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Abstract: Socially expected innovations are innovations considering sustainable development. The
subject of the paper focuses on the business model of a start-up providing energy saving services to
local government units using smart technologies of Industry 4.0 in the aspect of low touch economy.
A methodical critical literature review including quantitative and qualitative assessment, stakeholder
analysis and business modeling techniques using Business Model Canvas and Triple Layer Business
Model Canvas (TLBMC) was conducted. In addition, an in-depth analysis of a start-up case study
was conducted. The research questions are related to the interpretation of the organization’s business
data and methods of interpreting Sustainability 3.0 business solutions. The research questions were
directed to the challenges regarding the creation of the organization’s sustainable business model
architecture and the Business Sustainability 3.0 sustainable business imaging concept. The research
objective is to design a sustainable business model of a start-up providing energy-efficient services to
local government units, whose value proposition refers to an extended sustainable value that meets
the economic, social and environmental needs of society. The integration of sustainability in the
sustainable business model of the start-up allowed to achieve the research objective of designing a
sustainable value proposition that meets the economic, social and environmental needs of society.

Keywords: sustainable development; business models; start-up; public and private sectors; electricity
as a service; Poland

1. Introduction

Start-ups are business ventures with an innovative idea carried out under conditions
of high uncertainty in the formula of the so-called fast revenue growth path. The core
of the start-up concept are innovative ventures implemented in the form of services or
products lunched on the market, which offer value to customers and are desired by them.
Investment projects that take sustainable development into account are particularly desir-
able innovations from a social perspective. Thus, start-ups derive the economic benefits
from the business formula with additional extended economic, social, and environmental
benefits for their own organization and for the environment. The concept of sustainable
innovation is based on wider normative concepts such as environmental sustainability,
sustainable development [1–3], also in start-up ventures [4,5]. Most often, the concepts of
sustainable innovation as values offered by organizations refer to the one-sided market in
a transaction between supplier and customer in the value chain in the Business-to-Business
(B2B) or Business-to-Citizens (B2C) segments [6,7]. Multiple customer groups and trans-
acting parties from different sectors of the economy, e.g., Business-to-Government (B2G),
Government-to-Business (G2B), Government-to-Citizens (G2C), Citizens-to-Government
(C2G), Government-to-Government (G2G), involve multiple relationships between them
and the multiple value propositions are taken into account. Within many cross-sector rela-
tionships, Third Party Funded Model can be distinguished [8]. The distinctive feature of
these relationships is the separation of contractor, payer, and user functions for each party.
Additionally, taking into account the concept of sustainable development e.g., in the three
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areas of the triple bottom line (TBL) [9], the value proposition offered by the organization
in each area should be defined and specified. Sustainable development integrates social
and environmental issues with technical, economic issues [10] and sustainable innovations
must bring specific benefits to the direct parties to the transaction and, in a broader sense,
benefits including the drawdown benefit effect [11,12]. Thus, an organization’s activities
have a multifaceted impact on the environment, social integrity, and economic well-being.
Disclosure of multifaceted direct and indirect benefits in a broader context as an effect of
innovation introduction into the business model is not a sufficiently recognized issue in
the literature. There still is a scientific problem in a manner of integrating the business
model of organizations from various sectors of the economy with the model of sustainable
development. The result of this combination should be a sustainable business model that is
adequate to the current state of affairs and reflects the interests of all stakeholders in a broad
ecosystem context should be the result of this combination. This is a multi-faceted business
modelling topic covering sustainability in engaged organizations, smart technologies of
Industry 4.0, energy-efficient investments for citizens, as well as circular economy and low
touch economy. The main point of creating a sustainable business model is to develop
a model, the characteristics of which were identified by Steve Blank—to seek a scalable,
repeatable, and profitable business model [13].

