy-efficient 
than regular homes

My Home-OS
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Ideation

IDEATION
The following chapter describes five novel business models in the field of smart living. Each of the business models is de-
scribed using the Osterwalder Business Model Canvas. Both eco-social costs and benefits will additionally be elaborated 
on.
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On average, people spend 2.8 hours a day in their kitchen 
[369]. That is why it is essential to transform it into a place 
where everyone can feel comfortable and happy. However, 
planning a kitchen is very time-intensive and requires large 
monetary investment upfront to ensure that everything 
looks exactly how customers like it. Especially for landlords, 
providing a kitchen for their tenants can be tedious. Today it 
is challenging for landlords to ensure that their next tenant 
will be satisfied with all their personal preferences regarding 
design and appliances. Furthermore, once a kitchen is 
purchased, it becomes hard to find affordable and reliable 
maintenance and service providers who will ensure a fast and 
uncomplicated reparation.

MOKI offers an innovative solution to all of these pain points. 
It is an affordable kitchen-as-a-service with a clean and stylish 
design, fully modularised to be easily adjusted to the needs of 

Gergana Lishkova, Miriam Schmidt, Justus Murke, Tobias Schindler, Nick Stracke

Simply the Kitchen You Desire

MOKI

any user. The plug-and-play system makes it easy to assemble 
and change modules. With no commitment required, MOKI 
can be flexibly rented via a subscription at any time. The MOKI 
package comes together with a best-in-class customer service 
that includes a fully digitalized configuration and ordering 
process through a simply accessible online platform that 
ensures excellent customer satisfaction. Furthermore, MOKI 
provides express deliveries and continuous free-of-charge, 
on-demand repair and maintenance. In the process, MOKI 
aims to fulfill three core value propositions. Planning and 
getting a kitchen will become simpler and more convenient, 
giving the unique opportunity to avoid today’s complicated 
and tedious processes, from designing its look to customizing 
and adjusting all included appliances. Landlords and tenants 
will have maximum flexibility, accommodating their individual 
preferences regarding the kitchen’s functionality, design, and 
usage period. Furthermore, even premium quality kitchens 

will become accessible and affordable for everyone. Due to 
its circular business model, MOKI aims to be a sustainable 
brand that ensures proper recycling of the used materials and 
reduces environmental damage.

MOKI
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  Eco-Social Benefits

MOKI
Business Model

	■ Manufacturers of appliances 
and kitchen furniture

	■ Companies for repair and 
maintenance of the modules

	■ Expert kitchen designers
	■ Logistics companies for 

transport and first installation 
of the modules

Tenants
	■ Fast communication loop via 

smart online assistant
	■ Upselling of newer modules 

and designs
	■ Repair and maintenance of 

kitchen
	■ Short- to medium-term 

contracts
	■ Customer support for

Landlords
	■ Single touch-point at 

subscription start
	■ Long-term contracts

	■ Development and 
production of modular 
kitchens

	■ Transport of modules
	■ Refurbishment and storage 

of exchanged modules
	■ Development and 

maintenance of an online 
platform

	■ Sales and marketing 
configuration

  Key Resources

	■ Simplicity: less time for 
kitchen planning, repair, 
maintenance

	■ Flexibility: on-demand 
subscription to the desired 
kitchen regarding design and 
appliances with individual 
rental periods

	■ Accessibility: no initial 
investment, attraction 
of new tenant groups 
with the landlord having 
a customizable kitchen 
solution

  Value Proposition

  Key Activities

	■ Landlord subscription to a 
basic kitchen

	■ Tenant subscription to add-
on modules

Online
	■ Online website, including 

online kitchen configurator
	■ Social media, e.g. Instagram

Offline 
	■ Lifestyle magazines
	■ Kitchen ambassadors
	■ Pop-up stores and showrooms
	■ Cooperation with cafés

	■ Urban professionals
	■ Landlords of one- to two-

person household urban 
apartments

	■ Future segments: young 
families and students

  Customer Segments   Customer Relationships  Key Partners

  Channels

  Cost Structure

Initial Investment Costs
	■ R&D of modular kitchen 

prototypes
	■ Setting up a first production 

line
	■ Development of software for 

customer service
Fixed Costs

	■ Human resources & 
overhead

	■ Marketing expenses
	■ Warehouses and logistical 

hubs
Variable Costs

	■ Manufacturing costs
	■ Refurbishment, repair & 

maintenance
	■ Logistics

	■ Financial resources
	■ Kitchen design experts with 

interior know-how
	■ Technical appliance knowledge
	■ Online kitchen configuration
	■ Efficient logistics network with 

own hubs and operational 

  Eco-Social Costs

	■ Increased air pollution due 
to frequent transportation of 
modules

	■ Possibly shorter kitchen 
life cycle in comparison to 
owning it 

	■ Circular business model
	■ Ensured recycling of unused 

modules
	■ Accessibility to high-quality 

kitchens

  Revenue Streams
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MOKI

MOKI fulfills three main value propositions.

Simplicity: For both landlords and tenants getting the right 
kitchen is a hassle. It usually takes several months from the 
initial idea of the kitchen to the final product [370]. People 
usually spend a lot of time in their kitchen and invest a lot of 
time and energy to make it perfect. However, once a kitchen 
is delivered and set up, it is usually difficult and expensive to 
make adjustments. MOKI drastically simplifies this process by 
offering an intuitive online experience and a smart assistant 
that helps customers find the right modules for their kitchen. 
Since MOKI is a kitchen-as-a-service, there is no pressure 
to get the kitchen right the first time. It is always possible 
to exchange modules afterward. Lastly, MOKI takes care of 
repairs and maintenance.

Flexibility: Once a conventional kitchen is bought and set 
up, it usually stays unchanged for the rest of its life since 
making changes is very cumbersome. This stays in strong 
contrast to MOKI’s modular kitchen-as-a-service. MOKI aims 
to offer both tenants and landlords the maximum flexibility, 
accommodating their individual preferences regarding 
functionality, design, and usage period of the kitchen. This 
is enabled by a modular, plug-and-play design that makes it 
easy to add, remove or change entire modules.

Accessibility: Since MOKI offers a subscription model to 
landlords and tenants, it has two main advantages over 
a traditional sales model. First, it removes the barrier of a 
high upfront cost allowing everyone to experience a high-
quality kitchen. Secondly, even for short-term stays, tenants 
get access to a fully personalized kitchen, which may not be 
possible otherwise. Lastly, it removes the fear of having to 
sell the used kitchen at a potential loss.

  Value Proposition

  Customer Segments

  Customer Relationships

  Channels

Due to the high share of rental living in Germany, MOKI 
prioritizes two customer segments that are closely linked: 
urban professionals as the end-users of the MOKI kitchen 
and the landlords who often rent out apartments together 
with a kitchen.

Urban professionals: Professionals who live in large German 

cities in single or two-person households and have a net 
income of over 38 thousand Euros are the main end-user 
customer segment. As they are a very mobile demographic 
group, they value flexibility and convenience. Moreover, 
they are likely to connect to a lifestyle brand like MOKI. 
Although they have a higher disposable income, they often 
avoid making a large investment into a high-quality kitchen 
as they do not know how long they will live at a certain place. 
With MOKI, they now gain access to high-quality kitchens 
that meet their personal preferences, already for short-
term stays. Other population groups who live in smaller 
households, such as young families or students, could be 
potential customer segments in the future.

Landlords of urban apartments for one or two people: for 
around 75% of rental apartments in large German cities, 
landlords provide a built-in kitchen as part of the apartment 
[371]. Therefore, they are an important customer segment 
to capture. MOKI tries to target those landlords who 
experience a high fluctuation in tenants and want to offer 
more attractive rental packages with a customizable kitchen. 
Moreover, urban professionals, who are the main end-user 
target group, usually live in single or two-person households. 
As the apartment size for these households is also slightly 
smaller, they are the ideal use case for the modular kitchen 
designs that can be flexibly adjusted to the specific room 
dimensions.

MOKI serves various stakeholders and maintains different 
relationships with them. With tenants, MOKI aims to keep a 
close relationship throughout the entire subscription period. 
The goal is to keep the customer in the loop and engaged, 
which is key to offer fast and seamless maintenance and repair 
services. In addition, MOKI informs the tenant about new or 
upgraded modules and offers inspiration how the current 
kitchen could be improved. Even after the subscription 
period has ended, MOKI tries to stay in tenants’ minds to 
influence future kitchen purchases by advertising the latest 
and most sophisticated kitchen modules.    

In contrast to the tenant, most communication with the 
landlord takes place before the subscription starts. This 
includes educating the landlord about the benefits of 
a modular kitchen-as-a-service and showing example 
calculations of how it compares to buying a kitchen upfront. 

This is also the opportunity to upsell the landlord to choose 
a larger kitchen as it might make the apartment look more 
attractive. After the initial sales contact, MOKI tries to 
minimize the communication with the landlord as the main 
goal is to provide a hassle and worry-free experience. Most 
of the further communication takes place between MOKI 
and the tenant. The landlord will only be informed about 
repairs and maintenance and potential new MOKI offers

Online Channels: There are three main online channels that 
MOKI leverages to reach its customers. The latest designs 
and modules are showcased on social media platforms 
such as Instagram, YouTube, and popular online lifestyle 
magazines. This leads customers to the website and the 
configurator. The website further highlights the design 
and the innovative plug-and-play system of the modules. 
In combination with the smart assistant, the configurator 
proposes new module combinations to the customers taking 
into account customer preferences, space requirements, and 
what modules the customer might already have. Lastly, MOKI 
targets already existing customers via emails and push-
notification to advertise special module deals or introduce 
newly developed modules.  

Offline Channels: Since many people want to get an idea 
of how a kitchen might look and feel in the real world, 
MOKI targets several offline channels. First, there is the 
ambassador program. Customers can choose to become 
MOKI ambassadors and invite potential customers to their 
homes to showcase their kitchen and provide additional 
information. In return, they will receive additional modules 
for free or benefit from a reduced subscription fee. Secondly, 
MOKI will cooperate with and sponsor bars and cafes to 
further establish its lifestyle brand. Lastly, various MOKI 
kitchens will be presented and showcased in pop-up stores 
in large cities to give customers the option to experience it 
directly. 

  Key Activities

Kitchen Design: Kitchens today are already standardized but 
not fully modularized. MOKI will focus on designing stylish 
but simple and easily interchangeable modules based on 
an easy plug-and-play principle and do not need special 
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  Revenue Streams

  Cost Structure

Initial Investment Costs: MOKI will require a substantial 
initial investment. The major part of this will go into the 
research and development of modular kitchen prototypes. 
This includes the modular kitchen designs with the plug-
and-play system for easy assembly and manufacturing of 
the first prototypes. The testing of the prototypes, including 
iterations over the designs and re-manufacturing, will be 
the main drivers of these costs. Once there is a validated 
prototype, another major part of the initial investment will 
flow into the industrialized production of the first MOKI 
kitchen line to enter the market. A comparatively small 
cost will be the development of the software powering the 

A key differentiation to competitors in the market is that 
MOKI offers its kitchen via a subscription rather than selling 
it. That way, MOKI will generate recurring revenues over a 
long period.

Basic subscription for core kitchen modules: The main 
share of revenues will come from the basic MOKI subscription 
fee of approximately 100 EUR per month. This fee is paid 
by landlords who want to provide a kitchen as part of their 
rented-out apartments. If the landlord does not want to 
provide a kitchen, the tenant can also directly subscribe to 
a basic MOKI kitchen. The basic MOKI subscription includes 
a fridge, an oven, a stove, a sink as standard modules to 
offer core functionality, and cupboards and worktops in 
default designs. There will also be the possibility to pay the 
subscription fees on a semi-annual or annual basis. 

Add-on subscription for personal customization: The 
basic MOKI can then be further customized and upgraded 
by the tenant according to her preferences for an additional 
subscription fee. This can include adding further functional 
modules such as a waste collector, food processor, or coffee 
machine and customizations in the design by exchanging 
worktops or front colors. The amount of the subscription 
fee depends on the selected upgrades and the duration. 
To ensure the coverage of the operational costs associated 
with this offering, the minimum subscription is 20 EUR per 
month. Like the basic subscription, the fee can also be paid 
monthly, semi-annual, or annually. 

MOKI

  Key Resources

installation techniques. Furthermore, appliances have to be 
adjusted to fit smoothly into the modules.    

Organizing refurbishment, storage, and transportation: 
MOKI provides the customer with a simple modular kitchen 
and full service around it. Transportation and refurbishment 
of the modules will be organized if the tenant decides to 
upgrade his kitchen and exchange a module from the basic 
landlord version. 

Development and maintenance of the online platform: The 
first contact of the customers with MOKI takes place on an 
online platform. There they gain their first impressions of the 
brand. Therefore, an appealing website and simple online 
kitchen configurator must be developed and maintained so 
that tenants and landlords can rapidly access all functionalities 
and get in touch immediately when they need something. 
Convenience and accessibility are one of MOKI’s core values. 
That is why an excellent customer journey, including a fully 
digitalized kitchen configuration and ordering process, fast 
deliveries, and continuous on-demand maintenance services, 
will be provided

Customer acquisition and marketing: People are overloaded 
with information about furniture companies and face a hard 
choice which is the right one. That is why MOKI will work 
towards cross-channel marketing and effective customer 
acquisition to gain traction and ensure business success.

MOKI is the first fully modular kitchen of its kind. However, 
to establish this solution, various resources to build the 
hardware of the appliances and the software for a digital 
configuration tool will be required. To achieve that, a strong 
interdisciplinary team will work on developing an attractive 
and convenient MOKI service for its users.

Technical appliances knowledge: On the hardware side, 
talented engineers focusing on the hardware development 
of kitchen appliances are a key player to enable a finely 
engineered and perfectly styled modular model. To find new 
ways to grow profitably and disrupt the existing market, 
unconventional ideas for innovative gadgets will be crucial.

Online kitchen configurator: To enable smooth planning 
and flexible customization for the customers, an intuitive user 

  Key Partners

Production partners: MOKI will partner up with suppliers and 
kitchen appliance manufacturers who will produce its special 
modules. There will be constant two-way communication to 
ensure quality and fast production of all parts delivered to 
the end customer. A core value for MOKI is that the supplier 
is perfectly aligned with the plans and specifications of the 
entire production process.

Repair and maintenance: To offer seemingly new kitchen 
appliances at all times, special repair and maintenance 
subcontractors will be hired. They will smoothen and 
accelerate the process of adequate kitchen equipment 
maintenance that is usually very time intensive. 

Kitchen expert designers: Expert kitchen designers will 
guarantee a modern but simple look for MOKI. The support 
of professional interior designers will make sure that the 
suitable materials and appliances are chosen and all pieces fit 
together in the framed structure and can be easily exchanged.      

Logistics: Logistics companies are one of the key elements 
in the supply chain. They will handle the transport of the 
modules from the manufacturer via the storage room to 
the apartment of the end-user. At delivery, a trained team 
of subcontractors will install the modules into the frame and 
connect the plug with a standardized interface. However, the 
tenants can also easily change modules themselves. 

interface where everyone will be the designer of their modular 
kitchen needs to be developed. For this purpose, landlords 
and tenants will be offered an online platform, visualizing all 
kitchen modules and the possibility to report any required 
appliance repair or upgrade. Kitchen experts will prepare 
pre-built design templates to facilitate the planning for the 
users and review the finished configurations before the final 
order. This will support inexperienced customers to arrange 
their dream kitchen without any layout mistakes easily.

Sales and Marketing: A big sales and branding network of 
kitchen and furniture suppliers and knowledge about online 
marketing will be of great importance. In this way, access 
to MOKI’s main customer groups - urban professionals and 
landlords - can be ensured. MOKI will represent an appealing 
brand that customers can trust.
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MOKI
digital customer service.

