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Abstract

The circular economy is used as a concept to advance and push the green
and sustainability transition process in businesses to a more circular, green,
resource effective economy. However, it has turned out to be much more
complex to innovate, develop, implement, operate and not least measure
Circular and Sustainable business models for businesses — especially for
SME’s and Startups — although the approach — by many — is emphasized as
“easy” strategies and implementation. Achieving Circularity and Sustainabil-
ity (environmentally, economically and socially parameters) — at the same
time — related to business models has not yet been clearly defined, shown,
proven and measured. Achieving environmental, economic and social goals —
equal to sustainability — at the same time — the “triple bottom line”” approach —
in a circular perspective is a great dilemma to many businesses because
the parameters often conflict each other. Advanced sensor technologies, 5G
and 6g technologies gives great hope to be able to make it more visual and
transparent to what businesses are really doing and strategically want to do.
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Advanced technology could help to visualize the process and the dilemma —
in close to real time.

Advanced sensor, 5G, 6G technologies imbedded in Business Model’s
(BM) and Circular Sustainable Multi Business Model Innovation and Devel-
opment processes gives hopes for a new leadership and management era
together with better measurement tools, practice, and approaches. It also gives
hope to a higher speed on circular and sustainable transition — visualizing and
thereby hopefully preventing greenwashing.

The EU project Greenbizz II A and B’s vision is to speed up the Cir-
cular and Sustainable Multi Business Model Innovation and Development
(CSMBMID) process in SME’s and Startups together with their business
value network. The aim is to achieve and implement Scope 3 — but under
the goal to also create at the same time effectiveness, efficiency and sociality
in CSMBMID. By reengineering AS IS BM’s — and designing Circular and
Sustainable Business Models (CSBM) — the vision of Greenbizz II A and
B are however very complex by nature. It requires a manifold of activities,
different network constellations and not least further research, innovation and
development of sensors, 5G and 6G technologies, learning and traning and a
CSMBMID Brain.

Greenbizz II A and B build on top of EU Greenbizz 1 project, as
Green, Economic and Social parameters are seeked measured and achieved
together with circularity at the same time in a new “Circular Sustainable
Triple Bottom Line” measurement framework. A new advanced monitoring
smartboard using advanced sensors and wireless technologies prototyped in
SMEs/Startups — and their business value networks — will be prototyped and
tried to be implemented from 2024 — 2026 in 96 SME and Startup businesses.

The paper discuss through 3 case examples in different Business Model
ecosystems contexts, challenges to do CSMBMID and how advance sensor,
5G and 6G technologies is expected to help and support circular sustain-
able BM transition in businesses. It points to how CSBM’s can be inno-
vated, developed and implemented supported by advance sensor, artificial
intelligence, deep learning, persuasive technologies, Multi Business Model
Innovation pattern analysis and libraries of BM archetypes.

Keywords: Circular sustainable multi business model design, reconfiguring
and development, circular economy, advanced green business modelling, Al,
advanced sensors, persuasive technologies, circular sustainable Capex and
Capin, circular sustainable Capin and Opin.
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1 Introduction

The Green Business transformation progress towards realizing the circular
green economy unfortunately moves in a much slower speed as wanted
related to the requirements set up by society and rule makers of Global
Business Model Ecosystems (BMES) [1]. The global warming is in summer
2023 beginning to show its “disruptive face” resulting in extreme weather
conditions and impact on living and social conditions worldwide.

SME’s and Startups are in this process particularly important because they
make up a major part of global BMES’s. However, they are challenged as they
are at great risk to be marginalized, with the circular green economy visions
and requests — amongst others EU’s new green taxonomy [2] intended to
begin fully to be implemented in 2024. These businesses lack’s resources,
competences, and not least advanced sensor and wireless technologies able
to monitor, measure, communicate, visualize, lead, and manage their green
transformation — in real time. Several Standards and rulesets of green, Sus-
tainable Development Goals (SDG) exist already. However, they are volatile,
complex, uncertain and ambiguous. This requires that technology providers
sensors, 5G and 6G technologies must be able to change continuously to
adapt to continues changing requests, standards and rulesets.

The circular economy [3, 4] is also today used in many different context —
as a concept to advance the sustainability transition in businesses — in a
environmental, economic and social spheres — and as a basis for creating a
circular and sustainable economy. However, it has turned out to be very chal-
lenging to implement, operate and measure CSBM for businesses — especially
SME’s and Startups — although the approach emphasizes “easy” strategies
and implementation by many [1, 2]. A good starting point would be to ask
ourself — How can and do we want to defined and measure Environmental-
Economic, Economic-social and Social-Environmental parameters as seen in
Figure 9 related to a circular and sustainable Business and BM?

In Greenbizz project from 2020 — 2022 businesses brought down and
decreased CO2 emission on behalf of the above-mentioned businesses invest-
ments and initiatives. Installation of advanced sensors enabled the businesses
to monitored the businesses business models energy-, water-consumption and
Co2 emission.

A “Green business model Dashboard” was innovated to measure material
and resource consumptions in many of the Greenbizz businesses. Hereby
some parts of the environmental parameter as seen in Figure 1 could be
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Figure 1 The Environmental-Economic, Social-Environmental and Economic-Social
dimension of TO BE and AS IS Circular, Sustainable and Green Business Models adapted
from Elkington [5].

Picture 2, Figure 2 and Picture 3 Frontego establishing Solar Cell power to increase green
energy production, Green Energy consumption and reduce energy procurement.

measured. In Picture 4 and Figure 4 one of the Greenbizz business installs
the “Greenbizz Smart board” and monitors the energy consumption.

In some businesses it was not possible and relevant to install digital
measurement equipment as they were strategically focusing on other green
parameters — waste, spill, pollution and biodiversity — and the technology
was not developed or available yet to measure these. Advanced sensors to
e.g. measure content of material and resources in real time did e.g. not exist —
although standards based on estimates and actual facts for the single material,
resource and pollution exist. This initiated the idea of creating Greenbizz I1A
and IIB projects to finally reach a level of actual fact based and real time
based measurement.
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Picture 4 and Figure 4 Sensor installation and Sensor based Energy measurement dash-
board at Frontego.
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Figure 5 GBMI Process Model used in the Greenbizz project.

In Greenbizz projects focus group 1 — 63 SME/Startups within 17 dif-
ferent Nace code line of businesses — participated in courses, workshops,
events, vertical and horizontal network projects/collaborations workshops to
gain knowledge — a competence lift — on Green Business Models (GBM).
On behalf of this learning they could create, capture, deliver, receive and
consume GBM'’s that were of value to their business and business strategy.

The Green Bizz project used through the project a special Green Business
Model Innovation (GBMI) process model shown in Figures 5 and 6 when
working with the businesses.

The process model secured continious knowledge and learning gather-
ing with participants before the concrete sensing — GBMI process — took
place. Hereby all participants had a commen knowledge background, GBMI
language and platform on their GBMI projects.

These workshops and GBMI processes were carried out in different
GBMI Labs spread out in 30 places in Norway, Sweden and Denmark as
seen in Figure 8 and Picture 6.
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Figure 7 and Picture 5 The Greenbizz MBMI Process and a participant group in a
Greenbizz lab.

Picture 6 and Figure 8 Overview of Greenbizz Lab service centers in Norway, Sweden and
Denmark.

BA and Master students were also involved in the Greenbizz project
and several GBMI challenge camps — as seen in Picture 7 and Picture 8 —
working together with the businesses supervised by Greenbizz researchers
and supervisors.

Greenbizz project was further involved in the Nordic Startup Award
(NSA) [6] — as seen in Pictures 9 and 10 — to support further GBM Startups,
Startup businesses and activities.