The issue of integrating sustainable innovations in the business model for organiza-
tions from various sectors of the economy with the topic of sustainable development and
circular economy in the area of intelligent energy-saving system solutions is the general
issue of this paper. The provision of public services, by the government or self-government
administration sector, to citizens who benefit from sustainable investment projects in a
free or partially paid way in the formula of public levies is a special case of the issue. The
obligation to provide public services and ensure their continuity by the administration for
citizens results from the provisions of the Polish national law [14] and directives transposed
into national regulations as well as EU regulations [15]. The topics of sustainable public
investment projects by the administration sector play an important role in the global ap-
proach to sustainable financing for sustainable growth and are in line with many European
Commission documents. The Europe 2020 Strategy document sets out three dimensions in
which the European social market economy should develop:

• Smart growth (based on knowledge and innovation),
• Sustainable (environmentally friendly) development,
• Inclusive growth (ensuring a high level of employment and economic, social, and

territorial cohesion) [16].

The action plan for the environment, set out in the 8th Environment Action Pro-
gramme [17] document, which provides the basis for the EU to meet the UN 2030 Agenda,
including 17 Sustainable Development Goals [18], is the continuation of EU policy. The is-
sue of sustainable innovation with the use of energy-efficient technical solutions presented
in this article fits into the three areas of the EU 2020 strategy, strategies and plans to achieve
environmental objectives and sustainable development. These include the European Green
Deal which is one of the six political priorities of the European Commission [19,20]. More-
over, issues such as using an innovation platform, production as a service, lifelong service
contracts industry 4.0 [21,22].

Within a broad context of the presented research issues and their validity, the authors
defined the boundaries of the research area for sustainable investment projects related to
the implementation of the lighting system by the business sector and increasing energy
efficiency of the local administration sector. Defining boundary conditions helps to under-
stand that a business-designed innovation must be successfully marketed to develop its
sustainability potential [23] and that the underlying business model must operate within
certain boundaries, and not deny this potential [24]. The research area will be specified, to
include the following elements (Figure 1):

• Groups of entities—stakeholders from various sectors of the economy, (1) start-ups
that provide a service of the implementation of an energy-efficient investment project



Energies 2021, 14, 3583 3 of 24

(business sector), (2) local government units (government sector) that are the payer of
the investment project, (3) local community, citizens (citizens sector) that are the users
of the investment project, (4) Business partners, including: suppliers of equipment
and technical solutions, energy-efficiency auditors, investment project contractors,
insurance companies (business sector), (5) energy regulatory office (ERO) that makes it
possible to obtain an energy-efficiency certificate and regulators (government sector).

• Energy-efficient lighting products used in smart energy-saving systems in sustainable
investment projects and related terms: energy efficiency, energy-efficiency certificate,
Electricity as a Service.

• Business ecosystem understood as “ecosystem is defined as a set of actors with varying
degrees of multilateral, nongeneric complementarities that are not fully hierarchically
controlled” [25]. It is a biological metaphor that emphasizes the interdependence of
all actors in the business environment, resources, supplemented with the necessary
concepts to form a logical confined space for research, including: Sustainability 3.0
(True Sustainability), Circular Economy, Low Touch Economy [26], Industry 4.0).
Each ecosystem has architecture that can be presented for deeper understanding and
optimized to meet business goals.
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Considering the conceptual elements of the research area in the provision of pub-
lic services to citizens who benefit from sustainable investment projects free of charge,
the authors presented two supporting research questions. The first question relates to
the creation of architecture for a sustainable business model for the organization and is
formulated as follows: (RQ1) How can innovation be presented, from architectural per-
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spective, in a start-up business model in providing energy-efficient investment services for
sustainable development?

The creation of sustainable investment architecture leads the authors to pose a second
question which is also cognitive in nature: (RQ2) How can the concept of sustainable
business (Business Sustainability 3.0, True Sustainability [27]) be introduced to develop
effective, energy-efficient solutions that meet the economic, social and environmental needs
of society?

The aforementioned questions combine the knowledge of management in a system,
resource, process approach, and engineering knowledge of smart electrotechnical solutions
using energy-efficient products for public use, tied together by the multi-faceted nature
of sustainable development in circular economy and low touch economy. The research
questions support the achievement of the research objective. The scientific goal is to design
a sustainable business model of a start-up whose value proposition relates to an extended
sustainable value that meets the economic, social and environmental needs of society.