Fixed costs: There will be important human resources 
needed to get MOKI started and keep it running, including 
kitchen designers and engineers, software engineers, and 
the management team. Another large part of the fixed 
costs is marketing expenses to establish awareness and 

recognisability of MOKI as a lifestyle brand for high-quality 
kitchens. Lastly, a small office will be needed to conduct 
the business operations. In the future, warehouses and 
logistical hubs will add another large fixed cost factor.

Variable costs: The manufacturing costs of the different 
kitchen modules will vary depending on the demand of 

MOKI kitchens. Nevertheless, as MOKI strives to be a 
fully circular business model, the manufacturing costs will 
be much higher at the beginning and then likely be lower 
compared to refurbishment and repair costs.  Due to the 
flexible subscription model, MOKI modules may switch 
users between tenants or even landlords several times. 
The modules hence will have to be continuously repaired 
and refurbished throughout their life cycle. Therefore, 
refurbishment and repair costs will be a very large variable 
cost factor, depending on how intensively the kitchen 
modules have been used. A third variable cost factor are 
operational costs around logistics, such as deliveries or 
pick-ups of modules for repair or refurbishments.

.      Eco-Social Costs

The possibility to frequently exchange modules and 
upgrade kitchen parts will inevitably lead to more frequent 
transportations. In this way, MOKI’s logistics structure could 
produce increased amounts of packing materials, GHG 
emissions and contribute to air pollution. As our customers 
will always have accessibility to the newest kitchen 
appliances on the market, the need for constant exchange 
of the older ones might accelerate the demand for recycling 
and decrease the kitchens’ lifetime compared to owning 
them. Furthermore, the recycling of some materials still 
uses loads of resources and can harm the environment. 
With current technologies, it is not yet possible to recycle 
100% of the materials. 

  Eco-Social Benefits

MOKI aims to establish a circular business model with 
a closed kitchen life cycle. In the design phase and 
production, there will be a strong focus on using durable 
and renewable materials. In that way, the MOKI modules 
can be re-used as long as possible. That means, if tenants 
move out, we take back their modules. Then, we maintain 
and refurbish the furniture and appliances to maximize their 
lifetime. Since the kitchen is fully modular, it is possible only 
to replace parts of the modules. If the material cannot be 
repaired, MOKI aims to fully recycle them in the future by 
establishing strong partnerships with forerunners in that 
space. Since all kitchen modules are re-used and finally 
recycled, MOKI significantly reduces resource consumption 
and thereby reduces environmental costs, i.e. regarding 
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Challenges 

	■ Before launching the product, extensive research and 
development work are needed to create a fully modular 
kitchen. This requires expertise and financial resources.

	■ The subscription model introduces high initial investments 
for the production of the kitchens. It will take several years 
until the subscription fees first cover the production cost.

MOKI

Interoperability of devices & 
ecosystems

Deevices of only one company can be 
connected within a household

Devices from various companies are 
incorporated in one house ecosystem 

People rent, subscribe and 
share most of their consumer 

People own most of their 
consumer products

+

~

++

~

Garden of Eden

My HomeOS

On-Demand 
Convenience

Smart Home 
Islands

	■ The renting business is promising as 
people are used to renting everything.

	■ Low interoperability introduces a unique 
selling point - the MOKI kitchen has 
perfectly interoperable modules.

	■ The business must focus on selling kitchens 
because of the high degree of ownership.

	■ Most devices from different manufacturers 
are not interoperable, so interoperability 
between MOKI devices can serve as a selling 
point.

	■ Many people value flexibility and 
convenience and therefore would be 
potential customers.

	■ The high interoperability allows partnerships 
with multiple module manufacturers while 
still selling it as one connected kitchen.

	■ MOKI must switch the business model from 
renting out kitchens to selling kitchens.

	■ The value proposition diminishes as other 
kitchen modules also work together well. The 
focus should be on convenience, especially 
with easy-to-use online configurators.
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Scenario Fit

Garden of Eden: In this scenario, we have, on the one 
hand, a low degree of ownership and, on the other hand, 
low interoperability between devices of different producers. 
This means that the renting business model is likely to 
succeed as people are used to renting everything. The 
low interoperability makes a market entrance harder and 
introduces more risk of not being widely adopted. On the 
other hand, it offers MOKI the opportunity to stand out with 
a perfectly integrated kitchen with a set of appliances that 
work perfectly with each other. MOKI aims to become one 
of the most widely adapted kitchen ecosystems to offer this 
additional benefit to customers and be seen as one of the 
trendiest kitchen brands in the market.

On-demand Convenience: In this scenario, we have a shift 
from ownership towards renting. Because people value the 
added flexibility and convenience, it will be easier to attract 
customers and scale the business. On-demand convenience, 
which is the name of this scenario, is exactly one of MOKI’s 
core value propositions. MOKI is therefore ideally positioned 
to thrive in this case. With kitchen rental starting to become 
mainstream in the coming years, MOKI should aim for a 
high market share in this business from the beginning. The 
high interoperability makes it possible to have devices from 
various producers working together. This can be leveraged 
by partnering with multiple different companies to offer their 
modules as part of the MOKI kitchen while still providing a 
holistic kitchen solution where every module fits perfectly.

Smart Home Islands: If the Smart Home Islands scenario 
comes true, people in 2041 will prefer ownership over 
renting. The renting business model with kitchen-as-a-
service is therefore difficult to realize. Thus, the business 
model should be changed fundamentally into selling kitchen 
modules. While the focus cannot be on the on-demand 
flexibility aspect anymore, the convenient effortless selection 
of a new kitchen, the modern lifestyle and strong brand, 
and a sustainable circular recycling strategy could serve as 

unique selling points. Especially as appliances from different 
producers are not interoperable, MOKI could become the 
go-to solution for people who want a kitchen where devices 
work together smoothly.

MyHomeOS: The high degree of ownership in the MyHomeOS 
scenario makes the rental business model less attractive 
to customers. Therefore it is necessary to change the core 
business model and focus on selling kitchens. On the other 
hand, this scenario comes with high interoperability. If this 
interoperability also extends to more hardware modularity of 
various appliances in the market, it will be harder to find clear 
value propositions of the business model. The main focus 

should then be on a streamlined purchasing experience with 
providing an easy-to-use online configurator. MOKI should 
stand for known quality without the need to pick appliances 
from various vendors separately.

carbon emissions or waste. Furthermore, no high initial 
investment is required to get the MOKI kitchen. Instead, 
MOKI offers subscriptions for all modules. The monthly fee 
is relatively small compared to the price of the kitchen. Thus, 
MOKI enables more people to access high-quality modules 
such as appliances with the lowest energy consumption 
standards.
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MOKI

Outlook

The first step in proceeding with this business idea is to 
validate the feasibility of the business model. Interviews with 
potential customers, landlords, and tenants, are needed to 
figure out how much they would be interested in renting 
their kitchen and willing to pay for it. This information 
leads to the first prototype, which will be the basis for 
further development and market research. Strong strategic 
partners are necessary for the prototype development to 
profit from experience in designing and building kitchens 
and appliances.

Continuing with these partners, MOKI should aim to build 
the first product line and integrate appliances from partners 
specifically fitted to meet the MOKI kitchen module 
dimensions and connection interfaces. This way, the first 
customers can be acquired in 2022.

MOKI should build up the first logistical hubs in the largest 
German cities, where not only the furniture and devices are 
stored but also refurbished. Nevertheless, MOKI initially 
needs additional partners for delivery and refurbishment. 
Finally, with a higher adoption in big German cities, there 
would be possibilities to scale the business. On the one 
hand, more and more different modules could be offered to 
provide a holistic kitchen solution. On the other hand, other 
European markets offer attractive expansion opportunities.

	■ The key step is attracting landlords to subscribe to the 
Basic MOKI. As landlords have the goal to make money, 
the subscription price has to be competitive given the 
additional convenience benefits. Getting this price right 
with both being attractive and covering the costs is crucial.

	■ The logistics of delivery and set-up of the kitchen have 
to be taken care of in a cost-effective manner while still 
achieving high customer satisfaction.

	■ An important aspect of the business model is the 
refurbishing to hand out modules that look like they 
were new. The willingness-to-pay of customers will be 
significantly lower if the refurbishment quality is not 
excellent.
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The spine is one of the most complex parts of the human 
body. It is what has enabled us to walk upright. It has been 
paramount in our evolution into the intelligent species we are 
today. Modern humans, however, lead very different lives to 
their hunter-gatherer ancestors. Our ancestors moved a lot 
during the day, burning more than 3,000 calories daily. They 
were constantly training and strengthening their bodies, es-
pecially their backs and spines. Nowadays, for many people, 
working out has replaced the constant physical strains of the 
past. But simply working out and strengthening back muscles 
is often not enough to alleviate all issues raised by modern 
lifestyles. 

With the advancement of technology, humans started to live 
a more sedentary life. Especially with the invention of com-
puters and other technologies, most of our working days are 
spent sitting down at a desk, in uncomfortable positions for 

more than 8 hours a day. This leads to many people com-
plaining about back pain and other spine-related health is-
sues, even at a young age. Many applications and therapies 
promise to fight the symptoms of poor posture, alleviating 
the back pain caused by constant sitting. However, none of 
them try to fight the actual cause: excessive static sitting for 
prolonged times without proper ergonomic support.

Spyne's mission is to protect and care for its user's back. 
Spyne is a chair fitted with an extensive array of sensors, de-
livering the most accurate picture of a person's posture and 
spinal movement that has ever been produced. The chair it-
self is built with humans in mind, is perfectly ergonomic and 
customizable to the user's body and needs. Through vibra-
tions, it reminds the user to correct and care for their posture. 
Accompanying this chair is an application with access to the 
data gathered by the chair's sensors. That is how the users 

can see their movement patterns and weaknesses in posture, 
spinal alignment, and back muscles. An additional subscrip-
tion called Spyne Pro allows users to act on this information 
by recommending personalized therapy and giving tips on 
alleviating their back problems during their day-to-day lives.

The Smart Chair That Takes Care of Your Back

Ann-Christin Gah, Maria Grebenshchikova, Berzan Yildiz, Jan Krusnik, Niklas Hölterhoff

SPYNE

SPYNE

75Trend Scenario Ideation 75Trend Scenario IdeationIdeationIdeation



SPYNE
Business Model

Initial Investment Costs
	■ Setting up a manufacturing 

unit through partnerships
	■ Consultancy fees for 

orthopedists and experts in 
ergonomics

	■ Arranging a stable supply of 
raw materials

	■ Sensors, chair, and app 
prototyping

	■ Establishing partnerships with 
leasing and co-working spaces 
providers

Fixed Costs
	■ Research and development
	■ Operations and IT 

infrastructure maintenance
	■ Offices and warehouses for 

rent
	■ Salaries for employees

  Eco-Social Benefits

	■ Chair manufacturers
	■ Sensor manufacturers
	■ Ergonomics researchers and 

experts
	■ Smart home ecosystem 

providers

	■ Entertainment of customer 
through posture challenges 
and streaks in the app

	■ Automated recommendation 
of workouts and tips to 
improve posture

	■ Personal support for 
businesses

	■ Online support for end 
customers

	■ Flagship stores/co-working 
spaces

	■ Production of the chair with 
its sensors

	■ Ergonomics research for 
chair design and sensor 
functionality

	■ Marketing for B2B and B2C 
channels

	■ Development and 
maintenance of the app, 
accompanying the chair

	■ Individually adjustable 
ergonomic chair

	■ Posture tracking using 
sensors in the chair

	■ Nudging to sit correctly via 
vibrations

	■ Accompanying app to give 
personalized feedback on 
posture and work behavior

	■ Individualized workout 
routines and tips to improve 
your posture via the app

	■ Integration into Smart Home

  Value Proposition

  Key Activities
	■ B2C business model
	■ B2B business model
	■ Health insurance companies

	■ Middle to upper-class 
workers that are eligible to 
work from home

	■ Businesses that allow remote 
working

	■ People that already face 
heavy back pain

  Customer Segments   Customer Relationships  Key Partners

  Channels

	■ Patents for posture recognition 
and analysis

	■ Sensor expertise for accurate 
detection

	■ Relationships with (chair) 
manufacturers

	■ Ergonomics knowledge for 
designing the chair

  Eco-Social Costs

	■ Chair materials
	■ GHG emissions during 

manufacturing and 
operations

	■ Logistics and delivery
	■ Old chair disposal

	■ Improved health and less 
strain on the healthcare 
system

	■ High-quality chairs have a 
longer lifetime

  Key Resources

  Revenue Streams

	■ One-time sale of a chair
	■ Additional subscription 

service
	■ Leasing model for customers 

unable to pay a large up-
front sum

	■ Partnerships with health 
insurance companies

Variable Costs
	■ Marketing and sales
	■ Manufacturing 
	■ Direct materials that go into a 

chair production
	■ Logistics

  Cost Structure
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SPYNE

  Value Proposition

Spyne is an ergonomic sensor-fitted chair that takes care of 
your back by tracking your posture and nudging you with 
gentle vibrations to sit correctly. Furthermore, it provides 
personalized guidance on posture and back strengthening 
workouts in the accompanying app.

Individually adjustable ergonomic chair: At the core, 
Spyne is a high-quality office chair that perfectly adapts 
to the individual back of every customer. Based on the 
latest research, Spyne provides over 20 possibilities to fully 
customize the chair to your needs. The chair alone can 
already considerably improve the posture of the customer.

Posture tracking using sensors in the chair: Fabric-based 
sensors embedded in the chair track every movement. 
Through machine learning, the sitting position can be 
detected with 98% accuracy. Furthermore, current stress 
levels and nervousness can be identified. 

Nudging to sit correctly via vibrations: If Spyne detects 
that you are not sitting correctly, it can give you feedback 
with a gentle vibration to correct your posture. 11 vibration 
motors spread across the chair draw awareness to areas 
where posture could be improved. This short feedback loop 
teaches you to always sit in the healthiest way. In the long 
term, this learning experience will help sitting straight even if 
the user is not sitting on a Spyne.

Accompanying app: The accompanying app shows you 
insights into your posture and sitting behavior. It shows you 
all the data collected by the sensors and the current trends 
regarding your sitting behavior. Furthermore, it can provide 
you with tips to configure Spyne correctly for your body, 
as well as provide personalized workout routines to further 
strengthen your back.

Integration into a smart home: With Spyne being 
integrated into the major smart home ecosystems, scenarios 
can be triggered based on the sensor data of the chair. This 
can involve lights, heating, or any other accessory already 
existing in the relevant ecosystem. 

  Customer Segments

  Customer Relationships

Spyne’s targeted customer segment is middle- to upper-class 
office workers that regularly work from home. They value 
working from home as a very flexible way of working. Often 
their work environment at home is not fully optimized for the 
individual ergonomic needs of workers. Even if these workers 
buy expensive ergonomic chairs, adjusting all the settings 
on the chair correctly requires a significant amount of trial 
and error and knowledge in ergonomics. Yearly training by 
occupational safety and health advisors has proven to be 
ineffective. Workers remain largely unaware of their sitting 
habits. As working from home is becoming more widespread 
through the pandemic, yet here to stay post-covid, this 
becomes a more pressing issue.

The second targeted customer segment is businesses that 
want to alleviate their employees' back pains by providing 
them with Spyne. Herniated disks have become a widespread 
disease, leading to a loss in  productivity and long-term 
absence of employees. They are interested in the wellbeing 
of their employees, in their office as well as when they work 

from home. These businesses have working-from-home as a 
firm principle in their working policies or do not even have 
office space at all. Spyne is an excellent addition to existing 
wellbeing solutions and is easy to incorporate in the office 
and home environment. 