The Greenbizz project [7] hereby resulted in CGBMI and development
documented in several newsfeeds, video cases, Picture 11 research based
tools and academic journal articles including a workshop and knowledge
transfer session at a visit from Indian ambassador in Denmark. She wanted
to see and experience the Greenbizz projects technologies and business
models with the aim to pinpoint what could value India in their Green Trans-
foramtion. Further she wanted to discuss increased collaboration between
researchers, industry and universities of India and Denmark on GBMI.
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Picture 7 and Picture 8 BA and Master students from Norway, Sweden and Denmark
working on Greenbizz GBM Challenges.
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Picture 9 and Picture 10  Greenbizz researchers participating in the Nordic Startup event [6]
in Iceland and Copenhagen.

Publications

Picture 11 Greenbizz website with Greenbizz business cases, news, presentation of tools
and links to academic journals [7].

2 From Greenbizz | to Greenbizz IIA and IIB

Greenbizz project was very much focused on the Environmental and Envi-
ronmental Economic related Green Parameters divided in the project up to 4
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areas Green BM Parameters inspired by Brundland Commitee — 1. Resource
and Material 2. Waste and Spill 3. Pollution included Co2 4. Biodiver-
sity [8] — as can be seen in several of the papers and video cases at Greenbizz
website. Picture 11 had very much a focus on scope 1 and scope 2 projects [3]
whereas Greenbizz IIA and Greenbizz IIB as seen in Figure 7 focus on Scope
3 [9]. Scope 1, 2 and 3 is a way of categorizing the different kinds of carbon
emissions a business creates in its own operations, and in its wider value
network as seen in Figure 9.

Scope 1 emissions— covers the Green House Gas (GHG) emissions that a
business makes directly — for example while running its boilers and vehicles.

Scope 2 emissions — covers the emissions business makes indirectly — like
when the energy it buys for heating and cooling buildings, is being produced
on its behalf.

Scope 3 emissions —covers all the emissions associated, not with the busi-
ness itself, but that the business is indirectly responsible for, up and down its
value chain or value network. For example, from buying products, services
or value proposition processes from its network (e.g. suppliers), and from its
products, services or processes when its customers buy and users use these.
Emissions-wise, Scope 3 is the most difficult to achieve and measure and
requires much more advanced technologies.

co, SF, CH, NO HFCs PFCs NF,
Scope 2 Scope 1 Scope 3
INDIRECT SOURCES DIRECT SOURCES UPSTREAM AND DOWNSTREAM SOURCES

-
—= "W~ Business travel

Onsite energy End-of-life treatment
consumption and of sold products
Processing of

transportation
and distribution

e
¢ y-owned vehicles i01d p-1,740 x 665
Greenbizz II A & B

Figure 9 Scope 1, Scope 2 and Scope 3 related to Greenbizz and Greenbizz ITA and IIB [9].
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CGC’s new projects Greenbizz IIA and IIB’s vision is as mentioned above
to speed up the circular green resource effective business model (CGREBM)
innovation in 32 SME’s and Startups together with 64 of their business
value network partners — Scope 3 — by reengineering existing AS IS BM’s
and designing TO BE BM’s via CGREBM’s in and across value network
collaboration.

The vision of Greenbizz II A and IIB is however larger than just achieving
the scope 3 on the environmental level, as the projects also wants to focus on
the economic environmental and social environmental parameters together
with measuring these as close to real time as possible in a circular perspective.
However, the first experiments in the businesses turned out to be much more
complex to carry out and practice. To achieve the projects visions we found,
it requires a manifold of transnational activities, different network constella-
tions, changed or new technologies and much business model innovation and
development. Ideas and concepts of 5G, 6G and beyond technologies created
for Future Wireless Networks (SOUL) has been proposed and discussed at
the presentation at the SW 2022 [10]. Greenbizz IIA and IIB wants to build
on top of Greenbizz project results and findings and follows up on these
Greenwall challenges on Environmental, Economic and Social parameters —
the sustainability parameters. As seen in Figure 10 the projects will try

Figure 10 Circular Sustainability Tripple Bottom Line measurement framework and
smartboard.
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to included and measured at the same time in a new proposed “Circular
Sustainability Triple Bottom Line” measurement framework and smartboard
CSMBMID.

A New advanced monitoring smartboard — “CS Triple Bottom Line dash-
board” or “CS Smartboard” showing sustainability in a circular perspective
will be prototyped on SMEs/Startups and their business value networks from
2023 —2026. It is the aim to make it possible to verify to any stakeholder how
environmentally (green), economically and social — sustainable — the business
and its different business models are — and as close to real time as possible —
for the entire value network.

The measurements are built on 3 common accepted sustainability param-
eters added with the circular parameter

1. Environmental (Green Values, Cost, Earning) — 4 overall green param-
eters — [8]

— Material and Resources, Waste and Spill, Pollution including Co2,
Biodiversity

2. Economical (E) Economic Values, Cost, Earning) — potential, turnover,
cost, earning, Efficiency [13]

3. Social — (S) (Social Values, cost, Earning) — Standard of Living, educa-
tion, community, equal opportunities, other values than Environmental
and Economic Values and Costs [15]

4. Circular — (C) Environmental, Economical and Social -effective and
efficient system and process [16, 17]

Circularity describes in a CS business model (CSBM) context environ-
mental, economic and social systems that aim to maximize the use and
reuse of

Competences [8] consisting of

1. Technologies — product and service technologies (material and
resources), production technologies and process technologies

2. Human Resource

3. Organizational Systems

4. Culture

CSBM eliminate waste and spill of competences, reduce pollution and
increase biodiversity.

CSBM systems make use of design, recycling, reuse, remanufacturing
and refurbishment to create a closed loop system, based on the ideal of
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preserving ‘virgin’ materials, reducing waste creation, maximizing waste
reuse, reduce pollution and increase biodiversity.

CSBM’s is in a narrow BM context often interpreted as one way of
achieving environmental and economic sustainability [17] of competences —
especially technologies. However, it also has potential to and should at an
optimum aim at generating positive effects also on the social sustainability
area or parameter [18, 19, 25] as indicated in Figure 8.

To implement CS principles, societies, businesses and BMES’s will
indeed need to shift their foundations — and thereby their core business
model — to build more on renewable energy/materials sources, reduce waste
and spill generation [20], reduce or create zero pollution — including reduce of
Co2 emission — and improve biodiversity. This can be achieved by intention-
ally narrowing, slowing, and closing material and resources flows [21], waste
and spill flows, pollution flows and increase biodiversity. This will eventually
have impacts on economic and social parameters.

For businesses, the adoption of CSBM’s as a business strategy implies
striving to provide and maintain BM’s with the highest value while con-
suming as little energy and as few material resources as possible [17], fight
against structural waste [15] caused by inherent ineffectiveness of the value
network systems and BMES’s due to bad design, reengineering and devel-
opment, sub-optimal processes, outdated laws, lack of motivation or uncon-
cerned behavior from users, customers, network and employees. Hence,
building interorganizational competences and capabilities for CS is very
important.

This could potentially disrupt existing Green Business Model (GBM)-
[14], Circular Business Model (CBM)-, Social Business Model (SOBM),
Sustainable Business Model (SBM) — standards and even standards for busi-
ness model practice (BM) within the field of environmental (green), economic
and social business model measurements — SBM — and CBM. As no standards
have yet been able to measure, verify and show these 4 parameters of BM’s
optimized at the same time society, businesses and BMES stands in front of
a very large challenges — but also very potential business opportunity.