The implementation of the goal will occur in the process of conceptualization, that
is, in defining the research object by explanatory categories in formulating the necessary
concepts [28,29] in the elements of architecture? The result of the conceptualization process
is the creation of a start-up sustainable business model in the modelling process, taking
into account the relationships between parties from various sectors of the economy. The
authors demonstrate in the developed models that, in addition to the core value offered
by the start-up to the customer (Local government unit) and users (citizens), the company
can demonstrate extended value in three areas of sustainable development, including
circular economy and low touch economy. According to the authors’ assumptions, the
developed models should make it possible to comprehensively show the positive effects of
introducing sustainable value for the community by both the private and the public sector.
Understanding the key elements, dimensions, and financing mechanisms of sustainable
investment projects is of significant societal importance in order to demonstrate that it
is in the society’s interest to have companies offering smart energy-saving systems that
operate in parallel to meeting economic and environmental needs. The social benefit of the
results presented is to make public and demonstrate the economic, social extended value
of the company.

In the implementation of the scientific goal which includes two research questions
relating generally to the issue of sustainable investment projects in energy-efficient systems,
the structure of five numbered sections was adopted, preceded by an introduction which
includes two questions and the scientific goal of this work, a subsection of research methods
and literature studies. The next subsection provides an introduction to the context of the
research topic and the business model of the start-up ecosystem. The next section presents
the sustainable business model which is the result of the integration of two models, the start-
up business model and the sustainable development model in its three dimensions. The
final section discusses the main findings of this research and the implications of continuing
scientific research and innovation as activities that improve socio-economic situation and
environmental sustainability.

2. Literature Review

This paper uses a systematic, methodical literature review including quantitative and
qualitative assessment, stakeholder analysis (including, stakeholder group identification,
prioritization, stakeholder relationships, goals, expectations, and accountability), a business
modelling technique [30] using the graphic modelling language Business Model Canvas
(BMC) and Triple Layer Business Model Canvas (TLBMC), as well as an in-depth case
study of the start-up that makes subscription-based investment projects named Formaco
Consulting Piotr Dresler placed in Lublin, Poland. The presented start-up business model
as a result of the modelling process was developed before the legal establishment of the
company and is presented in Section 3. In developing the business model, assumptions
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were made about the qualitative features of the model for the verification of the business
assumptions that will enable:

• Presentation of key stakeholders, resources, and flows of various streams between them;
• Showing the value triad solution by visualizing the business case;
• Completeness of the inclusion of the conceptual elements of the research area;
• Cohesion of the information presented in the models in the form of internal consistency

and coherence of the information collected and documented by the start-up;
• Transparency of the solution (clarity, unambiguity), by giving an appropriate layout

(structure), proper grouping of information and selection of the form of presentation,
considering the appropriate level of abstraction and concretization.

Literature studies should reveal the current state of knowledge regarding the concep-
tual elements of the research area. A two-stage methodological approach to bibliographic
research was used, which was based on a structured literature review with quantitative and
qualitative assessment. The first stage was a quantitative analysis involving data mining
and the extraction of a set of source documents and metadata (metrics) from multidisci-
plinary databases and specialized websites. The extracted documents and metadata form a
repository which is stored in the computing cloud and is available to all co-authors of the
publication. The second stage consists of qualitative analysis of the data and interpretation
of the results obtained. The aforementioned steps are used iteratively depending on the
context of the keyword search. The two-step approach applied is consistent with the
systematic literature review process [31].

In the first stage of the literature study, three major multidisciplinary databases were
systematically searched: Google Scholar, Scopus, Web of Science [32] and specialized
websites of publishers: “Springer Link,” “Elsevier—ScienceDirect.” The following key-
words were used in database exploration: sustainable business model, business models;
sustainable development, public and private sectors, business models for sustainability,
start-up, which were used to create queries to perform bibliographic inquiries. The number
of document occurrences for keywords and phrases formed from them is the result of the
search in sources and datasets. The results of quantitative analysis from multidisciplinary
databases exploration are presented in Table 1.