Lastly, Spyne targets customers that already fight extensive 
back pain. In the long term, Spyne wants to become an 
accredited health solution that is subsidized by health 
insurance. Lowering the price through these subsidies will 
enable Spyne to cater low-income customer segments that 
already experience severe back pain since the barrier of entry 
will be reduced through a lower price. 

Interaction with users: Customers share their height in the 
buying process to get a perfect fitting version of Spyne for 
their body size. In the future, Spyne plans to build a video-
based tool that will help to even further tailor the chair to 
the person. 
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SPYNE

  Channels

The customers' body measures can be accurately detected 
through AI technology and the chair settings appropriately 
adapted. These measures are forwarded to and securely 
stored in the Spyne Companion App. When the customer 
buys a new Spyne chair, set-up instructions based on the 
individual customer measures are provided. 

Automated services: Via the accompanying app, customers 
benefit from receiving personalized tips regarding their 
posture. This service is based on the sensor data of the 
chair and state-of-the-art AI technology that generates the 
appropriate recommendations. These include the perfect 
set-up of the chair, appropriate stretching, and meditation 
exercises, as well as the automated suggestion of breaks. 
Customers are motivated through posture challenges and 
streaks in the app. Lastly, Spyne provides online support for 
all customers that are heavily based on chatbots and ML.

Personal assistance: Spyne provides B2B customers with a 
personal sales representative that serves as a direct contact 
for all their concerns and questions. B2B customers of Spyne 
require more personal attention as they buy Spyne in bulk. The 
sales representative will understand the client's situation and 
provide a custom-tailored offer for each client. Furthermore, 
direct interaction with the customer is facilitated via Spyne's 
flagship stores. Customers can try out Spyne and talk to 
Spyne representatives. Here they can get their back analyzed 
and their Spyne chairs set up to their individual needs.

and fact-based storytelling, thus turning our product from a 
want-to-have into a must-have. To reach the target group, 
we are promoting Spyne via online channels such as social 
media advertisements, blogs for professionals, and online 
magazines. Another promising channel for establishing a 
reliable brand reputation is building flagship stores. Such 
stores provide potential customers with a co-working space 
for a day, where they can try different models in action. 
Although co-working testing day does not provide customers 
with an immediate improvement of their health, such a day 
helps them understand how suitable Spyne features are for 
them and how it improves their office work experience. 

Health insurance companies: Health insurance companies 
can become a partner of Spyne and provide our services 
subsidized to their customers. This will reduce their long-
term costs of treating expensive back pain problems.

  Key Activities

Production of the chair with its sensors: As mentioned 
above, Spyne is an ergonomic chair fitted with custom 
sensors to detect a user's posture and spinal movement. 
To achieve this, the chair is equipped with pressure and 
movement detecting sensors on the bottom and backrest 
of the chair. That allows complete tracking of the user's 
movements and posture while he or she is sitting.

Ergonomics research for chair design and sensor 
functionality: Blindly building a chair and fitting it with 
sensors does not work. It is important to do research in 
cooperation with experts in ergonomics to get knowledge 
on how best to design a comfortable and ergonomically 
sound chair that can fit the large number of sensors 
needed for accurate tracking. Research is also needed to 
determine the kind of sensors that should be built into 
the chair and their optimal positioning. Further analysis is 
required to find out how to gain meaningful insights from 
the acquired sensor data.

Marketing for B2B and B2C: The chair's main target group 
are people that spend most of their working day sitting at 
a desk. These are employees working in the classic office 
setting or currently in the home office. Thus, the chair is 
marketed both to businesses looking to maximize their 
employees' health and productivity and well-being and 
to consumers looking to stay healthy while spending the 
majority of their day sitting in front of a screen. 

Development of the app accompanying the chair: The 
chair and its sensors are only one part of the solution. 
To act on the data gathered by the sensors, Spyne offers 
an application that displays posture and spine health 
information and recommends personalized therapies and 
workouts based on the individuals' sitting habits.

  Key Resources

Patents for posture recognition and analysis: Recognizing 
posture and analyzing that data to the degree of accuracy 
Spyne does, is only possible with state-of-the-art sensor 
technology combined with a unique chair design. 
Protecting from competitors profiting from the research and 
development of this novel technology requires patenting it.

Sensor expertise for accurate detection: Talents that are 
experts in working with sensor creation and sensor data are 
needed to produce the custom textile sensors and design 
them in a way that allows meaningful, accurate posture and 
spine tracking. Knowledge to make the low power circuitry 
in order to reduce charging time and energy consumption is 
also paramount in the chair's design process.

Relationships with manufacturers: The novel construction of 
a chair with sensors requires close cooperation with sensor, 
textile, and chair manufacturers to execute Spyne's vision. 
Fitting the chair with the batteries needed for its smart 
functionality is another aspect that requires cooperation to 
assure safety and functionality.

Ergonomics knowledge for designing the chair: Even 
without its sensors and the accompanying application, Spyne 
is ahead of its competitors in terms of the ergonomic design 
of the chair. This requires deep knowledge of ergonomics, 
human biology, and design principles, which makes it a key 
resource in the development of Spyne.

Partnerships with smart home companies: Connecting 
a chair to the smart home has never been done before. 
Thus, partnerships with smart home companies are needed 
to assess use cases and cooperate on building the best 
integrations in a manner that is as seamless as possible. 
Furthermore, new devices could be built once Spyne enables 
insight into a user's spinal health, like workout devices or 
more ergonomic, intelligent mattresses.

B2B model: In a B2B business model, we aim to establish 
trustworthy partnerships with co-working spaces, leasing 
providers, and companies owning their furniture in the 
offices. The B2B model requires a fact-based and data-driven 
marketing strategy that directly indicates the additional value 
of the Spyne chair. The Spyne Pro subscription model focused 
on long-term health benefits and increases productivity 
for users. This will be especially interesting for companies 
where employees spend most of their time seated. For these 
companies, most value can be created. 

B2C model:   In a B2C business model, our objective is to 
target consumers that primarily work in the office and care 
about their level of physical activity, long-term health, and 
productivity. B2C marketing strategies mainly focus on 
strong brand relationships with customers. For this purpose, 
the Spyne marketing campaign focuses on user experience 

78Trend Scenario Ideation 78Trend Scenario IdeationIdeationIdeation



One-time sales: Purchasing at a relatively small fixed 
price enables customers to enjoy high-quality ergonomic 
chairs without paying a large up-front sum for all the 
available features, instead covering additional features in a 
subscription. In addition to a chair, customers have access 
to the application with basic posture analytics, which tracks 
daily activity and sitting habits through sensors embedded in 
a chair. From the operational perspective, the one-time sales 
model benefits Spyne at keeping higher production levels in 
partners' manufacturing units due to affordable prices and 
consequently higher demand on the market niche.

Subscription service: Spyne Pro is a subscription model for 
customers who want to extend the app's basic features and 
get individual workout plans. The subscription complements 
a standard one-time purchase solution with a personalized 
recommendation system that analyzes both static and dynamic 
posture over time. Based on the sitting habits of its customers, 
Spyne Pro detects how poor sitting habits disproportionally 
affect muscle groups and recommends personalized exercises 
for targeting weak or overly active areas. Spyne Pro can help 
enhance the benefit of physical therapy for workers who 
struggle with poor body awareness by enabling them to break 
out of unhealthy postural patterns. 

SPYNE

  Revenue Streams

  Cost Structure

  Key Partners

Chair and sensor manufacturers: To build sensor-fitted 
chairs, partnerships with manufacturers for chairs and 
sensors are necessary. The chairs are designed to achieve 
perfect ergonomics for the human spine. Thus, it is essential 
to coordinate its construction from end-to-end: from the 
materials used to their seamless assembly. As the chairs 
are unprecedented, sensor-fitted models, the sophisticated 
sensor designs need to be fabricated in cooperation with 
expert manufacturers. This partnership enables the electronic 
textile sensors to fit perfectly into the chair design and makes 
them invisible to the user. The chair's manufacturing cycle 
needs to be perfectly coordinated to avoid incompatibilities 
and allow a smooth process.

Ergonomics researchers and experts: Adequately 
addressing customer's back pains and suggesting therapy 
options requires detailed scientific knowledge of ergonomics 
and the human body. Partnering with ergonomics researchers 
and experts enables Spyne to design chairs that are built like 
an extension of the body: invisible in use, perfect in comfort. 
What distinguishes Spyne from existing ergonomic chairs is 
its connection to the user. Researchers and experts help in 
designing sensors that accurately detect 11 different sitting 
postures and derive recommendations and insights on 
posture and back health. A thorough analysis of the user's 
posture allows personalized therapy.

Smart Home Ecosystems: Spyne is connected to existing 
smart home ecosystems and their devices. That is how Spyne 
gets a more holistic view of its user's health and activity 
patterns and enables interactions that fit their work pattern. 
Sitting down could set up focused lighting and music, 
standing could open windows. If users are continuously stuck 
in one postural pattern, Spyne reminds them to train their 
back using intelligent workout devices. Intelligent mattresses 
connecting to Spyne allow insights into sleeping posture and 
a holistic view of an individual's spinal health.

support, and engineers. Additional expenses are arising from 
operational activities, maintenance of the IT infrastructure, 
renting warehouses and offices. 

Variable costs: Spyne bears costs that are dependent on 
time and the level of activities. These costs are related to 
the manufacturing process, including raw materials for the 
production of chairs and sensors. Another fraction of costs is 
associated with marketing and sales activities for promoting 
Spyne chairs on the market, impact lead, and revenue 
generation. Lastly, financial costs are arising when it comes to 
delivering chairs to the end customer.

Spyne offers a hybrid business model which combines the 
one-time purchase of a chair and Spyne Pro subscription 
services with additional features provided by the well-trained 
recommendation system.

Initial investments: Setting up Spyne requires an initial expense 
to develop a chair prototype and build the software. To reduce 
risk and costs associated with production at the initial stage, 
we will partner up with an existing chair manufacturer who 
is already experienced in cost-efficient procurement of raw 
materials.  Since the principal added value of a chair is posture 
tracking and analysis, Spyne involves experts in ergonomics 
and sensor technology to create a prototype and a final 
product. Therefore, especially in the beginning, a dedicated 
research budget will be required to differentiate Spyne from 
existing ergonomic chairs on the market. A part of the initial 
budget is allocated to establishing partnerships with leasing 
and coworking space providers to facilitate first-time sales.

Fixed costs: Spyne bears costs that occur regularly and do 
not depend on the level of production. Fixed costs include 
research and development for improving Spyne's ergonomics 
and recommendation system. Continuous durability testing 
is a further fixed cost to consider. Another share of fixed 
costs comes from the remuneration of employees, including 
administration, marketing, and sales employees, user 

  Eco-Social Costs

Chair materials: The polymers used in conventional chairs 
can have a negative impact on the environment, and textiles 
are often sourced from animal farming and produced under 
poor working conditions. Spyne guarantees the use of 100% 
recycled polymers and sustainable, vegan materials made 
under fair working conditions.

GHG emissions during manufacturing and operations: 
Manufacturing processes commonly produce GHG emissions 
in plants and by transportations of materials to and from 
them. Spyne cooperates with carbon-neutral manufacturing 
businesses where possible. If it is not possible Spyne offsets 
the emissions to be carbon neutral.

Logistics and delivery: As mentioned above, Spyne tries to 
work with carbon-neutral partners where possible and offsets 
all other emissions.

Old chair disposal: After a chair has been used, it needs to be 
disposed of, creating plastic, electronics, and fabric waste that 
cannot immediately decompose.

  Eco-Social Benefits

Improved health and less strain on the healthcare system: 
Poor posture during prolonged sitting times leads to various 
back, spine, and cardiovascular-related health problems later 
in an individual's life. With the increasing pace of automation, 
more and more jobs are sedentary and require sitting for 
prolonged times. With its science-based approach, Spyne 
effectively improves an individual's posture and cares for their 
back and spine health. That is how Spyne reduces the impact 
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SPYNE

Scenario Fit 

On-demand convenience: In this scenario, Spyne does not 
provide the one-time sale business model anymore. Instead, 
households and businesses have the opportunity to rent the 
chair and pay for using it on a per-month basis. There are at 
least two absolute advantages of this model. First of all, Spyne 
provides its customers with care service, thus preventing chairs 
from a high level of depreciation. Besides, the rental model 
reduces large upfront costs for individuals and companies, 
therefore increases the total addressable market for Spyne. 
In this scenario, the Spyne chair is also connected to the 
ecosystem of interconnected home appliances produced by 
different brands. This will enable other appliances to leverage 
the data collected data including stress levels and daily activity. 

Garden of Eden: In this scenario, Spyne also provides 
customers with renting or sharing opportunities. Depending 
on the type of space, private or public, individuals decide on 
whether they rent a Spyne chair for their personal use, or they 
share it in a co-working space with others. This scenario also 
implies the connectivity of devices within one brand. Spyne 
works on developing new products that will be synchronized 
with a chair. This includes a smart armchair, a sofa, and a bed 
that would allow a customer to continuously improve his or her 
posture, reduce stress levels, and increase activity even more. 
Spyne Pro options will be extended as well. Now that the data 
collected from other furniture items, a subscription plan has 
more information to leverage and provide its users with higher 
accuracy and advanced recommendations regarding their 
posture and health improvement.

Smart home islands: In this scenario, Spyne is a standalone 
research-powered solution that is not connected to the smart 
home items produced by other brands. This implies fewer 
features related to the overall well-being environment at home, 
yet a more precise focus on poor posture improvement and 
subsequent benefits for health. Spyne makes it possible with 
the help of advanced sensors that collect data and software that 

analyses such data to provide haptic feedback and, in a Spyne Pro 
version, data-driven exercise recommendations. This scenario 
restricts Spyne revenue streams to one-time sales only. In such a 
case, there are two Spyne purchase options: a basic model with 
a chair, an app and the Spyne Pro model with lifelong access to 
exercises from leading experts in physiotherapy. Spyne also sells 
its sensor solutions to other furniture manufacturers. This allows 
them to modify and improve other items Spyne does not focus 
on, including armchairs and sofas.

My homeOS: In this scenario, Spyne gained a strong brand 
reputation and became an attractive option for owning it 
for long-term exploitation. This is due to the high quality 

of materials resistant to depreciation and a well-known 
personalized recommendation system for exercises called 
Spyne Pro. When purchasing Spyne, customers think about 7 to 
10 years. That means whenever they decide to move to another 
residence, they take the chair with them. One striking feature of 
the Spyne chair is that it connects to other smart home items. 
Spyne seamlessly synchronizes data with sensors and switches 
responsible for temperature, light, and noise cancellation. 
Together with other devices, Spyne not only helps customers 
to improve a poor posture but also creates a productive and 
creative environment. Spyne Pro version takes care of exercises 
requiring additional items, including foam rollers, balls, timers, 
and walls.

Interoperability of devices & 
ecosystems

Deevices of only one company can be 
connected within a household

Devices from various companiies 
are incorporated in one streamlined 

ecosystem of the house

People rent, subscribe and share 
most of their consumer products

People own most of their 
consumer products

~

+

+

+ +

Garden of Eden

My HomeOS

On-Demand 
Convenience

Smart Home 
Islands

	■ On-demand rental of Spyne for businesses 
	■ On-Demand rental of Spyne for private 

customers

	■ Single purchase of Spyne
	■ Spyneworks autonomously

	■ On-demand rental of Spyne for businesses 
and homes

	■ Sitting on Spyne can trigger smart home 
scenarios (e.g., lighting, temperature) 

	■ Single purchase of Spyne
	■ Sitting on Spyne can trigger smart home 

scenarios (e.g., lighting, temperature) 
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on their health and the healthcare system as a whole.