Our preliminary research shows that these above mentioned parameters
often have been sub optimized, they often contradict and conflict with each
other. To increase and support the transformation to a circular green resource
effective and efficient economy at SME’s and Startup businesses (goalgroup
1) the goals in Greenbizz IIA and IIB are to focus on several initiatives and
to design, reengineer and develop different methods and tools together with
advanced sensor-, 5G-, 6G- and Beyond technologies as indicated in Table 1.
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Table 1 Greenbizz II A and B initiatives and proposed support technologies and software

Greenbizz IT A

and B Initia- Proposed Technology Technology Provider and
tives Technologies Examples Systems — Examples
Support businesses via Advanced sensor Real time Energy and resources
advance technology to technologies monitoring Remoni —

analyze, innovate and Al technology with www.Remoni.dk

develop existing 5G, 6G and beyond sensors tracking Tracknamic —

business Models (AS technologies energy-, water-, www.Tracknamic.com

IS BM) to become
circular and sustainable
to become resource —
effective and efficient.
Design, reengineer and
develop (TO BE BM)
as circular and
sustainable resource
effective and efficient
business models by
“their birth”.

Support businesses
with the transformation
to the circular
sustainable BM by
focusing and involving
the entire value chain —
the business
value-network.
Innovate, develop and
improve the digital
platform (Circular
Sustainable business
model dashboard)
where businesses can
monitor — as close as
possible to realtime —
business models on
environmental (green),
economic and social
competence
parameters — “triple
bottom line” and
sustainability — as basis
for change and
innovation to green,
economic and social
business models — EU
“green deal”.

Advanced economic
software technologies

Advanced sensor
technologies

Al

5G and beyond
technologies
Block chain and
similar technology

Advanced sensor
technologies

Al

5G and beyond
technologies

Block chain and
similar technology
Advanced economic
software technologies

material
consumption at
single business —

Real time
monitoring
technology with
sensors tracking
energy-, water-,
material
consumption at

entire value network

Energy and ressources
Remoni —
www.remoni.dk
Tracknamic —
www.Tracknamic.com

(Continued)
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Table 1 Continued

Greenbizz IT A
and B [Initia-
tives

Proposed
Technologies

Technology
Examples

Technology Provider and
Systems — Examples

Innovate and develop
sustainability
calculation tool, which
businesses can use to
calulate and monitore
Green Capex, Green
Opex, Green Liquidity,
Financing related to the
circular and sustainable
business models and
hereby make —
Business cases — and
“circular sustainable
BM accounting” that
match EU green
taxonomy and beyond.
Support businesses
with “CS Tripple
Bottom Line” multi
business model
innovation,
development and
optimization with
focus on circular,
green, economic and
social competence
parameters in their
business and value
networks business
models as illustrated in
Figure 10.

Advanced economic
software technologies
Al

5G and beyond
technologies

Block chain and
similar technology

Advanced sensor
technologies

Al

5G and beyond
technologies
Advanced economic
software technologies

Not Innovated and
developed yet

Not Innovated and
Developed yet

Not innovated and
developed yet

Not Innovated and
developed yet

In Table 1 we propose supporting technologies and give technology examples
together with technology providers that can be offered from some of the
measurement technologies already. Further we propose technologies to be
designed and reengineered to support further CSBM progress.

Several technologies — as seen in Table 1 already exists today. Others —
marked with yellow in the Table 1 — have to be discovered, innovated and
developed. Several AS IS BM’s are not able to communicate with sensor
technologies and businesses are therefore facing a Greenwall here.

As can be seen Greenbizz IIA and IIB will go beyond a narrow focus on
only the green parameter Pollution (Co2 emission) as the projects will include
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Table 2 Course modules to competence lift participants in Greenbizz IIA and IIB
Course Module 1: Multi Business Model Innovation and development— basic course
Course modul 2: Green, Economic, Social, Sustainable and circular parameters in Multi
business model design, reengineering and development (GBMID) with focus on mindset,
vision, goals, strategies
Course modul 3: Circular and Sustainable Financial Multi Business model Innovation and
Development with focus on circular, green economy — Capex, Opex, Capin and Opin
Course Modul 4: Green, Circular Social Multi Business Model Innovation and
Development: (GSBMI) with focus on other values on Circular and Sustainable — Other
Value mindset at SMV/Startup’s employees, users, customers, networkpartners, stakeholders
Course Modul 5: Strategic Circular and Sustainable Multi Business Model Innovation and
Development

all kinds of circular and sustainable economy perspectives — as indicated in
Figure 11.

The sufficient perspectives [3] related to the sustainable and circular
perspective will also be covered. To achieve and fullfill this purpose and
related goals of Greenbizz IIA and IIB — the following activities will be
carried out:

WP 3: Innovation and Development of new Greenbizz II courses
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Figure 12 Cross Interdiciplinary and cross country collaboration in Greenbizz II A and B.

The researchers will firstly innovate, develop and hold Greenbizz II courses
to competence lift businesses, business service/municipalities and researchers
(goal group I, II and III) to enable them to learn, analyze and understand
CSMBMI, their challenges and dilemmas. The aim is to make the partic-
ipants able to join, support and run Greenbizz II workshops, innovation
and development projects at businesses. 5 courses will be innovated and
developed:

WP 4 [1]: Recruting of SME’s and Startup businesses to Circular Sus-
tainable Multi Business Model Innovation and development — and Value
network collaboration — through cross country business collaboration in
workshops, innovation and development:

1. Reduce material — and resource consumption, and increase share of
green material and green resources hereunder increase consumption
of renewable material and energy in relation to total material and energy
consumption, e.g. via advanced LCA — analysis, use of and innovation
of advanced energy-measurement tools, advanced material and resource
sensors that can measure origin of material and resources and track
lifecycle of these.

2. Reduce waste and spills. Focus on waste and spill of resources and
materials that can be reused as important resources — be included in
circular and sustainable business model ecosystems. Use of advanced
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LCA analysis on waste & and spill including establishment of green
circular business network to increase use of waste and spill.

. Reduce pollution — direct and indirect polution in value networks

e.g.via advanced pollution measurement including CO2 measurement
in businesses tracking on e.g. transport — petrol, diesel, electricity — to
reduce and diminish pollution.

. Measurement of, Support/increase biodiversity in and around focal

business and the focal business value network. Use and innovation
of biodiversity measurement, sensoring, sensoring devices to enable
realtime biodiversity measurement.

WP 4 [2]: Focus group 2 analysis, measurements, quantifying and quali-
fying degree of how circular and sustainable businesses business models
and value network actual are:

In Greenbizz IIA and IIB researchers will together with focus group 2
analyze, measure, quantify and qualify degree of how circular and sustainable
businesses BM’s and value network actual is.

1.

2.

Analyze and describe AS IS BM’s and upcoming TO BE BM’s status on
circular and sustainable BM’s

Decide on which circular and sustainable BM parameters the business
want to focus on

. Implement measurement via advanced technologies in the businesses.

(a) Measurement of consumption and reduction of energy, green
energy, materials, waste, spill, emission of CO2 and other types
of pollution, biodiversity

(b) Life-cycle assessment — LCA on materials in the businesses pro-
duction, measurement of content of materials via advanced sen-
sors — what is circular and sustainable, green and not green, origin
of material, production of material, process of material production

. Monitoring via Smart Dashboard with following datamining, analyze of

data

. Develop Circular and Sustainable BM cases: Calculate Circular and

Sustainable cost and value (CS Capex and Capin), CS cost and value
(Green Opex and Opin), CS Liquidity and Financing in CS BM’s —
which means the business CS account statement (CS Business model
Cases), which will enable the business to meet the requirements of EU
Taxonomy and receive cheap Green loans [22]. Further CS BM case
will enable the business to meet the financial institutes requirements and
make them on behalf of the business case give Green Loans. Further
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Figure 13 Greenbizz II A and B phase 1, 2 and 3.

CS Capin and CS Opin have to be analyzed and be included in the final
CSBM business cases.