Table 1. Number of document occurrences for keywords and phrases derived from them in the multidisciplinary databases
Google Scholar, Scopus and Web of Science.

Keywords/Phrases
Google Scholar Scopus Web of Science

1 2 1 2 1 2

“business model” 26,400 909,000 7369 32,455 3276 13,717
“sustainable business model” 496 18,100 209 839 88 378
“business models for sustainability” 88 2170 25 62 23 49
“business model” AND
(“start-up” OR “startup”) 69 64,800 79 931 23 326

“business model” AND
“sustainable development” 24 73,100 23 1764 7 372

Legend: 1—Number of occurrences in the article title, 2—Number of occurrences. Source: Author’s own study. Research conducted on 12
December 2020.

The quantitative results for the words “business model” in the multidisciplinary
databases analyzed are the reference number in the study of the number of articles con-
stituting the subtopics. An analysis of the number of articles by subtopics showed that
the group relating to “sustainable business model” is the most numerous, followed by
“business models for sustainability” and “business model” AND (“start-up” OR “startup”).
The Google Scholar open access database contains the most references, as in addition
to reviewed documents, the database includes “grey publications” [31], conference pro-
ceedings, dissertations and reports, and also includes the contents of publication indexes
and websites. Additional search of the publisher websites “Springer Link,” “Elsevier—
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ScienceDirect” did not change the distribution of the number of occurrences of article,
hence quantitative results are not presented. The result of the study was a set of documents
obtained on the basis of the substantive assessment most relevant and convergent to the
presented research topic. The collection of documents sought to demonstrate the positive
effects of introducing sustainable value to communities by both the private and public sec-
tors. The result of bibliographic studies is the identification of a certain deficit of knowledge
on combining the horizontal policy of the European Union in sustainable development
with innovation and business model designing and implementation of these two issues
therein. Thus, the identified methodological gap in linking sustainable value with inno-
vation, considering the relationship between parties from various sectors of the economy
became a starting point to the concept of a new extended scientific, research, and practi-
cal achievement, which is presented in this paper. For Web of Science database queries:
AK = “business model *” and TS = ((“start-up” OR “startup”)) yielded 126 results. Finally,
the three queries yielded 104 unique full-page documents with metadata for analysis and
their citation from multidisciplinary databases and specialized websites: Web of Science,
Scopus, Google Scholar, Semantic Scholar, Research Gate, SSRN, Kopernio, Microsoft Aca-
demic, Academia.eu. Also, 115 full-page articles with metadata were yielded from the
Journal of Business Models [33] and 20 highest evaluated papers [34]. All documents with
static and dynamic metadata were saved in a cloud-computing repository.

In the second stage, a qualitative analysis was performed, which consisted of selecting
scientific articles and monographs from the surplus of documents obtained from the
quantitative analysis of the bibliographic study. An application that determined the
keyword density in full-page documents and analyzed dynamic metadata yielded from
specialized on-line platforms determining the bibliometric parameters of documents with
respect to keywords, phrases, author metadata, content, and journal and monograph
metadata, was used to carry out the selection. From the Web of Science platform, Publons
text and graphics analysis tool with dynamic metrics were used: Citations, Score, Altmetric.
From the Scopus platform, the SciVal analytics tool with a group of metrics in the Overview,
Trends, Reporting commands was used. Metadata from the research community from
ResearchGate website, taking into account document metric, were also included in the
qualitative assessment: Research Interest, Citations, Recommendations, Reads. Formulas
and sorting in a Microsoft Excel spreadsheet were used to analyze such a large collection
of different types of metadata.

The identified methodological gap in terms of linking sustainable value with inno-
vation, considering the relationship between actors from different sectors of the economy,
became a contribution to the conception of a new, extended scientific-research and practical
achievement, which is presented in this work—contextual, start-up business model.