High-quality chairs have a longer lifetime: spyne chairs have 
a longer lifetime than the average office chairs, given by the 
exceptional manufacturing quality. Once a chair is not usable 
anymore, Spyne offers to recycle it and gives a discount for 
future purchases. Discounts incentivize customers to give back 
their chairs for recycling instead of just disposing them.
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SPYNE

Outlook

The Spyne office chair is just the start of a great line-up 
of smart chair technology. After successfully entering the 
market, Spyne plans to extend its product line-up to include 
all kinds of seating furniture equipped with smart sensor 
technology. In the long term, Spyne will integrate sensors 
into all of its fabric-based products, including mattresses for 
advanced sleep tracking, sofas, and lounge chairs.

With the growing amount of tracked data, Spyne will 
understand human posture profoundly and design the next 
generation of smart chairs. Spyne’s vision is that wherever 
customers sit, it can help them to sit healthier and more 
comfortably.

Furthermore, Spyne plans to expand the functionalities of 
our Spyne companion app. Spyne wants to become the 
trusted assistant for all questions regarding back health, 
stress management, and meditation. Spyne plans to build 
partnerships with leading workout course providers to 
improve back health sustainably.

Lastly, with furniture becoming more interconnected, Spyne 
wants to focus on building meaningful use cases in interaction 
with Spyne in the context of a smart home. This may include 
automatic adjustments to the customers' environment, like 
setting their smart table to the right height or adjusting 
lights, temperature, or airflow. 

Challenges 

	■ In this market niche, there are high entry barriers due to 
the substantial cost of initial research & development and 
the need for competent experts in ergonomics, health-
care, and technology.

	■ For outsourced production, partnering up with existing 
manufacturers can be challenging.

	■ The problem of a cold start is to collect data for the rec-
ommendation system Spyne Pro and to create a collection 
of exercises to alleviate back pain.

	■ Customer retention for the Spyne Pro subscription can be 
a problem due to posture improvement in the long run.

	■ Posture improvements and therefore benefits for overall 
health as a result of exercises are difficult to prove to cus-
tomers 
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Trashly.ai

Environmental pollution is one of the biggest problems on 
this planet. In the EU, only 32% [372] of trash is currently recy-
cled. Waste that could be recycled is dumped in landfills, and 
resources that could potentially be re-used are thus wasted. 
Additionally, this waste often ends up in the ecosystem, af-
fecting wildlife and plants and negatively impacts many peo-
ple’s lives. At the same time, trash separation is often confus-
ing and inconvenient and one of the reasons why much trash 
is not being disposed of correctly.

Trashly.ai offers a solution to these problems. Trashly is an 
intelligent trash bin that sorts the waste automatically. Thus, 
the user does not have to worry about the correct disposal. 
In addition, the trash is compressed regularly so that the gar-
bage bag has to be replaced less frequently. Sensors detect 
the garbage volume of the trash bin, and Trashly seals the 

trash bag automatically once it is full so that the user can 
easily carry it out. Trashly is also connected with an app that 
helps the user become more aware of their environmental 
footprint. Users can connect with their friends over the app 
and collaborate to produce as little trash as possible. Anoth-
er option shows charting trends that help the user to keep 
track of their current garbage volume and compares it to the 
optimal one. Premium users enjoy the advantage of getting 
even more individualized recommendations on how to con-
tribute to waste reduction and additional perks such as an 
automatic trash bag subscription.

Trashly enables everyone to separate waste properly and 
thus increases the percentage of recyclable waste. Less waste 
will therefore end up in landfills, a big step towards protect-
ing the environment. Through personal tips, trash separation 

and reduction are no longer a matter of confusion but enable 
effortless trash separation and empower you on your way to 
sustainability.

Stefan Gerbes, Anna-Lena Zelder, Manuel Cardenas, Philipp Engel, Laura Moll

We Empower You to Your Way to Sustainability! 
TRASHLY.AI
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Trashly.ai

  Eco-Social Benefits

Business Model

	■ BSH as a key partner to 
gain industry expertise and 
capital

	■ Chip manufacturers and 
database providers for 
technological development 

	■ Public administration to 
foster sustainable waste 
management along the trash 
life-cycle

	■ Sustainability focused 
companies and climate 
influencers for marketing and 
app content

	■ High willingness to pay 
for smart trash cans and 
individual sustainability 
services

	■ Three sub-target groups: 
	■ Middle-aged career people 

focusing on convenience
	■ Young professionals focusing 

on making their lifestyle 
more sustainable

	■ Parents looking for 
sustainability assistance and 
convenience

  Key Resources

	■ Making trash separation 
convenient and easy

	■ Motivating the user to lower 
trash production

	■ Increasing the amount of 
trash separated

	■ Raising awareness 
concerning trash in the 
household

  Value Proposition

	■ Trash bin and basic app 
functionality is directly sold 
for 199 EUR

	■ Additional features are 
offered under a premium 
plan for 30 EUR a year

Online
	■ Social media platforms
	■ E-Commerce platforms 

Offline
	■ High and mid-quality furniture 

retailers and builders
	■ Advertising partnerships with 

environmental organizations 
and movements

	■ Referral programs

	■ Cohesive native app, 
supporting customer service 
and communication activities

	■ Call center in the EU for 
smooth customer interaction

  Customer Segments   Customer Relationships  Key Partners

  Channels

  Cost Structure

Initial Investment Costs
	■ Patents
	■ Production infrastructure
	■ Technical infrastructure

Fixed Costs
	■ Talent
	■ Production
	■ Research & development

Variable Costs
	■ Material costs
	■ Customer acquisition
	■ Cloud infrastructure

	■ Training data for ML model
	■ Data science and engineering 

team
	■ Engaged customer base

  Eco-Social Costs

	■ Transportation of trash bin 
	■ Use of trash bin requires 

extra resources such as 
electricity

	■ Effects of working conditions 
on workers

	■ Data processing poses 
potential security risk

	■ Potential stress increases 
due to more screen time

	■ Proper trash disposal results 
in less non-recycled trash

	■ Increased awareness of 
produced trash leads to less 
trash disposal overall

	■ Incentive through app to 
contribute as a community to 
waste pollution

  Revenue Streams

	■ Development of hardware 
and software

	■ Establishing partnerships 
with home appliance, 
marketing, and sales 
companies

	■ Analyzing customer 
interactions and further 
development of the product

  Key Activities
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  Value Proposition

  Customer Segments

  Customer Relationships

Effortless trash separation: The world now produces more 
than a billion tons of garbage a year [373]. To avoid a fu-
ture earth full of trash, the share of recycled garbage must 
increase. The key to enabling this is trash separation. Nev-
ertheless, separating waste is confusing and inconvenient 
for many people, which in turn leads to many failing to do 
so correctly. By automatically sorting garbage, Trashly.ai 
makes waste separation convenient and easy, decreasing 
the amount of personal trash that lands in a landfill or gets 
burned. With convenience as the main focus, Trashly.ai intro-
duces two additional features. First, garbage is automatical-
ly compressed after reaching a certain threshold, reducing 
the frequency of taking the garbage out. After reaching a 
provided weight threshold, the garbage bag is automatically 
sealed, and a notification is sent to the customer. This way, 
Trashly.ai reduces the effort around separating trash and tak-
ing it out considerably, enabling every user to reduce the fi-
nal amount of unrecycled waste. 

Sustainability empowerment: Pictures of beaches full of 
plastic or turtles suffocating with bags are familiar to every-
one. Leaving a clean planet to our children is an important 
focus of society. Trashly.ai empowers its users on their way to 
sustainability by providing profound insights into the amount 
of trash that the household produces. With the Trashly.ai app, 
users can see their garbage production divided into plastic, 
paper, and residual waste and set goals for the month, aim-
ing to produce less waste. This motivates the reduction of 
trash and provides awareness on trash creation, enabling the 
user to make informed decisions about the personal impact 
of trash. Trashly.ai also offers personalized recommendations 
to lower the trash footprint of the household. Thanks to this, 
Trashly.ai empowers every user to be the sustainable person 
they want to be.

their annual spending on smart appliances, such as intelligent 
trash cans and individual sustainability services, is high and 
still growing. Therefore, there is enormous market potential 
in addressing this group. The target group consists of three 
sub-customer segments: 

Middle-aged, high-income professionals: This target group 
is aware of environmental issues and would therefore like to 
live more sustainably but has difficulties incorporating sus-
tainable actions such as waste separation into their daily lives. 
This target group is very busy at work and wants to enjoy a 
high and comfortable standard of living, so they look for sus-
tainable solutions that are convenient and effortless. For this 
customer segment, the convenient way of separating waste 
through Trashly is the key value proposition that is empha-
sized when addressing this group through advertising.

Climate- and environmentally-conscious young profession-
als: For this group of high-earning young professionals, a sus-
tainable lifestyle is very important. They are already actively 
integrating sustainable practices into their lives. But not only 
are they looking for more ways to live more sustainably, but 
they also want to be able to track their environmental foot-
print and receive active guidance on how to reduce it. Our 
tracking app is therefore highly relevant for this target group.

Environmentally responsible parents: This group strives for 
an environmentally friendly lifestyle and has a good income. 
They have already integrated some sustainable practices 
into their lives, such as shopping locally, separating waste, 
and using sustainable mobility services. However, since this 
group is very busy with daily tasks such as work and rais-
ing children, they look for a more convenient way to pursue 
these sustainable practices. They would also like to receive 
support on what they could improve. Therefore, all of Trash-
ly’s features are equally well suited for this target group. Ad-
ditionally, Trashly can assist them in raising their children to 
be environmentally conscious.

Automated services: Streamlining the waste separation pro-
cess and providing personal recommendations are key val-
ues that Trashly.ai provides. To achieve this, ML algorithms 
that are dependent on user data are needed. Regarding the 
waste separation automation, cameras capture the trash and 
process the image via the recognition algorithm to sort it 

Trashly.ai

Trashly’s primary target group is sustainability-conscious 
adults with high disposable incomes. This target group is ex-
pected to have an increased willingness to pay for Trashly, as 
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  Key Partners

Trashly.ai

  Channels

Online channels: Based on the digital nature of the prod-
uct as well as the young and technology affine target group, 
online channels are the focus of Trashly.ai. A mixture of web-
shop placement and social media advertising is used to com-
municate the product. Regarding the former , Trashly.ai re-
lies on our key partners, who have been carefully selected in 
advance. E-commerce retailers in the household sector and 
online furniture stores are of particular interest.

Offline channels: To reach out and explain the product to 
senior customers, offline channels are used. For this purpose, 
product placements are made in high and medium-quality 
distributors in the furnishing and kitchen sector. Since one 
of Trashly’s core values is to improve the individual waste 
footprint, cooperation and promotions with environmental 
organizations are also being pursued to draw attention to 
this advantage specifically. Besides, existing customers are 
also used as a channel and monetarily intensified via refer-
ral programs to recommend the product to their friends and 
relatives.

  Key Activities

Trashly.ai sets itself apart from competitors by using innova-
tive hardware and software components, enabling use cases 
that provide the central value-add for the customer. The goal 
is to provide a user-friendly system with an excellent custom-
er experience and a smooth service offering.

Hardware and software development: The main focus is 
on embedding IoT components in conventional trash bin 
design. Therefore, it is essential to integrate sensors and 
cameras, which converge in the central computational unit. 
The sensors are necessary for sealing the bag-sealing and 
compressing the trash. The cameras are essential to recog-
nize the trash type and sort it accordingly. To provide a near-
ly error-free result, the development of the algorithm, which 
enables the sorting process, mainly depends on the quality 
and quantity of the training and test data. Therefore, the de-
velopment of the algorithm as well as obtaining the data is 
a crucial activity.

Formation of strategic partnerships: Trashly is priced as a 
high-quality product, emphasizing the importance of part-
ners that are perceived in the same way. Therefore, a key 
activity is to find partners in the home appliance production 
and sales market that meet our requirements regarding a 
high-quality brand and a fair and sustainable working en-
vironment. Trashly also engages in intensive dialogue with 
local authorities to optimize the entire trash value chain in 
terms of recycling efficiency.

Data Analytics: Since innovation and consumer-friendliness 
are at the core of Trashly.ai, constant product development 
is another crucial activity to stay competitive. The Team is 
always looking to improve the product, from a hardware and 
software perspective, especially regarding use cases and im-
proving existing algorithms.

in the respective bin. To provide the best personal recom-
mendations possible, the active participation of the user is 
required. This means setting up a user profile and thereby 
giving consent to accessing the individual data. This allows to 
visualize the user’s waste footprint, generate individualized 
recommendations, and keep the user via push notifications 
up to date.

Customer service: For Trashly to be perceived as a premium 
product, a sophisticated customer service relationship must 
be established. To do so, the customer can contact the Trash-
ly.ai team in two different ways: for small requests, there is 
the option of accessing a user-friendly website. It is designed 
to describe the product, possible problems and also offers 
a demo version of the app to explain it to everyone in an 
understandable way. Trashly also provides phone service, 
complementing the website to ensure optimal customer ser-
vice. The call center is operated from the EU and offers help 
for hardware and software-specific problems. In case of more 
complex issues with the product, a local service partner of 
Trashly.ai is referred, or a new shipment of the product is 
arranged.

  Key Resources

trash image database. The access to high-quality and exten-
sive quantity training data might become a relevant entry 
barrier for potential competitors in the future and is thus a 
crucial resource. Once Trashly has initiated its market rollout, 
the recognition model continues to learn from the trash pic-
tures generated by the intelligent trash cans in circulation.

Data science & engineering team: High-quality training 
data is not the only key component of a successful AI model. 
Image recognition endeavors in adjacent applications such 
as the detection of food in smart fridges have shown the im-
portance of a strong team of data scientists. Trashly.ai uses a 
proprietary trash can structure to accommodate the sorting 
and compression features, which is novel compared to exist-
ing solutions. This innovative design relies on the expertise 
of an engineering team with vast experience.

Engaged customer base: While most companies appreciate 
satisfied and engaging consumers, it is the value-driven busi-
ness model of Trashly.ai, that further increases the relevance 
of active customers. The Trashly smart can is the first of its 
kind, offering functionalities that are not comparable to ex-
isting “smart trash can” solutions. Thus, convincing innova-
tors and early adopters of the value Trashly.ai delivers is key 
to ensure fast and effective market adoption. To support this 
process, Trashly’s customer success team ensures a friction-
less customer experience.

Training data for machine learning model: One primary 
function of the Trashly smart garbage can is the trash rec-
ognition and sorting algorithm, which is facilitated via an in-
tegrated visual scanner. The optical scanner takes a picture 
of the trash item and identifies the respective material. The 
underlying ML model is trained based on a comprehensive 

The formation of strategic partnerships is an integral part of 
Trashly.ai’s development and product placement strategy. 

Since product development requires specific technical ex-
pertise and could become fairly capital intensive, a strategic 
development partner is critical. Trashly.ai plans to collaborate 
with BSH or a comparable industry leader in the smart home 
appliance industry to gain access to the intellectual and fi-
nancial resources necessary to develop the product success-
fully. Once the product is launched, this partnership will be 
extended to a distribution channel collaboration. 

Trashly.ai aspires to be a premium product. To fulfill its de-
sired purpose, the trash can needs to be equipped with ad-
vanced sensors and cameras, and the sorting AI algorithm 
needs to be trained extensively. To offer this high techno-
logical quality, partners and suppliers in the field of comput-
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Trashly.ai

  Revenue Streams

er science and IoT development are central. Key partners in 
this category can supply the needed resources and support 
Trashly.ai in hardware development, especially regarding the 
sorting functionalities and developing the AI algorithm.