6. Final choice and decision on CSBM cases. project and implementation
of the CS BM action plan

7. Continuous measurement and monitoring of the CSBM together with
analysis.

WP S Innovation and Development of CSBM’s — ”CSBM Business Case
tools” to focus group 1 businesses

Innovation and Development of financial, circular economy model and
tools to calculate:

Circular Sustainable Capital cost (CS Capex) and Capital Income (CS
CAPIN)
Circular Sustainable Operation cost (CS OPEX) and Operation Income
(CS OPIN)
CSBM case and financing to meet EUs Green Finance Taxonomy —
so financial institution (Banks and other funds) can verify business CS
BM’s
Research and development of CSBM cases at focus group 1 businesses to get
CSBM loans and investment.

Implementing ”’CS Tripple Bottom Line” value set in focus group 1
businesses, so the CS transformation and/or innovation and development
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of new CSBM’s in the future must happen with a balanced innovation and
development approach, that value and measure environment, economy, social
and circular parameters equally — “The Circular Sustainable triple bottom
line approach”.

WP 6 Innovation, Development, prototyping and test of CSBM — moni-
toring platform — CS Smart Dashboard

Technical State of the art analysis of AS IS and TO BE sensors, ICT
platform, usersability, integration have been carried out and will be con-
tinuously carried out to ensure state of the art technology are embedded
to the Greenbizz IIA and IIB projects. Innovation, development and test of
dashboard monitoring platform: to monitor the CSBM’s parameters.

Innovation, development and test of calculation tools and algorithms will
continuously calculate CSBM’s business cases and prognosis of:

CSBM capital cost and income (CSBM Capex and Capin)
CSBM operation cost and income (CS OPEX and Opin)
CSBM BM liquidity and financing

Hereby it is the vision to support and give better tools to those responsible
of leadership and management in Circular Sustainable Multi Business Model
Innovation and Development (CSMBMID).

3 Challenges/Reflections

The CSMBMID are challenged these days. New CSBM and Changed BMs
that aim to be Circular and Sustainable at the same time challenge existing
regulations and rule sets of AS IS BMES’s and calls for radical and even
disruptive business model innovation and development with changed regula-
tions and rulesets for many BMES’s. As a result of the CSMBMID process
operations and formation of value networks have to change.

Material and Resources, waste, pollution including Co2 and Bio-
diversity from the past are not intelligent enough and often cannot com-
municate with existing sensors and sensor technologies — or can seldom
communicate with existing known sensors and sensor technologies. Hereby
it is not at the moment possible to measure CSBM’s close to real time
and use this as transparent “proof” for a BMES, a Business, a Business
Portfolio, a BM, a BM dimension a BM component and a BM process to
verify if CSMBID processes are Circular and Sustainable — both on Scope
1, Scope 2 and Scope 3 level. There is therefore a very large potential for
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advanced sensors, 5G, 6G and beyond technologies to help and support these
challenges. In most cases these technologies are not designed yet with focus
on Circular GBM and GBMI - for a Circular economy BMES. However,
some technologies already exist — especially within the material and resource
measurement area — but others have to be innovated.

Advanced sensors and measurement technologies, Al, digitalization,
operating and enabling measurement in real time supported by 5G, 6G
and beyond technologies gives great hope of closer and more precise mea-
surements, analysis, and validation in close to real time of material and
resources, waste and spill, pollution — hereunder Co2 — and Biodiversity.
In this case future materials and resources must be designed by origin for
communication with advanced sensor technologies — but advanced sensor
technologies must also be designed to measure materials and resources that
by origin are not prepared for communication. Otherwise the Green trans-
formation could face Greenwall challenges [23]. Both are very challenging
technology inventions — some could be classified as radical and disruptive
MBMTI’s [24].

However, measurements are not limited to materials and resources related
to — product technologies. It should also be related to service technologies,
production- and process technologies in the BM dimension competence [8].

“Home” made and “domestic business based” production of energy,
materials push to a degree of sufficiency [26] BM’s that are decoupled to
the existing BMES’s and hereby decrease taxation possibilities and objects
for governments — but increases degree of circular and sustainable BM. This
have both negative and positive impact to many societies economy systems as
“home based” or “domestic based” production can result in better economies
in domestic businesses and even private homes that have possibilities to do
this. However, the government must then find other taxation objectives or
change taxation regulations over time to cover up the loss of tax on materials
and resources — and even BM’s due to a transformation to a CSBM economy.
This is e.g. the case on Electrical Vehicles in Nordic Countries [27] in 2023.

Increase in Circular Green Value Network MBMID push both to a trend
of decentralization and centralization. As above mentioned, types of produc-
tion of material and energy push to decentralization of material and energy
production, but as can be seen to day there is also a heavy push to e.g.
more centralized material and energy production like district heating systems
and sharing economy [28-30]. Increase in Network Based and Shared new
methods of BM design, reengineering and development for future CSBM is
claimed to make it much easier to full fill the requirements and vision for
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CSBM and Scope 3. However, we still have to see the economic and social
effects and the impact on business strategy and practice — and in large scale.

Many experiments with Symbiosis Value Network based business model
“Islands” and “Harbors” like Sotan@s Industry Symbiosis [30], Greenlab
Skive, [28], Kalundborg Industry Symbiosis [29] creates, capture, deliver,
receive and consume new knowledge about how to create and practice future
network based CSMBMID aimed at scope 3 and green value network col-
laboration. Most of these symbiosis network experiments are still established
and operated under not “real life” BMES “rulesets”, which gives them some
advantages and “protection” compared to other business networks and collab-
orations but also challenges them, when they in future have to operate under
“normal BMES ruleset”. In this case advanced sensor-, 5G-, 6G- and beyond
technologies are expected to be very helpful and support this transformation.

Increased CSMBMID - requires advanced and new knowledge in how to
design, reengineering, analyse and develop AS IS BM’s and TO BE BM’s
that are Circular and Sustaianble BM’s at the same time. Increased Strategic
CSMBMID will be necessary as “blind”, “simple” and “random” MBMI will
not be sufficient and sustainable in future CS BMES.

Increased cross interdisciplinary CSMBMID will be a fact soon in the
circular green transformation and therefore the scope 3 cannot any longer be
limited to value networks within a single competence field, single BMES and
single country — but must include all global BMES and thereby all countries,
digital and virtual worlds. It is expected in the next coming years to be
extremely difficult to isolate businesses, BMES and countries to and from
the CS Transformation and hide “black” value network partners — equal to
green washing [31, 32] in isolated businesses and countries.

Increased Collaboration, Research, Innovation and development of
CSMBMID will take place in the future and will call for faster, more secure
and smarter CSMBMID collaborations technologies and forms — e.g. in
Metaverse [33] or CSMBMID Labs. 6G and related technologies give great
hope for these advanced CSMBMID solutions.

GDPR will in the above cases and contexts be a major challenge.
GDPR will be more and more a must, but GDPR rulesets and technolo-
gies measuring GDPR must be innovated further to release the incredible
burden that businesses and researchers have today handling GDPR. 6G and
beyond technologies also give here great hope for better and more intelligent
solutions.

Social Competence innovation and development [34] will get increasing
focus in the future CS transformation as it is necessary to involve this often
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neclected “CS triple bottom Line” angle much more to “reach” the next goals
of the CS transformation. Therefore, we expect a new great era for Humanity
and sociality MBMID research, involvement and investment.