3. Innovation in Start-Up Business Model
3.1. Context

The basis for developing a business model is the conceptual research area to be
modelled and making visible the key stakeholders of the investment project, relationships
between them, the most important activities in the life cycle of the investment service for
a start-up and in the life cycle of the investment project from the local government unit’s
point of view.

Investment activities in the ecosystem involve nine key stakeholders from three
institutional sectors:

1. Start-up, business partners: Suppliers of energy-efficient lighting equipment and sys-
tems, energy-efficiency auditor, investment project contractor, insurance companies
(business sector),

2. Local government unit, regulator, ERO (government sector),
3. Local community, citizens (citizens sector).

Local government unit performs tasks commissioned by the government adminis-
tration and its own tasks which consist in meeting the collective needs of the community.
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When performing public tasks, the local government unit must take account of the legal
obligations imposed by the provisions of laws and regulations issued by the regulator,
namely the legislative body of Poland. The legal obligation to improve energy efficiency
may be fulfilled by purchasing and implementing energy-efficient products or by out-
sourcing services whose performance is related to energy consumption. The outsourced
service may therefore relate to, among others, the use of energy-efficient lighting products
in smart energy-saving systems, i.e., lighting control and monitoring of the operation
of equipment and the environment. The local community expects public services to be
provided by the local government unit, including lighting of sidewalks, squares, rest areas,
playgrounds, recreational sports facilities and urban infrastructure (roads, bicycle paths,
access alleys, parking lots). The society expresses a demand for an investment project
that solves its specific problem and meets its needs. The solution idea, suggestions are
formally transferred to the local government units and in this sense citizens initiate the
investment project, so it is a citizens-to-government (C2G) market relationship. Then, the
local government unit develops the assumptions of the energy-saving investment project,
prepares necessary documentation, and commissions the market inquiry including the
public procurement. The transaction in the form of a contract with a start-up is initiated
by the administration and is implemented in the subscription fee formula for a strictly
specified period of time, and thus it is a government-to-business (G2B) relationship. The
start-up’s sales product is the implementation and operation of smart energy-saving sys-
tems using energy-saving products to upgrade the city’s “smart city” infrastructure. At
the request of the start-up, the manufacturer of the luminaires and control systems should
provide a technical system that enables energy savings of 40–60% in annual consumption
to be achieved, with a five-year guarantee. Under the contract, the start-up carries out the
investment project using subcontractors. The start-up offers and delivers value in the form
of the investment project and provides the service free of charge to citizens who use it, so it
is a B2C (business-to-consumer) market relationship. Upon completion of the contract, the
start-up earns revenue from the investment project supervision and maintenance services.

A contextual model of start-up functioning in relation to other players in the market is
shown in Figure 2.

Provision of public services by the start-up on behalf of the local government unit
and generating positive aspects in the social dimension makes the company similar to the
activity of a social enterprise, implementing the social goal of serving the community or
a specific group of people [35]. However, operation for profit and privatization of profit
exclude the start-up from social economy and prevent ranking it into the group of social
enterprises according to Polish legal regulations [36].

In terms of creating, delivering sustainable value to multiple recipient groups from
different sectors of the economy, it increases the growth potential of the start-up [37].
Offering a product as a service, the so-called servitization [38], product-service systems [39]
increases the business potential of the start-up [40], poses a greater chance for the company’s
growth [41], becomes an element of competitive advantage and is an alternative to the
traditional “buy and hold” business model. A transition toward energy-efficient solutions,
energy savings and offering it as a subscription service (electricity as a service (EaaS) [42])
is conducive to the development of the start-up as part of the low touch economy and
a feature of the Economy 4.0. However, energy-efficient lighting solutions that foster a
low-emission economy and incorporate sustainability are usually more expensive [43]. In
this case, the increased durability and extended lifetime of the smart lighting system will
be the economic compensation
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3.2. Start-Up Ecosystem Business Model