Trashly.ai’s mission is to reduce residual waste and increase 
the amount of recycled waste. To achieve this, it is not 
enough to recycle at home, but waste must be separated 
throughout its life cycle. Therefore, it is important to work 
with public administrations to promote the continuous sepa-
ration of waste after collection from households. 

Finally, Trashly.ai aims to partner with sustainability-oriented 
companies and climate influencers to conduct joint market-
ing campaigns and develop content for the Trashly app. For 
example, a partnership with a climate offsetting provider is 
planned to embed a carbon offsetting feature in the app and 
to develop joint content on how to live more sustainably, 
which will be used in both the Trashly app and several mar-
keting channels.

Direct selling: This revenue stream follows the standard in 
the industry, selling the intelligent trash can and basic func-
tionality of the app for 199 EUR. This price derives from com-
paring the average smart trash bin price in the industry and 
considering the increased value compared to the competi-
tion. The sorting functionality combined with the statistics 
provided by the app is state-of-the-art technology that no 
other competitor offers. These characteristics build up the 
premium price that the basic bundle is sold for. Using online 
channels also lowers the selling price per piece, enabling a 
margin bigger than the average one in the industry.

Yearly subscription fee: Trashly.ai offers additional features 
on top of the basic bundle that can be accessed by 30 EUR 
a year. Personalized recommendations to reduce waste dis-
posal and access to knowledge about garbage pollution 
and how to avoid it best are the two main features of the 
premium offering. This premium offering allows Trashly.ai to 
connect with the customers for an extended period of time 
after buying the intelligent trash bin, ensuring that customers 
stay with Trashly.ai as the standard home waste management 
device. This customer loyalty is the main benefit of the yearly 
subscription fee, explaining the lower potential price.

  Cost Structure

Initial investment costs: Due to the combined hardware 
and software offering of Trashly, significant initial capital is 
necessary to allow for the market entry of the smart trash 
can. Trashly’s component and feature constellation are novel 
in the market of smart garbage cans. Therefore, it is crucial 
to set up a scalable production and supply chain infrastruc-
ture early on. This entails building relationships with reliable 
providers of micro-controller chips and raw materials, setting 
up frictionless logistics solutions, as well as constructing suit-
able facilities for product assembly. The feasibility of Trashly’s 
scanning and analytics features depends on a sound techni-
cal infrastructure. This ranges from an initial core engineer-
ing team to investments for third-party services needed for 
product development and delivery.

Fixed costs: Human capital is an essential part of Trashly’s 
success. This is especially true for developing and imple-
menting its innovative hardware and software features. How-
ever, a strong team is also necessary to facilitate customer 
acquisition, retention, and to build up strategic partnerships 
with relevant stakeholders, such as local public administra-
tion. Furthermore, as Trashly.ai is looking to expand into new 
markets in Europe and beyond, additional investments into 
production infrastructure will be necessary. As the product 
offering of Trashly.ai aspires to be at the forefront of inno-
vation, continuing investments in research and development 
capabilities ensure that it stays ahead of the curve.

Variable costs: While economies of scale are reachable for 
Trashly’s software solutions, its hardware components en-
tail stagnant variable costs for materials and assembly. A 
self-sorting smart trash can pose a completely new offering 
in the home appliance market. Multi-channel customer ac-
quisition will be crucial for the success of Trashly.ai. These 
costs are expected to develop linearly in the first five years of 
market entry until Trashly.ai has been established as a house-
hold name.

  Eco-Social Costs

Costs of manufacturing: Compared to an ordinary trash bin, 
Trashly is equipped with more advanced technology such as 
cameras and sensors. The production effort of these high-
tech products relies on rare resources whose mining and 

processing are often harmful not only to humans but also 
to nature. After production, Trashly needs to be transport-
ed to the resellers with transport contributes to further GHG 
emissions in addition to manufacturing. Once, Trashly is in 
use, constant power consumption is necessary. Additionally, 
Trashly’s ML algorithm receives its data from a data center 
using electricity and therefore adding to GHG emissions.

Impact on society: As Trashly is connected with an app, 
much personal data is collected. This poses the risk of po-
tential security vulnerabilities as well as data leaks. The app’s 
interconnectivity and features make a digital detox more dif-
ficult for the user, which could lead to an increased stress 
level. Furthermore, if Trashly is manufactured abroad, labor 
and environmental regulations might be lacking.

  Eco-Social Benefits

Benefits for the environment and society: One of the most 
significant advantages that Trashly offers is the automatic 
sorting of trash. This contributes to a higher percentage of 
recyclable waste and a lower portion that ends up in land-
fills. As a result, more resources can be efficiently reused, and 
a longer life cycle of a package also saves GHG emissions. 
A higher share in recyclable trash will also ensure that less 
waste is disposed of in nature. Another great advantage is 
that Trashly will bring the issue of waste into focus. Com-
bined with Trashly’s app, the user’s awareness of problematic 
effects of incorrect waste disposal will increase. The app in-
centivizes a more sustainable lifestyle by providing individu-
alized recommendations on how to produce less trash. For 
instance, the app allows you to connect with your friends and 
collaborate to produce as little trash as possible. Trashly is 
an excellent opportunity to do something against the waste 
pollution.
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Trashly.ai

Scenario Fit 

Garden of Eden: As products are not owned anymore, the 
revenue stream would have to be adapted to a subscription-
only model. The subscription contains the trash bin and 
all app features for a fixed yearly price. If the customer 
does not want the trash bin anymore, they can cancel the 
subscription. The trash bin is immediately picked up, which 
after maintenance would be ready to be reused by the 
next customer that buys a subscription, enabling this way 
a circular economy. Regarding interoperability, not many 
changes are necessary to Trashly.ai, as it already has its own 
system, which fits this scenario perfectly. As interoperability 
with other brands is not the standard, it does not need to be 
changed. Thrashly.ai strives therefore to become the main 
app for tracking trash in the market, trying to incorporate as 
many features as possible.

On-Demand Convenience: Trashly.ai makes trash separation 
convenient, leading to its service being highly appreciated 
in this scenario. As consumers are looking for on-demand 
services and experiences, Trashly.ai would need to change 
the revenue model to only offer the subscription service. 
This subscription contains the trash bin and all app features 
for a fixed yearly price. Therefore, the smart trash strives to 
become a service, renting the usage of the smart trash bin 
and the insights in the app for a fixed monthly price. The 
consumer is able to cancel the subscription when the demand 
is not there anymore. The trash is then picked up, checked for 
problems, and then sent to the next interested customer. As 
interoperability is expected, Trashly.ai must ensure maximum 
integration capability with other apps. Striving to connect 
to as many different services as possible, Trashly.ai offers an 
open API, enabling other garbage tracking-related services 
to connect to the app and provide insights to the user. 

Smart Home Islands: The current offering by Trashly.ai 
fits this scenario very well. The Trashly smart trash bin for 
private end-users is suitable, as most consumer goods are 
bought. The trash bin is therefore privately owned by the 
end-user and used directly in their home. No change to the 
revenue model is therefore necessary. The system offered by 
Trashly.ai would not be necessary to be adapted either as 
interoperability with other brands is not the standard. Trashly.
ai would strive to become the leading app for tracking trash 
in the market, incorporating as many features as possible. The 
increase of features makes the premium offering increasingly 

more valuable to the user, making it likely to increase its price 
with time.

My HomeOS: The revenue model of selling the trash bin fits 
this scenario very well, as most consumer goods are sold to 
the user at a fixed price. Society enjoys owning goods, and 
adding an intelligent trash bin to the list of things owned is 
highly appreciated by the user. The app would, on the other 
hand, require a series of changes. Interoperability must be 
increased, as consumers are looking for it. First, offering 
an open API to anyone looking to connect to the service 
provided by Trashly.ai is a must. Several manufacturers want 
to use the app to show stats about their own services, making 

the app, and with it the premium model, more popular. In this 
scenario, a holistic home system supports the user in day-
to-day tasks. Therefore, connecting to this home system is 
a must for Trashly.ai to fully empower the user to lower their 
trash footprint.

Interoperability of devices & 
ecosystems

Deevices of only one company can be 
connected within a household

Devices from various companies are 
incorporated in one house ecosystem 

People rent, subscribe and share 
most of their consumer products

People own most of their 
consumer products

+

++

~

+

Garden of Eden

My HomeOS

On-Demand 
Convenience

Smart Home 
Islands

	■ Revenue stream must be adapted to a 
subscription model

	■ Subscription enables circular economy
	■ No interoperability changes are necessary

	■ The current offering by Trashly.ai fits the 
scenario to perfection

	■ App strives to include as many features as 
possible, making the premium offering more 
valuable

	■ Smart trash bin and app become a service, 
charging for both app and trash bin a 
monthly price

	■ Trashly.ai must offer an open API striving to 
connect to as many devices as possible

	■ The revenue model of selling the trash bin 
fits very well

	■ App must offer increased interoperability
	■ Connection to the home ecosystem must be 

implemented
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Trashly.ai
Challenges

	■ Sourcing a comprehensive database of training data, as 
well as developing an effective AI model for Trashly.ai 
incorporates several challenges and takes considerable 
time.

	■ Incorporating compressions and sealing technologies into 
the Trashly design means re-engineering the components 
to reduce their size while maintaining effectiveness.

	■ Trash cans are still seen as a low-cost utility tool. Trash-
ly.ai aspires to create an entire ecosystem and introduce 
transparency into the garbage disposal journey. This val-
ue needs to be communicated, and a comparatively high 
price could hamper initial adoption.

	■ Visually sorting trash items currently only works for a lim-
ited number of categories. Trashly differentiates between 
plastic, paper, and residual waste. Expanding the sorting 
features for additional categories of trash might require a 
supplementary sorting mechanism.

 
Outlook 

Trashly.ai rethinks trash separation by making waste sorting 
effortless and empowering everyone on their path to sustain-
ability. To achieve this, product development will take place 
in 2021. To ensure a strong product-market fit, great empha-
sis will be placed on involving potential customers in devel-
opment by conducting intensive user research and testing.

The product will be launched in the German market in ear-
ly 2022. During this phase, Trashly.ai will focus on building 
strong partnerships in marketing and sales, but also public 
administrations to ensure that trash is not only separated at 
home with Trashly, but throughout the entire waste life-cycle. 
After the successful market entry in Germany, Trashly.ai will 
expand to other European countries with a high awareness of 
sustainability and high technology adoption, such as Sweden 
or Norway, to tap into the full European market potential.

However, Trashly.ai is not only a viable product for private 
households. Companies, schools, and public spaces also 
generate large quantities of waste that are not properly re-
cycled, representing significant market potential in the B2B 
sector. Therefore, Trashly.ai plans to launch a product tai-
lored to B2B customers subsequently. This will enable Trash-
ly.ai to promote the recycling of waste in private households 
and drive waste separation in public spaces, which strongly 
supports the goal of significantly reducing waste globally.
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Cooklings

Documenting recipes takes time and effort. As a result, great 
recipes are often only passed on by conversation and are not 
written down. Hobby chefs often like interacting with other 
people about their culinary experience but do not find the 
time to create recipes and share them online. Sometimes, 
traditional family recipes can be forgotten due to the lack of 
documentation. Given that food and dining is an essential 
part of people’s social life, it seems clear that easy recipe 
creation and recipe sharing may facilitate human relationships 
with regards to their culinary journey. Cooklings values the 
importance of sharing recipes and creating meaningful 
connections through food. While there are various sources for 
recipes on the internet, they only provide vertical interaction.

Cooklings fills this void by combining easy recipe creation 
with an engaging community of like-minded people who 
share a passion for cooking. One can like, comment, and 

share recipes from other users on the platform and effectively 
learn from each other. The community platform serves as a 
specialized space for all passionate chefs to share their 
culinary experiences and engage with the world. Furthermore, 
by being able to explore content from celebrities and other 
professional content providers, the community incentivizes 
users to contribute similar quality content. Additionally, 
restaurants and catering agencies have the opportunity to 
tap into the community and engage with their customers.

The core competency of Cooklings is a voice-based interface 
that allows users to easily narrate a recipe they would like 
to document. Users then instantly receive a well-illustrated 
recipe card that they can easily share. People can narrate 
recipes in various different ways: some may list the ingredient 
first, and some may describe it along with the process. To 
standardize this unstructured input, Cooklings leverages NLP 

and AI to create a structured recipe based on understanding 
each user’s unique style. Cooklings empowers hobby chefs to 
take their culinary passion one step further towards being a 
professional with ease.

 Elvira Yang, Pranav Ragupathy, Tom Böhnel, Frederic Martin, Malte Wilhelm

Combining an Engaged Culinary Community with a Simple Voice-Based Recipe Creator
COOKLINGS
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Eco-Social Costs

Cooklings
Business Model

Fixed Costs
	■ Set-up and maintenance 

of operational and IT-
infrastructure

	■ Cloud service fees
	■ Personnel and financing costs
	■ R&D costs

	■ Culinary celebrities
	■ Grocery suppliers
	■ Travel agencies
	■ Event organizers

	■ Product
	■ Marketing
	■ Community engagement

  Key Activities

  Key Partners

Variable Costs
	■ Marketing (online and offline)
	■ Technology development 

(maintenance and updates)

	■ Empowering customers to 
tell their stories

	■ Seamless, easy, and hassle-
free way of creating and 
documenting recipes

	■ Formatting and structuring 
content with little effort 
(with the option to add 
augmented pictures)

	■ Easy integrations to share 
recipes with friends for 
meaningful connections

	■ Natural communication and 
interface

	■ Creating recipes in real-time 
while cooking

	■ Building a community for 
recognition and authenticity

  Value Proposition

Online
	■ SEO and targeted 

advertisement
	■ Social media and online 

marketing
	■ Bloggers and influencers
	■ App stores (editor’s choice)

Offline
	■ Print cooking magazines
	■ Event management 

organizations
	■ Restaurants and caterers

	■ Hobby chefs
	■ Fine dining restaurants
	■ Elderly

  Customer Segments   Customer Relationships

  Channels

	■ Intellectual property
	■ Technical infrastructure

  Eco-Social Costs

  Key Resources

  Revenue Streams

	■ Advertising and product 
placement

	■ Cooperation with grocery 
suppliers

	■ Gamification
	■ Content monetization
	■ Premium subscription
	■ Trend identification

Initial Investment Costs
	■ Platform development
	■ Technical equipment

	■ Energy demand
	■ Digital dependency
	■ Organizational use of 

resources

	■ Human connection
	■ Healthy lifestyle

  Cost Structure

B2C Customer Relationships
	■ Focus on self-service within 

the platform
	■ Co-creation within the 

community
	■ Focus on self-service for 

advertisers using the platform
	■ Personalized assistance 

available via key account 
management
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Cooklings is the most seamless, easy, and hassle-free way to 
create and document recipes. Thereby, Cooklings empow-
ers all customers to tell their own stories. To do this, Cook-
lings employs the most convenient form of communication: 
speech. Cooklings uses state-of-the-art NLP technology. All 
one has to do is to record the recipe as if one would talk to 
friends or family. It also allows users to record the instructions 
while cooking, so there is no need to sit down and put the 
recipe into writing afterward. This is especially useful to in-
dividualize recipes for one’s dietary preferences. Cooklings’ 
smart algorithm will format and structure the recipe automat-
ically. No more jumping textboxes, no more missing ingredi-
ents, no more unclear handwriting.