Artificial Intelligence (AI) and Deep Learning (DL) [35] in a world of
persuasive business models [36] will be able to offer and propose all possible
archetypes of CSBM’s to users and customers, networks and employees.
CSMBMID Processes and corresponding interaction BM archetypes patterns
of any CSBM interactions can be carried out with [36]

1. Pure Human Intermediary CSMBMID Interaction
2. Pure Machine Intermediary CSMBMID Interaction
3. Mix of Human and Machine Intermediary CSMBMID Interaction

CSMBMID patterns analysis, CSMBMID Library combine with Al and
DL will be able to support a CSMBM Brain in its leadership and man-
agement of businesses CSMBMID and perform CSMBMID in any BMES
and interrelated CSMBMID interaction process. The CSMBMID Brain will
be able to collaborate, do coopetition and share agile, dynamic and fast its
knowledge with other CSMBMID Brains in a network of BM’s. CSMBMID
Brain embedded, supported and operated with Al, DL, CSMBMID pattern
analysis, CSMBMID Library and advanced sensor technologies will have
great strategic potential and importance in “greening” our businesses, BMES
and society in a circular, resource effective and efficient way. It will soon be a
basic business competence to any business — that want to participate in future
Global Circular and Sustainable BMES vision.

However, the majority of businesses today are only able to “seeing”,
“sensing” and realizing CSMBMID with classical human based MBMI lead-
ership and management forms. Some businesses are mainly — compared to
the above mentioned — capable of using very simple or even no CSMBMID
tools and frameworks — often “of and from the past” or just copies of linear
Business Model tools. This puts them into a very critical position in risk of
marginalization in the CSMBMID process in a world of CSMBMID. When
CSMBMID processes speeds up and larger and larger part of CSMBMID
processes are taken over by “sensing intelligent CSMBMID machines” —
and machines faster than human brains can work, it will be very difficult
to access BMES that are CSBMES, gain shares of these CSBMES and/or
gain/protect CSBMES leader position. Those businesses having the fastest
and most intelligent CSMBMID Brains will thereby eventually harvest the
majority of the CSBMES’s — and leave only very small bits and pieces —
often non profitable behind.
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These businesses — especially Startups and SME’s are in risk of marginal-
ization as their CSMBMID approaches and tools seems not capable and able
to “tailor made” CSMBMID fast, flexible and dynamic enough — especially in
an exponential evolving world of CSMBM Transformation Requests. Sensing
data can — by these advanced technologies — be collected within smaller and
smaller areas, more precise, deeper and in real time. Businesses that do not
adapt to these new technologies and setups soon enough — will have very large
difficulties to interact with BMES’s and BM’s that demand documentation
of CSBM’s. They are in other words not prepared to lead CSBM’s and
CSMBMID into the future of CS business — meeting BMES competition
with continuously changing, persuasive and virtual CSBM’s. They will not
be advanced enough to create, capture, deliver, receive and consume the
potentials of CSMBMID and related CSBMES in the right time, to the right
cost and at the right performance [10]. They will not be able to do continuous
CS improvement (CSMBMCIM), Continuous innovation (CSMBMICI) and
Learning (CSMBMIL) fast enough.

Businesses will build CSMBMID competence and advanced CSMBMID
Brains in the future capable to innovated and operate CSBM’s to all kinds
of BMES. This will open up to new CSMBMI potential and create a new
generation or archetypes of Business Models, new practice of Multi Business
Model Innovation and development.

4 The Circular GMBMI Brain

The Circular CSMBMID Brain is proposed to be supported by Artificial
Intelligence (AI), Machine Learning, Deep Learning (DL), a CSMBMID
Library and CSMBMID Patterns analysis. These parts of the CSMBMID
Brain are expected to be special “centers” with “tools” placed outside the
core CSMBMID Brain. Human and/or machine based sensors interacting in
the BMES business reality — “at the frontend” in the BMES — as indicated
in Figure 12 with the red circle continuously operating known CSBM’s and
“learning” new CSBM’s.

Sensors adapt and transmit sensor data to the CSMBMID Brain through
tangible and intangible relations. These parts are proposed to lay outside the
core CSMBMID Brain and the CSMBMI Brain operate now on behalf of
these data transmitting backwards and forwards through the CSMBMID’s
Brains relations to the Business CSBM'’s in the respective BMES’s. CSMB-
MID AI, ML and DL algorithms help to optimize and suggest change of
existing CSBM’s and help propose new CSBM’s directly to the responsible
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Circular, “Green”, Social Parameters related
to the Multi Business model Innovation Brain
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Figure 14 The Circular Sustainable Multi Business Model Innovation and Development
(CSMBMID) BRAIN.

person or/and machine in the business to pass on to e.g. the users, customer,
network and employees. Based on knowledge about other CSBM’s in other
BMES’s Al, ML and DL algorithms will support implementing of change
into the business reality based on its CSMBMID Brain analysis carried out
together with the CSMBMID pattern analysis and available CSBM’s and
knowledge of combination of CSBM’s in the CSMBMID library.

The complete CSMBMID process that the CSMBMID Brain must theo-
retically be able to take care of and operate were inspired by our previous
articles inspired by Andersen et al. [37-39]. We now turn to some case
examples to show and discuss the CSMBMID Brain process in operation in
different BMES and business context.

5 Circular GMBMI Cases in Practice

The CSGMBMID Cases are elected examples from our first initial studies in
Greenbizz ITA and IIB project Cases. We have to stress that the case studies
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are ongoing, increasing and will continue to at least 2026. They are in 2 cases
anonymized because of confidentiality requirement from the businesses.

5.1 Case 1. - The FM Case — A CSMBMID Case with Circular,
Environmental, Economic and Social Elements and
Challenges

FM is a public business with more than 7000 employees. FM have several
business units and delivers a variety of BM’s to citizens inside its own BMES
and to BMES’s outside. FM has registered a manifold of unused, broken, old
furniture’s as seen in picture 10 that FM would like to activate to become
more circular and green sustainable, but also improve reuse of furniture’s to
save cost on procuring new furniture — estimated yearly to be 0,7 mio. EUR.

FM formulated initially a questionnaire and send this out to 130 managers
across FM’s business units inside FM. The result of this questionnaire showed
that there was interest CSMBMI - to reuse and recycle the furniture. The
majority of those involved in the questionnaire wanted the used furniture to be
stored at a central storage and have a service included for repair of furniture.
Managers also wanted an ICT platform/system to store and show data and
pictures of the furniture. 3 other BM were generated though 3 workshops —
1 with just employees from FM, 1 with students from Master of Green
Technology study building on top of the questionnaire and first workshop —
and finally a workshop with both employees from FM and students. 3 BM was
found extra through the 3 workshop — compared to initial questionnaire — and
all of these “BM bobbles” were conceptualized more in detail.

“The BM Bobbles” shown in Figure 15 were a merge of Municipality
employees and students “bobbles”. These final 5 “Bobbles” out of several BM
bobbles were each measured and proposed to the FM Board as shown beneath
in Figure 15 with related business cases covering detailed explanation of the
BM’s on CSBM dimensions — in “The CS Tripple Bottom Line” approach.

Picture 12 Examples of FM used and broken furniture.
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.

Picture 13, Picture 14 and Picture 15 BMI workshop sessions.

Digital System BM/Digital Green BM
Storage, sheltered Workshop/Social BM
Redesign/Reinventar & ”Reuse of material
from Buildings to furnitures BM

New Procurement system for new furniture
Open restore workshop

o Ccoo

Figure 15 BMI workshop sessions bobble results.

The CSMBMI workshops resulted in 5 BM’s that could be judged related
to the CS parameters and be taken to a CSBM Case analysis as shown in
Table 3.