Convenient integrations provided by Cooklings allow reci-
pe creators to easily share their favorite recipes. This fosters 
meaningful connections as amateur cooks and hobby chefs 
can interact on the community platform and recreate each 
other’s recipes. Furthermore, premium customers can view a 
detailed nutrition breakdown, both of macro and micro-nu-
trients to improve their physical well-being. Moreover, Cook-
lings will partner with local grocery shops, which will deliver 
the ingredients right to the doorstep, saving both time and 
effort spent on grocery shopping. This reduces stress and 
thus enables Cooklings’ users to spend more time on what 
they enjoy most: being creative in the kitchen.

Cooklings

Cooklings’ content is very specific, but the platform aims for 
a diverse customer group. Advertisers can reach a highly rel-
evant target group with very little effort.

Hobby chefs: Hobby chefs value quality food and love the 
full culinary journey - from preparing a dish to enjoying the 
last bite. They enjoy cooking for themselves as well as for 
others. A hobby chef likes to invite friends for a dinner par-
ty to present the newest creation and spend a fun evening 
together. It is guaranteed that the guests will ask for the rec-
ipe. With Cooklings, the user can easily create recipes that 
look amazing. The live recording feature ensures an accurate 
recipe and the opportunity to repeat the culinary adventure. 
When pursuing cooking as a hobby, being part of a commu-
nity with like-minded people is fun and inspiring. They ad-

ditionally act as heavy users and accelerate the community 
growth in their immediate network if they share their recipes 
via the platform. This supports the long-term vision where 
everyone who is cooking is addressed with Cooklings. 

Fine Dining restaurants: Restaurants will use the platform to 
engage with the culinary community as well as to promote 
their creations. Currently, restaurants mainly use social media 
channels such as Facebook or Instagram to promote them-
selves. In Cooklings, they find an audience that appreciates 
quality food content that might turn into paying customers. 
Restaurants may hide recipe details and add a new revenue 
stream by selling recipes. Additionally, Cooklings’ user ac-
tivity is a reliable source to identify culinary trends. These 
insights are especially valuable for restaurant chains and can 
be provided on a subscription basis.

Elderly: This target group has lifelong cooking experience 

and accumulated countless self-created recipes in their 
memory. Furthermore, they love sharing their culinary ex-
pertise and want to preserve the culinary aspect of family 
traditions. However, many elderly are late adopters of digital 
technologies. The typical cookbook by grandma or grandpa 
is written on paper. Now, Cooklings appeals to the elderly by 
offering an intuitive and easy user interface.

  Value Proposition

  Customer Relationships

  Customer Segments

B2C: Cooklings’ users value that the product enables them 
to create, share, and seamlessly consume culinary content. 
A key enabler for this is an intuitive user experience incor-
porating standardized workflows that users are accustomed 
to from other applications in the market. To have relevant 
content for individual users, Cooklings relies on its users to 
provide engaging content. Trust in the Cooklings product, 
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Cooklings

Online: To reach customers, Cooklings utilizes both online 
and offline channels. The efforts for online marketing are fo-
cused on traditional marketing strategies such as SEO and 
targeted advertisement on social media networks. Through 
SEO, the Cooklings platform will gain traction by appearing 
at the top of specific web searches (e.g., recipes or culinary 
communities). Furthermore, Cooklings seeks out key opin-
ion leaders like influencers and popular blogs to spread the 
message about its product and review it. The third pillar of 
Cooklings’ online marketing activities relates to app stores. 
Through a superior user experience and innovative app de-
sign, Cooklings aims to be featured in the curated section of 
app stores. Once customers are on board, newsletters will 
keep them up to date with relevant information. The commu-
nity itself offers an additional touchpoint and fosters active 
user engagement.

Offline: Offline, Cooklings is present in printed cooking 
magazines to appeal to a different demographic. It is also 
present at cooking conferences and meet-ups to present the 
platform to relevant stakeholders in the culinary industry. A 
referral system incentives word of mouth and referring novel 
customers to Cooklings. For restaurants and event organiz-

B2C platform that aims to attract consumers through its free 
basic plan and provides exclusive features for premium users. 
Initially, Cooklings needs to gain popularity and reach a crit-
ical mass of active users. To do so, Cooklings will implement 
both online and offline marketing strategies.

Product: Cooklings values the culinary experience of each 
user as they navigate through the application. To reflect this, 
Cooklings focuses on building a high-quality product. The 
speech-to-recipe technology utilizes state-of-the-art NLP. Us-
ing speech as the most convenient form of communication to 
create and document recipes is the competitive advantage 
of Cooklings over existing cooking platforms. A robust im-
plementation of this technology builds the foundation of the 
community platform that Cooklings offers. 

Community engagement: In addition to providing an easy 
tool to create recipes, Cooklings values the importance of 
sharing recipes with the entire Cooklings community. An ed-
itorial team is set up to keep up the core values of Cooklings 
to enable a safe space for everyone to share freely. This team 
is in charge of the curation of content, providing customer 
support, and removing all malicious content from the com-
munity. To strengthen the bond within the community, Cook-
lings also plans to offer interested users scheduled meet-ups 
where they can share their common interests and passion for 
cooking.

and a positive impact of product usage are the basis for an 
engaged community which is additionally enhanced by ele-
ments of gamification. With increasing content and user data, 
the user experience can be further personalized through im-
proving adjustments with regards to the displayed content 
and product features.

B2B: Cooklings’ partners value a highly engaged community 
sharing a common passion for culinary topics. An intuitive, 
scalable self-service web-shop is the basis for customer re-
lationships with B2B partners. This set-up additionally pro-
vides automated services with regards to measurement and 
analytics capabilities of advertising campaigns to allow for 
strategic steering and optimization. This provides signifi-
cant value to B2B partners. Major partners exceeding a set 
amount in advertising spent will furthermore benefit from in-
dividual key account managers who support and drive their 
activities through personalized assistance. Partners below the 
mentioned threshold in advertising spending will have an op-
tion to contact a shared pool of account managers in case 
assistance is needed.

  Channels

  Key Activities 

ers, Cooklings offers an innovative way to engage with cus-
tomers in a meaningful way and provide them with additional 
information. Caterers present the cross-section of the afore-
mentioned and also benefit from the reach and connections 
on the Cooklings platform.

  Key Resources 

Human resources: The core pillar of Cooklings is the user 
base which brings it to life by creating, documenting, and 
sharing within the app. Without the community, there would 
not be a product. As a result, taking care of the people who 
enable the business is at the very center of what Cooklings 
does. Cooklings loves its users and empowers them to tell 
their own stories. Furthermore, Cooklings encourages users 
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Cooklings

to upload and share recipes that have an emotional value 
to them.

Serving the customers is facilitated by the interdisciplinary 
team behind the product. The developers, the sales team, 
the user experience designers, and many more work tireless-
ly to create the best product possible.

Intellectual property: A key element of the platform is an 
intuitive voice interface, which enables users to easily cre-
ate structured recipes from an unstructured dialogue. This 
interface plays a crucial role in the user experience, mainly 
bringing new users onto the platform. This is why Cooklings 
is in need of professionals in the field of NLP. To provide a 
valuable digital assistant in the kitchen, which goes beyond a 
simple dictation feature, Cooklings must utilize the latest ML 
technology. Within the domain of information retrieval and 
speech recognition, experts must be leveraged to scale the 
business successfully.

Technical infrastructure: From a technical standpoint, reli-
able and secure cloud infrastructure is needed to host the 
Cooklings platform. Data aggregation with privacy at its 
center must be realized to win the trust of consumers. This 
data forms the foundation to power the speech-to-recipe al-
gorithm.

Trend identification: Cooklings can run advanced data ana-
lytics with a vast customer base. The user activity serves as a 
reliable indicator for culinary trends. Providing these insights 
for restaurant chains and grocery producers allows for addi-
tional revenue.

Gamification: Users can receive badges for streaks and un-
lock special content by sharing posts regularly. These gamifi-
cation techniques increase user engagement. Users can also 
buy in-app currency to recover broken streaks. This offers an 
additional revenue opportunity for Cooklings.

  Key Partners

Initial Investments: Initially, to launch Cooklings, the main ef-
forts will go into the development of the platform, requiring 
both human capital and technical equipment. As Cooklings is 
based on state-of-the-art technology, specialists in the field 
of NLP and qualified software engineers are required to de-
velop the platform, ensuring the best possible experience for 
the customers. The main cost driver will thus be the salaries.

Fixed Costs: Cooklings bears costs that are independent of 
the number of customers. This mainly includes continuous 
research and development to refine the technology. More-
over, overhead costs, such as renting office space and work 
equipment, have to be covered. Another source of incurring 
costs is Cooklings’ use of cloud-hosting services to run and 
maintain its IT infrastructure. Furthermore, Cooklings needs 
to provide excellent customer service and thus requires staff 
in the field of customer support, marketing as well as ad-
ministration. Lastly, financing costs will stem from the initial 
investments.

Variable Costs: A major share of the variable costs are mar-
keting costs - both in online and offline channels - to reach as 
many passionate cooks as possible. Major online channels are 
social media ads and influencer marketing on social networks. 
Offline channels consist of cooking magazines. As a software 
solution, Cooklings relies on little variable costs, allowing for 
an easily scalable product. Eventually, once Cooklings has 
built a reputation, word of mouth from satisfied users will be-
come an essential source of marketing and user generation 
which will lower marketing costs even further.

  Revenue Streams

  Cost Structure

Culinary celebrities: Culinary celebrities such as famous 
chefs and food bloggers act as brand ambassadors for Cook-
lings. They attract large audiences, which are potential users 
for Cooklings. During the launch of Cooklings, partnerships 
with culinary celebrities are used for marketing the novel 
platform and onboarding users. In later stages, Cooklings 
aims to be the standard platform for bloggers to entertain a 
wide audience with original ideas.

Grocery suppliers: Cooklings offers its users to place a rec-
ipe’s ingredients list directly into a grocery supplier’s virtual 
shopping cart. The grocery order can be completed within 
the Cooklings app. Users benefit from a seamless shopping 
experience as well as recommended grocery items. Cook-
lings aims for partnerships with grocery suppliers where 
Cooklings receives a commission for every completed order.

Travel agencies: Cooklings partners with travel agencies for 

the culinary travel feature. Within this feature, users discover 
international recipes from every country in the world. Users 
can travel virtually by cooking a local dish and marking the 
visited country on a map. Travel agencies can leverage the 
platform’s content to create a virtual experience of traveling 
in pandemic times. Furthermore, travel agencies may place 
advertisements for offline traveling.

Event organizer: Event organizers and catering agencies can 
tap into the Cooklings community to engage with the event 
attendees. Often people enjoy a certain dish at an event 
but are unable to learn more about it because of the lack of 
communication between them and the organizers. The com-
munity platform on Cooklings fills this void and allows con-
versations around food to continue beyond the event itself.

Premium subscription: Cooklings is a B2C platform that 
works under a freemium model. To this end, Cooklings pro-
vides high-quality services for free to build a customer base. 
The basic subscription plan is free to all users with unlimited 
access to the speech-to-recipe technology and the commu-
nity but limits the number of recipes that can be saved. A 
key source of revenue in the basic plan is advertising through 
product placement and strategic partnerships with grocery 
suppliers. A premium subscription plan generates additional 
revenue by providing exclusive features for the users.

Advertising and product placement: Cooklings has a user 
base with a specific interest: cooking and food. Strategic 
partners from the culinary world can utilize the Cooklings 
community to promote their products. Targeted advertise-
ment serves as one revenue stream to finance Cooklings and 
increase brand awareness.

Cooperation with grocery suppliers: Cooklings will cooper-
ate with grocery suppliers to offer users the benefit of receiv-
ing all the necessary ingredients for a recipe directly through 
the app. This opens up another revenue stream by adding a 
commission on the orders made via the app.

Content monetization: Celebrity chefs and fine dining 
restaurants can choose to offer exclusive behind-the-scenes 
material such as recipes, tutorials, and discussion boards. 
This content can only be accessed with a pay-per-use pricing 
model. Cooklings charges a commission on transactions.
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Cooklings 

Human connections: Food is much more than just a nutri-
tional necessity. It is about creativity, emotions, memories, 
and connections. Cooklings’ users share recipes that mat-
ter to them and their loved ones. They interact with other 
users who share the same passion and create an amazing 
culinary journey. Cooklings brings people together and fos-
ters meaningful human connections. The platform deepens 
these connections by encouraging interaction between users 
while keeping people in the loop about the culinary activities 
of their social circle. Furthermore, it allows users to expand 
their culinary horizon.

Healthy lifestyle: Arguably, cooking is healthier than order-
ing fast food. By lowering the entry barrier and encourag-
ing participation on the platform, Cooklings supports users 
in their transition to a healthier lifestyle. It educates people 
about nutrition and their individual needs. This will lead to 
more cooking at home, and as a consequence, it will make 
Cooklings’ users more proficient at cooking, initiating a virtu-
ous circle. This goes beyond single users and could positively 
impact offline communities

+

~

++

+

	■ Cooklings builds a self-contained 
community that does not allow for 
seamless integrations of additional 
products and services

	■ More short-term ownership models allow 
users to experiment with novel culinary 
adventures

	■ Cooklings builds a self-contained community 
that does not allow for seamless integrations 
of additional products and services

	■ Cooklings is perfectly suited to fulfill 
consumer demand for ownership as the 
possession of unique digital items can be 
facilitated through the app

	■ More short-term ownership models (such 
as leasing for appliances) allow users to 
experiment with novel culinary adventures

	■ The cooking platform emerges as the 
central hub for customers’ culinary journey

	■ The cooking platform emerges as the central 
hub for customers’ culinary journey

	■ An increased desire to own intangible goods 
such as digital recipes in the form of non-
fungible tokens

Scenario Fit 

Garden of Eden: In this scenario, consumers exchange prod-
ucts mostly by sharing or subscribing to product-as-a-service 
platforms. Personal ownership is the exception. While device 
manufacturers focus on a smooth customer experience within 
their portfolio, interoperability across players remains scarce.

Cooklings can leverage this by enabling hobbyists and pro-
fessionals alike to explore beyond their culinary horizon: us-
ers benefit from flexible ownership models, resulting in nov-
el culinary adventures. The community can take short-term 
ownership of highly specialized tools (e.g., a dehydrator for 

ingredient cultivation or a vacuum-sealer for low-tempera-
ture long-time cooking). This lowers the entry barrier for 
exceptional dishes, increasing culinary diversity among the 
community.

While Cooklings offers everything the community might re-
quire in a self-contained fashion, users cannot wander be-
yond the gates of the garden to experience the integration 
of additional products and services (such as grocery or other 
social media).

On-Demand Convenience: In this scenario, the smart devic-
es of various players are seamlessly working together based 

       Eco-Social Costs

Energy demand: Since Cooklings is a pure software product, 
its overall resource consumption is low. However, Cooklings’ 
unique speech-to-recipe technology still requires rather en-
ergy-intensive training of ML models. Additionally, the oper-
ation of the cloud-based platform and the added processes 
on the users’ devices consume energy.

Digital dependency: The digitalization of former analog 
tasks comes with great benefits as well as risks. For example, 
increasing screen time can have negative effects on human 
physical and mental health. Cooklings aims for high user ac-
tivity and implements gamification and engaging elements 
such as like-buttons. This may pose the risk of additional dig-
ital dependency.

Organizational use of resources: As with every corporate 
organization, Cooklings also creates a carbon footprint just 
by being in business. The operation of the company requires 
resources such as heating, water, and electricity. Further-
more, it also creates waste which needs to be dealt with.