BM 1 Digital Green BM/ Digital System

All kinds of information of the used and broken furniture was proposed to be
stored in an easy and user friendly way stored at the proposed reuse furni-
ture web platform. Used and extra furniture from the different municipality
department should be digital stored and made digital available for all business
units in FM

BM2 Social BM/Storage, and logistic

Broken and used furniture brought to internal business unit for service or
repair. A central storage/service and logistic center was proposed run by peo-
ple out of job or with special needs for a work tasks during the week — “social
service centers”. Used and extra furniture from the different municipality
department should be stored at a central storage and made available for all
business units in FM

BM 3 Redesign/Restore BM

Broken and used furniture brought to external business unit for service or
repair. All furniture were brought to a central service center at a network



136 P, Lindgren

partner — Reinventar — or at a place at the municipality and then furniture were
repaired or redesigned to be send out in new functions in the municipality.
Used or old material broken down from buildings e.g. were reused for
repair e.g.

BM 4 Change of procurement BM

The buying process of new furniture’s was described to be complicated, long
and involved a multitude of people inside and outside the buying center
of FM. The procurement department argued therefore to standardization of
furniture, to decrease variants of furniture, simplify procurement and repair
of furniture.

BM 5 Open restore workshop

Through the 3 workshops and Business Model iterations it was proposed that
a central place in the municipality was used for open restore workshops.
These workshops could be used to show the citizens how the municipality
repair and restore used furniture. Broken and used furniture brought to
internal business unit for service or repair.

5.2 Case 2. The SA Case — A Radical CSMBMID Case with
Environmental, Economic, Social and Circular Elements and
Large Challenges

Salling Autogenbrug (SA) is a family-own and operated business. Auto recy-
cling is the business of scrapping, dismantling used cars and other vehicles
that are no longer suited for driving — used AS IS BM’s.

The AS IS BM’s of SA can be structured in 5 main Business Model
Portfolios (BMP) as seen in Figure 13; BMP 1 — Spare parts, BMP 2 Scrap
Iron, BMP 3 Component resell, BMP 4 Environmental Treatment and BMP
5 Auto repair. All cars received at SA are today manual sorted and classified
into:

A — cars — cars that can be serviced and repaired and sold as used cars
B - cars — cars that some parts can be sold for spare parts the rest are
dismantle, scraped, and send for up-, down- or recyling

C - cars — cars that can only be dismantle, scraped, and send for up-,
down- or recyling

A strategic business decision was made when relocating the business so
SA no longer offer BMP 5 Auto repair services from 2022, because SA don’t
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Figure 16 AS IS Business Model Portfolio’s (BMP) at SA.

want to compete with their customers. As shown in the Figure 16 Auto Repair
service is no longer a BMP in SA. Instead SA would like to build up a new
overall BMP with focus on sub BM within plastics, glass, rubber, electronic
equipment and miscellaneous taken out of especially C-cars but also B cars
as seen in Figure 17.

SA wants hereby to become Denmark’s greenest Auto recycling Business
but several “Greenwalls” [40] challenges must be overcome before this can
be achieved:

— Challenge 1 — Car plastic parts. When a car is scrapped It is very
difficult or nearly impossible to know what are in the plastic parts — type,
chemicals, mix of plastics e.t.c. Therefore it is incinerated or landfilled
without being recycled or upcycled (resold, repurpose)

— Challenge 2 — Lack of production technology to upcycle or recycle the
waste from C- car’s exist

— Challenge 3 — Lack of sorting and sorting guidelines of waste products
from C-cars that could enter either technical cycle or a biological cycle.
Many network (Suppliers) want “clean” waste

— Challenge 4 — Scale up difficulties as supply of enough C-cars are
difficult and many recycling or upcycling customers (HJ Hansen,
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Figure 17 New BM Portfolio for SA related to C-car waste.

Stena Recyling, Plastic, Rubber and Glass buying customers) need and
demand large amount of waste.

SA, at its previous location in Lindum near Skive, Denmark was autho-
rized to scrap a maximum of 10 cars at a month. SA has since then grown
and today has the authorization to recycle maximum 1500 vehicles pr. Year,
but would like to scale production up to 2500 in 2025 and even to 5000
cars pr year 2030. The SA sparepart warehouse hold more than 30.000
quality controlled spare parts and the garage is licensed to do environmental
treatment and dismantling of all types of cars.

Prices on metal and C-scrapped cars began in early 2020 to be very
volatile especially in 2021 — 2022. This seemed to be a relation between
scrap procurement prices of used cars and the prices on metal and scrapped
cars. Further, the raw material prices began to show steep up-going price
trends due to corona pandemic and war in Ukraine. SA focus was therefore
to investigate scale up possibilities to the TO BE BMP. Scraped cars and
environmental treatment of the cars should aim at reaching a “10% clean
car” instead of today “30% clean car”. The waste was mainly send to waste
treatment, landfill — or left in the cars to be treated by SA’s customers in
shredding processes.
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The “10% clean car” means that only 10% material is left in the car. The
10% materials is not iron or other useful material in the car. This would result
in a higher price on the car to be supplied to shredder customers, but also
a much greener BMP including a possibility to also make the BMP more
social as young people in risk of falling out of labor market could be offered
work at a new plant. However, several “green wall challenges” have been
identified and realized by SA as seen in list above and Table 4. Through
several experiments SA have begun to try to document the price, weight and
process time for scrapping the cars more precisely. This has been shown in
enclosure 1.

5.3 Case 3. The RHB Case

The RHB Waste Energy’ project is a new scaleup energy technology pro-
totype and test project that wash and dry different biomass materials — in
the project Garden and Park waste energy — and hereby make this biomass
into a higher quality to be ready to be used as biofuel (BM1, BM2) for all
types of stoker boilers, for pyrolysis plants. In connection with the overheated
steam drying process of the garden and parc waste reuse of up to 85% of
the energy consumption will in the solution be recovered into the form of
surplus heat (BM3). This BM3 will be used for district heating supply to
heat local family homes, offices, sports arenas and for other heating purposes.
The project will prototype and test in a new way a very challenging scale up
energy technology solution with a mix of technologies as a demonstration
project. Several technologies will be set up in a new challenging combi-
nation — new parc and garden waste cleaning/washing technology, patent
overheated steam drying technology, advanced energy technology, advanced
logistic technology to secure enough raw material supply to the energy plan
and advanced sensor and wireless technologies. This will all be scaled up
in a new energy technology solution never seen in Denmark before. The
washing, drying and energy recovery technology will be prototyped, tried
out and tested in a scaleup solution, so that similar combined technology and
BMES solutions can be established in several other places — and for later
system export of “cutting edge” Danish Energy technology solutions based
on garden and parc waste biomass. This will potentially develop a new energy
technology BMES and increase local workspaces of different kinds within the
green energy technology BMES.

The new scale up energy project solution based on today often unused and
neglected garden and parc waste biomass and inefficient use of this biomass
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Figure 18 RHB Business Portfolio’s and BM’s.

will be able to transform, produce and secure use of local biofuel much
more effective, efficient and green — hereby increase green biofuel production
and district heating not just part time the year but all the year round. The
consortium behind the CSMBMID project wants to initiate greener and more
efficient biomass waste treatment for energy production with a new scale
up biomass treatment and energy technology solution with the focus on
increasing the quality of park and garden waste via a special washing and
drying process in a large scale solution. The prototyping and test of the
critical scale up ‘washer’ for cleaning the garden and park waste together
with the scale up dryer technology is fundamental to transform garden and
parc waste into solid biofuel that can be used in advanced bio boilers but
also important to increase efficiency of energy production. Here is a great
potential for existing and future advanced sensor and wireless technology —
especially 6G technologies to play an important role in verifying garden and
parc waste, controlling and documenting energy production, Co2 emissions
and CSMBM’s. In Figure 18 a sketch of the RHB plant is shown to be
operating in phase 1 in 2026.

In the figure the different BM’s — BM 1 — 11 are shown. One of the unique
things with the new plant is its multitude of BM’s which makes the Circular
and sustainability of the project very high. This is explained in the paragraph
beneath.