         Eco-Social Benefits

Deevices of only one company can be 
connected within a household

Devices from various companies are 
incorporated in one house ecosystem 

People rent, subscribe and share 
most of their consumer products

People own most of their 
consumer products

Garden of Eden

My HomeOS

On-Demand 
Convenience

Smart Home 
Islands
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Cooklings

Challenges

	■ Difficult to gain traction, build a critical mass of users and 
differentiate from competitors.

	■ Platforms such as Instagram and Pinterest are heavily used 
to sharing all kinds of content. Cooklings needs to stand 
out and must convince users of its many advantages.

	■ It might be difficult to combine a clean and intuitive user 
experience with a variety of functionalities.

	■ It is hard to grow a relevant share of premium users who 
are willing to pay for additional features.

	■ Cooklings must provide an inclusive space without any 
hate speech while keeping a lean workforce.

	■ The community concept of Cooklings depends on an 
active community sharing its content. Especially in the 
early stages incentivizing content creation is a key activity.

on high adoption rates of shared technology standards with-
in the industry. This infrastructure allows Cooklings to verti-
cally integrate with other players, like food delivery providers 
or appliance rental offerings. These additional integrations 
will bring significant value to users through a comprehensive 
customer experience within this rising go-to community plat-
form. At the same time, this constellation improves the mar-
gin structure for Cooklings. Cooklings can at the same time 
leverage upon new approaches to accessing products and 
services, as personal ownership is the exception. Beneficial 
flexible ownership models enable novel culinary adventures 
with accessible equipment, as monetary barriers are relative-
ly low. Furthermore, Cooklings could shift a number of basic 
features offered into its premium subscription as people are 
predominantly accustomed to these business models in the 
on-demand convenience scenario.

Smart Home Islands: The widespread adoption of private-
ly-owned smart devices with a lack of common standards 
leads to a fragmented environment at home. In this scenar-
io, Cooklings would need to focus on building an engaging 
community without vertical integration into a wider part of 
potential value chains related to the culinary space.

Ownership remains a highly relevant way of accessing con-
sumer products, and Cooklings can easily adapt to this sce-
nario. Cooklings will incorporate a different set of stimuli as 
part of advertising campaigns while focusing on attracting 
users to use the freely accessible community as a central go-
to solution with regards to their culinary experience. Adver-
tising will be the key monetization method in this scenario.

My HomeOS: Sharing and subscription-based services turn 
out to not be economically viable in this scenario. Society 
chooses to value individuality and ownership of consumer 
products over flexibility and short-term usage. At the same 
time, manufacturers specify and agree upon open standards 
allowing devices from various ecosystems to collaborate in a 
single, interconnected network.

Cooklings take full advantage of interconnectivity between 
ecosystems. In addition to the core features of the culinary 
community, users can seamlessly integrate further services, 
such as instant grocery delivery or producing analog books 
from their digital recipe collection. Here, Cooklings serves 
as the central hub for culinary experiences allowing users to 
enjoy a frictionless journey involving multiple stakeholders.

Outlook

In the future, Cooklings plans to scale beyond Germany, first 
rolling out in the EU and eventually worldwide to address 
passionate chefs all around the world. As Cooklings grows, 
network effects will attract new users even faster. Word of 
mouth will become one of the most important channels. With 
the growing user base, data accumulates, allowing Cooklings 
to continuously improve the speech-to-recipe algorithm, 
especially in different languages. Moreover, vast amounts of 
data will allow Cooklings to tailor inspiration exactly to the 
customers’ use and connect like-minded people even more 
easily.

Partnerships will be fostered and expanded. Synergy effects 
with partners will be exploited to add user value as well 
as to extend revenue streams. One example is a strategic 
partnership with grocery retailers to provide a seamless 
end-to-end culinary experience. Cooklings’ users can add 
ingredients from a recipe into a grocery retailer’s online 
shopping cart and complete the order within the Cooklings 
application.

In the long term, Cooklings aims to become a more 
comprehensive platform with additional culinary-related 
verticals. Cooklings will be the main go-to app for culinary 
experiences. Consequently, many more potential revenue 
streams will open up.
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HelpingHand

HelpingHand has the long-term vision to offer an autono-
mous chef for everyone’s home. 

The team has to consider the technical feasibility of the 
product as well as its potential customer base. Thus, sever-
al expert interviews with professionals and researchers from 
TU Munich, Aitme, and Franka Emika were conducted. After 
intensive discussions among the expert partners and team 
members, HelpingHand had to make a significant decision 
on the future path of the product. While it is still envisioned 
to become an autonomous robotic assistant in the kitchen, 
the current state of robotics and customer demands did not 
align with a B2C model. The team has identified the current 
key strength of robotic arms, specifically within food handling 
and distribution. Those skills are particularly interesting for 
fast-food restaurants as well as for cafeterias. 

The need for robotic assistance such as HelpingHand in the 
fast-food industry is very urgent. The employee turnover rate 
of fast-food restaurants is estimated to be about 120% per 
year, translating to the entire workforce being replaced on 
average 1.2 times each year. This selection, training, and re-
cruitment of a new workforce comes at an economic cost. A 
study by the Center of Hospitality at Cornell University in-
dicates a turnover cost per employee of about 5,800 USD 
[374]. HelpingHand will autonomously take over portions of 
the work and therefore decrease employee costs and the re-
quired personnel to operate a fast-food restaurant.

Based on those findings, HelpingHand is developed to be a 
stationary kitchen assistant robot for fast-food chains and caf-
eterias, tackling the pain points of fast-food restaurants. The 
HelpingHand robot can best leverage its core strengths of 
food handling behind the food distribution counters of caf-

eterias or in highly standardized kitchens in fast-food restau-
rants. Since the team acknowledges that kitchens are inher-
ently built differently, the flexibility of the HelpingHand robot 
allows it to customize according to the customers’ needs and 
products. 

The following sections will guide the reader through the val-
ue proposition, product description, strategic positioning, 
and associated costs. This will shed light on how Helping-
Hand aims to enter the highly attractive and promising mar-
ket of robotic kitchen assistance. 

Xenia Bunk, Nicolas Remerscheid, Diego Martí Monsó, Felix Rösner, Florian Müller, Daniel Quiroga

HelpingHand Automates Food Assembly and Distribution 
HELPING HAND

96Trend Scenario Ideation 96Trend Scenario IdeationIdeationIdeation



HelpingHand
Business Model

Fixed Costs
	■ Salaries
	■ Office rent and equipment
	■ Energy and water
	■ Marketing
	■ R&D

	■ Manufacturing partners: 
supplier of the robotic arm, 
manufacturer of grippers 
and extensions

	■ Sales partners: commercial 
kitchen/appliances sellers

	■ Strategic partners: kitchen 
appliance manufacturers

	■ After-sales partners: 
insurance partners, certified 
support partners

	■ Design and production 
of robotic arm add-on 
hardware components 

	■ Design and production 
of external hardware 
complementary products

	■ Development of use case 

  Key Partners

Variable Costs
	■ Development of custom 

software
	■ Additional service sales costs
	■ Hardware costs (supplier, 

production)

  Eco-Social Benefits

	■ Longevity due to high 
quality, immediate customers 
support if problems occur, 
and long-term software 
updates

	■ Provision of installment 
assistance and educational 
material

	■ Customization according to 
customer’s needs and sales 
of add-on products

	■ Automation of food 
assembly into meals 

	■ Automation of meal 
distribution to end 
consumers

	■ Pre-built modular use-cases 
including a suiting software 
and the corresponding 
gripper hardware

	■ Easy-to-use workflow builder 
for highly adaptable and 
personalized automation

	■ Holistic Solution Provider: 
installation, personalization, 
maintenance, upgrade, and 
disposal of the robotic arm 

  Value Proposition

	■ Direct outreach to restaurant 
chains and cafeterias

	■ Trade shows
	■ Wholesalers and commercial 

kitchen dealers

	■ Fast-food restaurant kitchens 
have standardized processes 
which enable them to 
integrate HelpingHand. 

	■ Food distribution counters 
in cafeterias have highly 
standardized processes, 
which allows them to 
integrate HelpingHand

	■ Global fast-food chains 
offer more possibilities to 
scale quickly, and corporate 
cafeterias are easier to target 
as first customers

  Customer Segments   Customer Relationships

  Channels

	■ Materials necessary for robotic 
development

	■ Key human resources 
necessary for research and 
development

	■ Intellectual property and 
research capabilities

	■ Digital infrastructure

  Eco-Social Costs

  Key Resources

	■ Energy consumption of 
appliance production, 
supply, and usage

	■ Materials of hardware
	■ Potential replacement of 

human workers

	■ Recycling and disposal of 
products

	■ Reduction of health risks of 
workers

	■ User-friendliness of product 
and provision of support

	■ Transparency about activities 
and co-determination

  Cost Structure

Initial Investment Costs
	■ Research & development 

of hardware (robotic arm, 
grippers) and software 
(platform)

	■ Launch costs

	■ Monthly subscription fee of 
1,000 EUR

	■ Add-ons: specialized 
grippers and appliances

	■ Custom software: 
individualized solutions 
according to customer’s 

  Key Activities   Revenue Streams
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Hand’s customer relationship management approach can be 
differentiated into two distinct categories. 

The first cornerstone of HelpingHand’s successful customer 
relationship management (CRM) is its strong customer sup-
port. On the one hand, this refers to continuous availability 
and service in case a customer experiences issues with his 
HelpingHand. On the other hand, strong customer manage-
ment is also reflected in long-lasting hardware and frequent 
software updates, even for older versions of the robotic arm. 
This way, the company can ensure that the considerable 
adjustment of our customers’ kitchen and processes to in-
tegrate HelpingHand has the chance to amortize over time. 
Further, the customer’s relationship with HelpingHand can be 
strengthened through additional add-on products that ex-
tend the potential use cases of HelpingHand. Once bought, 
it also intensifies the customer’s financial commitment to 
HelpingHand as its primary kitchen assistant. 

Secondly, HelpingHand offers a full setup service included 
in the subscription of the robot. Also, the company provides 
individualization and customizations of the HelpingHand for 
businesses depending on their specific needs and products. 
The restaurant personnel or homeowners will also be educat-
ed on utilizing and controlling the robotic assistant and being 
provided with extensive educational material. 

HelpingHand

HelpingHand allows novel, reliable automation of sub-tasks 
in the food creation and distribution chain for various restau-
rants and fast-food companies. It enables entirely new busi-
ness cases such as fully autonomous food stands. Helping-
Hand’s robotic arm takes care of taking orders, combining 
pre-cooked ingredients to meals (e.g., sandwiches, salads, 
poke bowls, etc.), and handing out the meals to consumers. 

Specifically, HelpingHand sources the robotic arm from ex-
ternal suppliers, such as Franka Emika - one of the leading 
companies in advanced robotics. HelpingHand then focuses 
on adding an entirely new software stack and a collection of 
different purpose-built grippers. To quickly achieve a broad 
market penetration among its business customers, Helping-
Hand focuses on two key goals: use-case specialization and 
high adaptability. 

Firstly, HelpingHand focuses on providing human-level per-
formance in a small array of impactful tasks in the domain of 
food assembly (e.g., creating a wrap out of pre-cooked food). 
Secondly, it focuses on meal distribution to end-consumers 
(e.g., taking orders, handing out meals). Finally, cooking is a 
highly individual process that depends mainly on the envi-
ronment and the meal to be cooked. That is why Helping-
Hand focuses on building robust and compatible workflow 
components (Computer Vision, Control, Gripper), as well as 
best-in-class tools for Human-Machine-Interaction (e.g., a 
motion recording). The user can leverage these to very easily 
incorporate the robot into existing or new workflows. 

Lastly, due to the technical and financial entry barriers to the 
usage of autonomous, robotic cooking aids, HelpingHand 
believes in providing a holistic service solution to its cus-
tomers (more on the sales model in the “Revenue Stream” 
section). This solution begins with free-of-charge consulting 
and educational resources (whitepaper and workshops) to 
educate its customers on the benefits and pitfalls of using 
a robotic kitchen aid. Once a personalized plan has been 
co-created, the installation, maintenance, and support until 
the final disposal are centrally coordinated and monitored by 
HelpingHand. That leaves the customer with a single point 
of contact. 

  Value Proposition

  Customer Relationships

  Channels

Direct outreach to restaurant chains and cafeterias: Help-
ingHand’s focus in the initial phase will be selling to restau-
rants and cafeterias. The ideal scenario would be to win a 
restaurant chain early on. The workflows would only need 
to be optimized once for several branches. Having Helping-
Hand installed in many branches would also increase visibility 
and benefit further sales. To win a restaurant chain, individual 
outreach and presentation of the HelpingHand solution and 
its use-cases will be necessary. But before a more prominent 
restaurant chain is open to deploying HelpingHands, the 
concept will need to be proven in some smaller cafeterias. 
To enter the market, HelpingHand will therefore focus on in-
dividual cafeterias or smaller restaurants that aim to benefit 
from the novelty of using a robotic hand for food assembly 
or distribution.

Trade shows: Trade shows can be another viable channel 
to reach the customer target group. Trade shows allow the 

HelpingHand can be considered a high-end product for 
fast-food chains as well as cafeterias. Therefore, maintaining 
strong customer relationships and offering extraordinary cus-
tomer support can be crucial factors for success. Specifically, 
close ties to customers might pay off within the B2B segment 
by potentially expanding alongside the customer’s business 
or being introduced to potential new customers. Helping-

  Customer Segmentst

HelpingHand aims to become an integrated assistant in a 
wide range of private households in the long run. The team 
consulted with several industry experts, a lead engineer of a 
robotic startup, and a researcher at TU Munich. Their insights 
led to the decision that due to the current status of robotics 
technology and potential use cases, market entry through 
the B2B market segment is the most promising strategy. Due 
to its key strengths outlined in the Value Proposition section, 
the HelpingHand is particularly interesting for restaurants 
that deal with prefabricated or pre-cooked food.

Here, two industries are attractive for HelpingHand to target 
as primary customer groups. Fast-food burger and sandwich 
chain kitchens are characterized by standardized food-han-
dling and customization tasks and represent an attractive 
customer base. Taking Subway as a prime example, one can 
observe that sandwiches are assembled in a pre-defined 
manner. Most ingredients are pre-cooked or processed. 
HelpingHand could here help to efficiently make the Subway 
sandwich and consider specific individual customer wishes. 
Targeting fast-food chains such as Subway also offers great 
potential for scaling. Once HelpingHand has proven to be ef-
fective, the concept could be expanded to many more fran-
chise stores. The difficulty in convincing potential customers 
without a proven solution could be the most significant barri-
er to winning those global fast-food chains as first customers.

School and work cafeterias could be an attractive alterna-
tive first customer group. While the focus here also lies in 
handling and customizing pre-cooked food, those customers 
might be more realistic to convince without prominent ref-
erences. A HelpingHand could not only be a very efficient 
cooking assistant, but it might also strengthen the public 
company image as well as attract students or employees.
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HelpingHand

  Key Activities

demonstration of features and use-cases in a controlled en-
vironment and to a large audience. Trade show visitors are 
looking for novel technical solutions and can be potential 
early adopters.

Commercial kitchen dealers: HelpingHand will be an in-
tegral part of the kitchen it is installed in. The better the 
kitchen is optimized for the operation of a robotic arm, the 
more use-cases can be implemented and the higher the per-
formance. At the same time, the purchase of a commercial 
kitchen is usually connected to high initial investment. At this 
point, the additional investment for a HelpingHand is less 
significant. Therefore, HelpingHand needs to partner with 
commercial kitchen dealers to be part of the early sales pro-

  Key Resources

setup and desired specifications. For example, all tacos will 
need tortillas, vegetables, and seasoning. Still, depending on 
the restaurant, the amount of each ingredient and the type 
will vary. HelpingHand will develop software that can assem-
ble tacos. It will be tailored to make tacos the same way each 
different restaurant desires it.