145

Circular and Sustainable Multi Business Model Innovation

"KNSIOAIPOIY = ‘70D PapN[dUr uonnjod uQ = J ‘[[1dS pue a1sem uQ = /A ‘SIIIMOSSAY Uk [ELIIBIA UQ = |/JA — U1 19puf) "GN

Ausioatporg  Ansioatporg  AsIoArporg
Kysioatporg
[e02 o1 S0LIJ SOOLIJ PERINR |
payouug RIELITIY 9[BRIOA QHE[OA S I[NBJOA
Ay [BOd o1g Y} QSBA| OTBJ  QISBA| JTBJ  AISEAN dIBd QSeA dIRq
aYe) 0) Juem  Ae) O) JueM 19K ¥R A pue USpIRD)  PUB USPIRD)  PUR USPIRD) pue uapIen
Jey) SIoUIR  Jey) SIQULIE | pardjsiar 3o paroysiSor sIowoIsn) Iem PaIe3NSIAUl  PAIESNSIAUL  SIOWOISNO ysnoua ySnouo ySnoua ySnoua
purg purg QUON QUON pury oy jo Aung 10N JoN SuikedoN  jo Ajddng  jo £|ddng  jo A[ddng Jo A1ddng :aguayrey)
seare
SBAIE OM] om) uo
seae seare seare seaIe seare seare  uo Apoarpur Kpoaxpur seare seore seare seare
oM} Inq S_ 0M] U0 S 0Mm) U0 Sax 0OM] UO S 0Mm] U0 Sax OM] U0 SaX nq sax mq sax [ennaN 0OM] U0 Sax 0M] U0 SaX 0M] U0 S 0M] UO SX Jd[qeure)sng
SOK. SOk [ennaN [ennaN [ennaN [ennaN [ennaN [ennaN QKRN SOK SOX SOX Sox  JemaIr)
JEASIEING JLAIIEING [ennaN JLASLEING [ennaN. [ennaN [ennaN [ennaN JLAILEING [ennaN [ennaN [ennaN [ennaN oS
920T §2T0t 920T
ur payoune| 970  ur payoune| ur payoune|
9q 019sed Ul payoune| 2q 01 ased 2q 01 ased
ssoulsng  2q 0) Ased ssoutsng L7/920T ut 9z0z Ul ssoursng
-aanisod ssoursng -aanisod GZOZ Ul payodune| aq 0} paydune| aq 0} -aanisod
K10A -aanisod AI9A  payoune[aq 0)  Ised ssaulsng aseo ssaursng K1oa ased ased
ewnsd ewnsd QJewnsd  ased ssauIsng -aAnisod -aAnisod ewnsd ased ssoursng ssoursng
ase) ase) ase) oanisod  K1oA ojewnso K10A 9rRWINSD ase) ssouisng  poon) K10z ase)  poon K1op ased
ssoursng ssoursng ssoulsng  AIoA Q)PWINSD  Ase)) SSAUISNG  SBO SSAUISNE  9SB)) SsauIsng ssoursng rennaN  Sunerouad ssouisng  Sunerouad  osed ssoursng ssau
Tenuajod Jenuaod Jenuajod  ase) ssauisng Jenuajod poon enuajod fenuajod  Sunerousd  Surues pue poon  Surues pue poon A1op -1sng
ysSry A10A yS1iH ysStg  Jenualod ySig ySiy A1op Suraesiso) ySiy A1op ySry A10A yoid 10N 1oA0wn],  SulAeS 150D JIoAouwn], Suiaesiso)  /Aurouodyy
Jodwr Joduur
ueaq ekog ueaq ekog
Sunuoaaxd Sunuosard
se Apoanpuy se Apoanpug d U1 uddIn) d d d d
d SIM SIM SIM SIM Apoanpur Apoonpur SIM SIM SIM SIM
S/M AN AN YN AN g Apoanq  Inq Apoariq AN AN /N YN
Sk SOk SOk SOX SOk TennaN [ennaN [ennaN SOX SOk SOk Sk [IEENTSY
[1INguo juou SIid urdjoId $$90014 uodxg wodxyg g 110§ Suneoy AZ1oug sa[es sofes ase)
-mnu -oroxdurp RID) [BD 210) Suruesr) AIIAIS woIskg pue du0l§ 0MSIq $830014 [euIXyg [euru gHY
pue Judw 1os [euon -1301009 Jo uon wolj wasks SING ‘pues 10J 18O 10J 18O [onjorg Tenjorg
-oroxdwy  10j [ROOOIG -UQAUOD) V6INd -oenxXyg 199 KSorouydpay, YN sniding snding d1Nd VING
Ilog /reyoorg jo doNd SING LNF ASroug ¢Nd TNd
10j [EOJOIg  UOTIONPOIJ 9NE
/reydorg OTNE
paydLuy jo
uononpoIg

sayoeoidde jopows ssoursng udaI3 gHY S d[qeL



146 P Lindgren

The new proposed energy technology and facility will have a unique
multitude of business models, which will be highly beneficial when the
complete plant later will be launched for system export of advanced Danish
energy technology. It will offer not just Biofuel (Business Model 1 (BM1A)
Internal Biofuel use and (BM1B) Biofuel sold to market price, but also
(BM2) steam for local district heating — estimated to 2 — 4 MW. The plant has
also the opportunity to realize several other business models (BM4, BMS5,
BM6) as described in the project proposal and the projects business case.
The plant itself will use approx. 15% of the produced biofuel (BM1A) by
itself and the rest 85% will be sold at market price to the biofuel market
(BM1B). The surplus heat will be sold to local district heating plant (BM2)
and overheated steam (BM3). Stone, sand, soil (BM4) is sold to best market
price. Several businesses and district heating businesses have already agreed
to test samples of the finished products (BM1, BM2, BM3 and BM4. BM2 is
assessed as a very competitive and green alternative to other energy sources
based on biomass waste, both in terms of quality and price — and not least
as a green energy resource. The above described process, where biomass
waste is transformed into usable, competitive, effective, efficient energy and
the recycling of garden and park waste products, means that nothing goes
to waste and energy can be produced and provided to a favorable cost and
reasonable price. Furthermore, the prototype and test facility will be able
to function as a base for creating a new Danish Energy technology system
export adventure of the entire facility (BM 5) both nationally and globally.
All core business models and related technologies (BM 1 — 5 together with
BMD9) are described and analyzed later with both the Business Model Canvas
and an advanced BM framework that enables transferred of BM’s into to
business cases to show and verify Capex, Opex and financing statements and
opportunities.

6 Discussion

Sensors, wireless, persuasive, Al and Virtual technologies in businesses
everyday CSMBMID will change Business Model’s (BM), Business Model
Innovation (BMI) and Business Model Ecosystems (BMES) as known by
today — and will support innovating and developing exponentially new types
of CSMBM'’s and CGMBMID processes — with a focus both on environ-
mental, economic as we know — but with a stronger focus on the social and
circular parameters — enabling the fulfillment of measuring BM’s in a CS
Tripple Bottom Line perspective. Numerous new software, new advanced
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sensor technology and 5G/6G innovations will enhance the CSMBMID cre-
ating, capturing, delivery, receiving and consumption process and capability
of designing, reengineering and developing CSMBM. These innovations and
developments will disrupt the standards of measuring CBM, GBM, SBM,
SOBM and BM in general. CSMBMID technologies will enable more precise
and real time measurements — so Greenwashing will be pushed into some-
thing that businesses and societies did in the past — because they was not able
to innovate CSBM’s and others (User, Customers, Network and stakeholders)
were not able to transparently, visually and in real time see what was really
going on.