  Key Partners

Materials necessary for robotic development: Robotic 
arms are currently composed of controllers (chips), mechani-
cal parts (motors), and sensors (cameras). These components 
are made up of plastics and metals, depending on the abun-
dance of oil and raw metals. Given the current hype for ro-
botic solutions, coupled with the explosion of IoT devices, 
some of the necessary resources to develop HelpingHand 
and its add-ons might be scarce.

Key Human resources necessary for R&D: Professionals 
necessary to make HelpingHand a reality are in high de-
mand. Advanced knowledge of mechanical and electrical 
engineering as well as mechatronics will be required at all 
stages of development.

Intellectual property and research capabilities: Key  intel-
lectual property such as patents will be necessary to develop 
HelpingHand effectively. The infrastructure needed (labs) to 
experiment, build, and test HelpingHand prototypes is of 
equal importance.

Digital infrastructure: For HelpingHand to deliver val-
ue to customers, substantial software development must 
take place. As mentioned before, the development of 
use-case-dependent software is one of the essential key ac-
tivities for HelpingHand. A large amount of software must 
be developed before HelpingHand can be sold. The Help-
ingHand software will come with large amounts of custom-
er-dependent customization, constant improvement, and 
new features. The team aims to eventually open the software 
to third-party developers by providing an API to create and 
nurture a thriving developer community.

Design and production of robotic arm add-on hardware 
components: The restaurant industry needs assistance, 
especially in different food assembly tasks such as putting 
sandwiches together. To tackle the diverse challenges, Help-
ingHand comes with interchangeable hands (grippers) that 
the user can replace depending on the context. One exam-
ple could be using thin fingers for grabbing bread and thick, 
firm fingers for grabbing tortillas. The HelpingHand team 
needs to develop different interchangeable grippers to add 
value in as many food assembly contexts.

Design and production of external hardware complemen-
tary products: HelpingHand needs to interact with different 
external tools, products, and components that are usually 
not homogeneous across use cases. These complementary 
products can be trays, sauce, and condiment dispensers, to 
name a few. To minimize errors and boost efficiency, the con-
tainers of these complementary products will be standard-
ized and designed for HelpingHand. For example, a ketchup 
jar with a rectangular shape for easier grabbing and a QR 
code on top for faster recognition. Such a jar would be stan-
dardized and refillable so that restaurants can fill it up with 
their preferred condiment.

Development of use-case dependent software: In the same 
way a chef’s apprentice learns, HelpingHand must learn how 
to assemble different types of food, and how these are as-
sembled a specific restaurant. The HelpingHand team will 
program a base software for each food assembly scenario. 
The software will then be tailored according to the client’s 

Manufacturing partners:  For the initial product to enter the 
B2B market, HelpingHand will leverage an existing robotic 
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HelpingHand

  Revenue Streams

HelpingHand’s business model has different income sources: 
a subscription fee for hardware and services, add-ons, and 
custom software.

Customers can lease the robotic arm for a monthly fee of 
1,000 EUR and a minimum contract period of 24 months. 
This price covers hardware costs and includes additional 
services, such as setup, maintenance, support, and disposal 
of the product at the end of the contract. This monthly fee 
is easily comparable to an employee’s salary. HelpingHand 
would not be able to automate all the tasks performed by an 
employee. However, it can cover multiple shifts without tak-
ing any vacations, covering a similar workload as an employ-

ee. Therefore, HelpingHand helps customers to modernize 
and standardize their business and cut personnel costs.

Optionally, customers can acquire multiple add-ons to com-
plement the robotic arm and broaden the use cases of Help-
ingHand. For example, specialized grippers for specific tasks 
or other appliances designed to be operated by Helping-
Hand. One possible way to add value through such an appli-
ance could be a microwave with a communication system to 
HelpingHand. It can be operated remotely without wasting 
energy or time pressing buttons or opening and closing the 
door. Furthermore, this would help building up an ecosystem 
around HelpingHand, which would benefit the product and 
increase switching costs to eventual competitors.

  Cost Structure

Initial investment costs: To set up HelpingHand’s business, a 
high initial investment is needed. The most important point to 
cover is partnerships with robotic arm manufacturers. Once a 
robotic manipulator is selected, a portion of the budget will 
go towards developing custom grippers to complement the 
hardware provided by the suppliers. Software development 
will also be a major cost driver. The platform needs to be ex-
tensible to third-party apps for future developments, which 
might initially slow down software development.

Fixed costs: Independent of the number of customers, Help-
ingHand needs to deal with fixed costs. These are derived 
mainly from employee salaries and financing costs, especially 
those associated with the initial investment. Besides, office 
rent and equipment, combined with energy and water con-
sumption, make up a significant part of fixed costs. Helping-
Hand bears both marketing costs to attract new clients and 
research and development costs to improve the product.

Variable costs: The development of custom software and 
eventually complementary products constitute variable 
costs, as both depend on the customer’s needs. Further-
more, there are costs derived from additional services pro-
vided by HelpingHand, which are consultation, installation, 
maintenance, support, and disposal of the hardware. Once 
a HelpingHand is uninstalled from a kitchen, a part of the 
hardware can be recycled, creating additional costs. Lastly, 
the acquisition and production of hardware account for the 
most significant share of variable costs since HelpingHand 
uses state-of-the-art and high-quality technology.

arm from a leading supplier in the field. HelpingHand will 
focus on designing grippers and utensils optimized for spe-
cific food assembly and distribution cases. To produce these 
hardware extensions, HelpingHand will partner with experi-
enced robotic arm manufacturers.

Sales partners: As HelpingHand’s initial customer target 
groups are restaurants and cafeterias, suppliers of commer-
cial kitchens belong to the key partners. While HelpingHand 
is highly adaptable to dynamic environments, it can unleash 
its full potential in a kitchen optimized for the operation of 
a robotic arm. By partnering with commercial kitchen suppli-
ers, the commercial kitchen can be planned around Helping-
Hand already at the time of purchase.

Strategic partners: It is conceivable for restaurants to use 
HelpingHand to operate kitchen appliances. By partnering 
with kitchen appliance manufacturers, it can be ensured 
that the appliances are compatible with the arm. Appliances 
could even feature smart interfaces (e.g., for better integra-
tion for the temperature of a stove).

Aftersales partners: User safety is a number one priority for 
HelpingHand, but due to the nature of the product, the pos-
sibility of accidents should not be disregarded. Therefore, 
HelpingHand will partner with insurance companies to offer 
affordable insurance against potential accidents with the ro-
botic arm. In addition, HelpingHand will partner with several 
certified support partners to provide best-in-class customer 
support and in-place repairs.

  Eco-Social Costs

Carbon emission of appliance production, supply and us-
age: Although HelpingHand’s hardware is sourced from an 
external supplier, the emissions generated during the hard-
ware production cannot be disregarded. The hardware pro-
duction leads to GHG emissions due to energy consumption, 
as energy in Germany is largely obtained from fossil fuels. 
Also, the transport and distribution of HelpingHand increase 
its ecological footprint. To use the HelpingHand, a continu-
ous connection to an energy source must be ensured. Thus, 
the use of the HelpingHand also leads to an increase in en-
ergy consumption and, consequently, increased emissions.  

Materials of hardware: The HelpingHand is a physical prod-
uct that is made of various resources. The actual problem is 
related to the motor. Although there are currently various re-
search projects dealing with the recycling of electric motors, 
there is still no satisfying solution. 

Potential replacement of human workers: Initially, the Help-
ingHand will be used in fast-food restaurants and cafeterias. 
It might be possible that the use of the HelpingHand will 
reduce the workforce in the kitchen. However, it should be 
noted that the HelpingHand performs very specific activi-
ties such as food assembly and food distribution. A typical 
worker, however, pursues far more and diverse activities than 
these and is more flexible. Moreover, the HelpingHand cre-
ates additional jobs in different areas like software develop-
ment and manufacturing of grippers. Whether the Helping-
Hand can lead to a replacement is uncertain.

  Eco-Social Benefits

Recycling and disposal of products: Our business model, 
which is based on the assumption that the restaurants lease 
the HelpingHand for a minimum of two years, ensures that 
the product can be recycled and disposed of appropriately. 
Additionally, through our maintenance service, we ensure 
that the lifespan of the product is extended. 

Reduction of health risks of workers: Over 87% of all work-
ers in fast-food restaurants have been injured at least once in 
the last 12 months [375]. Also, the hourly wage is very low at 
1680 EUR per month [376], and the average turnover rate of 
workers in fast-food restaurants is 120% [374]. Through Help-
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Prosperous 
nostalgicsFalling behind

	■ Low interoperability hinders integration of 
HH into competing ecosystem

	■ Lower barrier to entry B2B and B2C 
markets due to lower acquisition costs

	■ Lsck of communication with other devices 
makes it more difficult for robot to operate 
and hinders future home adoption

	■ High price of the robot increase financial 
barrier, only few restaurant chains can 
afford to purchase it

	■ Strong focus on sharing and high 
adaptability of HH to different kitchen 
workflows leads to fast market adoption

	■ Efficient sharing and high adaptability 
are incentivized by a high ecosystem 
interoperability

	■ High interoperability lowers technological 
barrier

	■ It also encourages future development to 
enter different markets, like luxus segment

	■ High price means that only few can afford 
the product

Scenario Fit 

On-Demand Convenience: In this scenario, a strong societal 
and economic focus on sharing combined with HelpingHand’s 
high adaptability to cooking workflows allows a swift market 
adoption. Specifically, the ability to easily create and store 
highly personalized cooking workflows greatly facilitates the 
shared usage of HelpingHand and lowers the financial entry 
barrier. Furthermore, the strong interoperability of diverse 
smart device ecosystems acts as a multiplier for adaptability 
and efficient sharing. This interoperability accelerates 
HelpingHand’s vision of establishing a holistic, automated 
cooking platform in both the B2C and B2B sectors. The 
planned expansion of use-cases will significantly benefit from 
the exponential increase in smart devices in modern kitchens 
with which HelpingHand can communicate to achieve higher 
levels of robot autonomy and, consequently customer utility.

Smart Home Islands: There is almost no interoperability 
between different ecosystem devices in this scenario, and 
people choose to own their products. This means that 
only customers with a strong financial status can afford 
HelpingHand, which slows down market acceptance. The 
robot cannot communicate with third-party devices, making 
it more difficult for it to operate safely outside of familiar 
environments. With low customer market acceptance and 

home kitchens posing such a technological challenge, 
HelpingHand targets the hotel and restaurant sector. 
Especially restaurant chains can benefit from HelpingHand’s 
services.

My HomeOS: While there is high interoperability between 
devices from different brands, people still own their products. 
Therefore, only the wealthy and businesses can pay for 
HelpingHand. The ability to communicate with third-party 
devices enables home adoption of HelpingHand, as it allows 
it to adapt to individual kitchen settings. Thus, HelpingHand 
finds its niche in both the luxury and the B2B segments. To 
guarantee high-quality standards, HelpingHand puts special 
care to its additional services, such as insurance, installation, 

buy-back, or maintenance services..

Garden of Eden: There is low interoperability between 
ecosystems and low ownership in this scenario, so most 
people rent or share their products. HelpingHand won’t 
interact with devices from other companies as there are no 
shared standards across ecosystems. Because devices from 
different ecosystems cannot communicate with each other, 
integrating the HelpingHand into a competing ecosystem is 
limited or not possible at all. It could even lead to a reduced 
willingness to buy the product. However, the fact that people 
no longer own the products, but share or rent them, lowers 
the barrier to market entry for the B2B, but especially for the 
B2C market, since initial high acquisition costs are avoided.

ingHand, activities that are potentially threatening to workers 
can be reduced.

User-friendliness of product and provision of support: 
Through our seamless end-to-end solution, we offer con-
sulting at the beginning of the HelpingHand usage, as well 
as an installation, so that the HelpingHand provides optimal 
support. We also provide maintenance, upgrades, repairs, 
and disposal. The customer gets the help needed to have an 
optimal customer experience. 

Transparency about activities and co-determination: Trans-
parency about the product and activities is vital to the Help-
ingHand team and considering the interests of both custom-
ers and partners. Therefore, in addition to HelpingHand’s 
customer support, customers have the opportunity to impact 
HelpingHand’s business and product actively. Through feed-
back, the goal is to improve the product and develop new 
features constantly. Customers should play an active part in 
the product development.

Garden of Eden

Interoperability of devices & 
ecosystems

Deevices of only one company can be 
connected within a household

People rent, subscribe and share 
most of their consumer products

Devices from various companies are 
incorporated in one house ecosystem 

People own most of their 
consumer products

My HomeOS

On-Demand 
Convenience

Smart Home 
Islands
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HelpingHand

Outlook

In the twelve months after developing HelpingHand, the 
team will have its first prototype being tested live with 
rigorous safety requirements. The HelpingHand team will 
first focus on simple tasks such as food assembly (Subway 
sandwich). The development of new features and constant 
improvement will follow. HelpingHand will be open for third-
party developers around three years after launch. At the 
same time, HelpingHand plans to develop a new robotic arm 
with a focus on affordability.

Within five years, HelpingHand will have a very diverse set of 
hardware and software programs that will allow it to deliver 
value in a multitude of scenarios in numerous restaurants. 
This development will enable HelpingHand to reach regular 
restaurants as well. At the same time, HelpingHand aims to 
reduce its base cost by at least 50%. Leveraging the already 
developed hardware, software, and price drop, HelpingHand 
will target the consumer market. With more use-cases and 
cheaper robots, HelpingHand can build a platform model with 
high modularity leveraging strong partnerships with kitchen 
appliances companies. HelpingHand’s big hairy ambitious 
goal is to develop a fully autonomous chef for consumers’ 
homes within the next ten years after being launched.

Challenges

	■ Even though HelpingHand is cheaper than a full-time 
employee on minimum wage, customers will still need 
to be convinced that HelpingHand will save money or 
increase the revenue to offset its costs.

	■ High costs of robotic arms are preventing entry into the 
mass consumer market for now.

	■ Entering the restaurant market will be hard without 
proof of work in the industry. The more restaurants use 
HelpingHand, the easier it will become to acquire new 
customers.

	■ Fine-grained, highly dynamic tasks (e.g., forming and 
stretching pizza dough) are much harder for robots than 
humans.

	■ More research is required before the goal of a fully 
autonomous chef can be realized.
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Digital technologies are constantly pushing us towards 
an ever more connected world and have a significant 
impact on our daily private and business lives. Smart 
living devices and services have introduced a whole new 
universe of individual interaction and customization to our 
homes, while data privacy concerns still limit the consumer 
adoption of promising appliances and applications. 

Smart living holds promising opportunities in 
accommodating our changing housing needs. While the 
aim for a safe personal home has never changed, our daily 
lives inside and outside our living spaces have significantly 
changed. With an increasingly complex social environment, 
new technologies provide an ideal starting point to enable 

a true change in the ways smart devices facilitate the way 
we interact with our homes. 

How will we live in the future and spend time at home? 
Which activities will we pursue at home, and which not? 
How will environmental changes influence our habits in 
our everyday lives? What will be the long-lasting effects 
of Covid-19, remote work, and changing family models? 
Which drivers will particularly impact our living spaces in 
the future? Who will use and own the data? In a nutshell: 
What will the future of smart living look like in 2041, twenty 
years from today? 

This report identifies current trends (political, economic, 
social, technological, environmental, and legal) that affect 
the future of smart living. It derives four future scenarios, as 
well as five related business ideas. The generated business 
concepts range from a smart chair, a resourceful cooking 
app, a flexible kitchen, a robotic arm, to a smart trash can.
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