These advanced technologies, frameworks, tools and persuasive CSBM’s
will have great impact on the CSBM transition and trust to CSBM’s. They
will enable managers along the value network responsible of CSMBMID
to do better and more strategic CSMBMID in the future. When advanced
technologies and advanced CSMBMID Brains “melt” and work together —
meaning that CSBMs will act anywhere with anybody, anything, anytime and
in any BMES - either physical, digital or virtual — then Greenwashing will
be very difficult or impossible to operate. Hereby the potential for 5G and
6G together with business CGMBMI Brain’s and be released — because the
individual GBM'’s value proposition becomes more tailor made to the user,
customer, network partner and not least the Business and societies vision
and goals of a circular sustainable economy. The CSMBMI Brain’s could
become critical infrastructure in future circular sustainable business model
ecosystems.

By the introduction of a CSMBMID Brain construction, it will be possible
to play more and more advanced strategies of CSMBMID — and faster
CSMBMID games. The CSMBMID Brain would be able to combine the
business different CSBM’s and play them together both inside and outside
the business in the best value formula combination — including both monetary
and nonmonetary values — in the preference of the business, BMES and the
society. Not only scope 1 and scope 2 will be possible to achieve — but also
scope 3 will now be possible to realize. EU’s new strategy on Green Deal
and Taxonomy to be implemented in 2024 will hereby be possible to realize.
Advanced Sensors 5G, 6G and beyond technologies is expected to play a
major role in realizing this vision.

The CGBM community will definitely be pushed to adapt CSMBMID in
the future — but as our research shows many businesses are at the moment not
aware of this new CSMBMID ruleset coming. While the advance CSMBMID
technologies grow mature, businesses will be more and more dependent on
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their CSMBMID Brains and CSMBM setup. That will enable them quickly
to get a deep understanding in real time of how CSBM’s and related BMES
really works and is expected to work — and do the CSMBMI Pattern analysis
faster together with choosing the most suitable CSMBM archetypes to the
CSMBMID context and BMES.

Businesses have continuously to “sense” and know how their CSMBM’s
are operating (AS IS CGMBM’s) and how they should be constructed (TO
BE CSMBM’s). This makes business very dependent on the relations to
the CSMBM’s and the sensors embedded in their CSMBM'’s. That is the
reason why we see heavy upcoming investments in advanced sensor, 5G,
6G and beyond technologies. Businesses have to continuously know how
and what their CSMBM’s really can “do” and how they “act”. Simulations
of CSMBM’s and combinations of CSMBM'’s becomes important CSMB-
MID support tools together with Al, DL, CGMBMI Pattern analysis and
CSGMBM library.

From the above mentioned the conceptual model for the construction of a
CSMBM Brain must have 5 key supporting sections as described above:

1. “CSMBM Attificial Intelligence

2. “CSMBM Deep Learning”

3. “CSMBM’s patterns analyses”
4. “CSMBM Library”

5. “CSMBMID” process tool box”

These would have been able to support the 3 different businesses
mentioned in this paper to run and innovate CGSBM’s.

7 Conclusions

It has turned out to be very complex to implement, operate and mea-
sure CSMBM and CSMBMID for businesses — especially for SME’s and
Startups — although the approach emphasizes “easy” strategies and imple-
mentation. Businesses are facing several “Greenwall’s” because AS IS BM’s
material and resources, waste and spill, pollution and biodiversity are basi-
cally not constructed to communicate and sense. These ASIS BM’s are in
most cases not embedded with advanced sensor and communication tech-
nology. More and more TO BE BM’s will be in the future but society and
businesses still have to deal with the fact that majority of the AS IS BM are
not circular, sustainable and are not able to communicate.
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Advanced sensors, 5G and 6G technologies imbedded in BM’s and
CSMBMID processes gives therefore great hope for a new leadership, man-
agement, measurement tool and approach to really measure CSMBM an
CGMBMI and prevent Greenwashing. It also gives hope to higher speed and
trust to CSMBM transformation and CSMBMID.

CSMBM’s have not yet been clearly defined and tried out related to
the environmental, economic and especially the social and circular dimen-
sions — the ”CS triple bottom line” approach. The paper proposes a new
advanced monitoring smartboard — “a CS Triple Bottom Line dashboard”
or “CS Smartboard” showing sustainability in a circular perspective to make
it possible to verify transparently to any stakeholder how environmentally
(green), economically and social — equal to sustainable — the business and its
different business models are— as close to real time as possible — trough the
lifetime of the BM.

The projects Greenbizz IIA and IIB’s vision GSMBMID Brains supported
by AI DL, advanced sensor, 5G and 6G technologies aim at doing this. The
projects are and will be increasingly developed to fulfill the vision of the EU
taxonomy scope 3 and more. The projects will be integrated in Businesses
CSMBM’s and CSMBMID operations and this will happen both on strategic,
tactical and operative CSMBMID level. This will create not just a new gen-
eration of CGBMs but also new combination of CGBM’s — an advancement
of the MBMID approach. With the support of CSMBMID Brains businesses
will be able to discover CSBM’s archetypes and combinations of CSBM’s
not seen before and much faster than today.

The proposed CSMBMID Brain approach will allow development of
CSBMs operating and innovating autonomously in all types of physical,
digital and virtual layers of the business, BM, combination of BM, MBMI
processes and BMES.

Hereby the agenda and practice of CSMBMID will change disruptively
and both humans and machines will come to play a very different role
in CSMBMID - with expected much more power to the machines and
CSMBMID Brains.

The paper in this context elaborated on a conceptual model for how a
generic CSMBMID Brain could be constructed and look like building on top
of earlier article on The Multi Business Model Brain. In the present paper
we discuss on how we experience and expect future CSMBMID Brain can be
constructed and operate.
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The paper describes and analyze 3 different CSMBMID cases in more
details. The cases shows very different challenges and “Greenwalls” of
CSMBM’s and CSMBMID. The importance of building the relations of
CCMBM to the CSMBMID Brains and the advanced technologies is shown.
The CSMBMID Brain is expected to be “the central organ” — or “spider” —
of any CSMBMID business in the future. It will be the vital part of the
CSMBMID’s “nerve system” — critical infrastructure. With the manifold of
tangible and intangible relations forming the value transformation system
in “the business internal and external nerve system” the CSMBMID Brain
strategically will be able to lead most CGMBMI activities of the business.
The CSMBMID Brain will take care of all CSBMID processing, integrating
and coordination of the information it receives from related advance sensors.
The CSMBMID Brain will analyze, create and deliver value back to each
CSBM’s dimensions and components — either it is human and/or machine
based CSBM’s and make decisions as to the instructions sent to the rest of
the business. The above mentioned leaves great unused potential for future
wireless technologies and advanced sensor technology.

8 Further Research

In our review of the current CSMBMID literature and the previous proposed
conceptual CSMBM vision we found a gab in current body of knowledge
on CSMBM business model literature. Even the current understanding of the
CSMBMID process have not been investigated to its full extent related to the
CSMBMID Brain and CSMBM. We propose a deeper study of advanced sen-
sor, 5G, 6G and beyond technologies combined with CSMBMI Knowledge in
our Global spread CGC Lab’s. This to increase our understanding of CSMB-
MID Brains, their BMES and their success factors and challenges, before
extending the CSMBMID process with any further digitalization factors.

Secondly, we propose to use the output of the previously suggested study
in conjunction with the proposed CSMBMID conceptual model and extend
the CSMBMI process with further digitalization in the areas of interaction
CSMBM archetypes and interaction CSMBM archetypes patterns of the
conceptual model. We will from 2023 — 2026 in Greenbizz IIA and IIB
projects further investigate the impact of the exponential growth of these
CSMBM’s and advanced CSMBMID technologies discussed in our future
research at the CGC MBMI and Technology research lab at CGC.
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Enclosure 1 SA Scrap Car Parts — Prices, Weight

Material value per car weight kg price/kg. now price/kg future Now earning Future Earning

744,5
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