The point of existence of an organization is to satisfy the needs of customers (con-
sumers). A developed business activity model, commonly referred to as the business
model, is the formal reflection of the functioning of an organization. Each model is made
in the process of modelling based on the developed assumptions, for a specific purpose,
using a modelling language. The business model, on the one hand describes the behavior
of the organization from a certain point of view and, on the other hand, the organization is
represented by the model. For an organization, a model is a tool designed to explore and
imagine a solution for how to deliver value and capture that value from the customer. Due
to the complex arrangement of the value network (value triad), the start-up will be made
visible in its ecosystem by developing the ecosystem business model and then the start-up
business model will be developed considering the conceptual research area (Figure 3).
The ecosystem business model will help to understand the business model innovations
introduced in the context of the ecosystem.
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Figure 3. The research model of the process of developing a start-up’s sustainable business model. Source: author’s
own development.

Referring to the research topic and the first research question (RQ1) regarding the
representation of the innovation architecture in the start-up business model, the Board
of Innovation (BoI) visual modelling language was used. The graphical notation of the
model, or modeling language, consists of several different graphical architectural objects:
six stakeholders representing the organizations (groups of people-consumers) between
whom values are exchanged, ten value elements representing the main types of values that
stakeholders may exchange among themselves, and lines connecting the objects as value
flows and relationships among stakeholders. The BoI modelling tool has been developed
for at least 10 years, designed to explore, visualize, construct business models [44,45],
document artefacts and the various flows among them. In this sense, the modelling tool
used fits Paul Timmers’ definition of a business model, which must include:

1. An architecture for the product, service and information flows, including a description
of the various business actors and their roles; and

2. A description of the potential benefits for the various business actors; and
3. A description of the sources of revenues [46].

Considering Paul Timmers’ proposed understanding of the business model term and
to achieve the objective of the first research question (RQ1), the business model of the
start-up ecosystem offering smart energy-saving systems in a service of providing free
public services to citizens during the term of contract with the administration is presented
in Figure 4. The numbers in the figure indicate the order of relationships between segments
with value flows between stakeholders. The start-up captures the value offered through
monthly infrastructure usage revenue in the form of subscriptions from the administration.
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In the context of the auxiliary research question (RQ1) targeting the innovation solution
architecture of the start-up business model, the triadic structure of stakeholders and values
in the ecosystem business model are presented. The use of the BoI tool to execute the
servitization ecosystem business model makes it possible to visually highlight the fact that
all ecosystem stakeholders provide the desired values and capture valuable elements for
each other. From an architectural point of view, the BoI visual tool enabled to gain, in the
ecosystem business model, an in-depth understanding of stakeholder interactions, helped
to create and improve the start-up’s business model, to correct identified problems, and to
communicate the results in a simple way to other start-up employees. The establishment
of the sustainable investment project architecture leads the authors to answer the second
research question presented in the following sections of the paper.

4. Sustainability-Oriented Business Model Innovation
4.1. Business Model of a Start-Up in Providing Public Services

The business ecosystem architecture model developed with the BoI tool presents
the complex subject matter in a very accessible way, considering the most important
stakeholders and the flows of various streams between them, facilitating the understanding
of the context of value creation, delivery and capture among recipients from different
segments of the economy. However, the business model does not capture all the conceptual
elements of the research area, e.g., sustainable development, ecosystem, circular economy,
low touch economy. Moreover, it does not consider the costs and benefits of all parties



Energies 2021, 14, 3583 11 of 24

in the context of sustainable development. Therefore, there arose a need for a repeated
literature search as regards the use of the visual tool for “sustainable business model”
and “sustainability model” terms. The authors set two conditions: (1) the model should
be a visual template and take into account all conceptual elements of the research area,
(2) the “sustainable development” term should be interpreted and implemented according
to the “three-pillar” or “triple bottom line” (TBL) concept [48,49]. To this end, the authors
reviewed a list with 113 visual templates available at AndiRoberts.com [50], 45 visual
business model representations and 50 model visualizations [51], 45 Patterns to Support
Sustainability-Oriented Business Model Innovation [52], and also Google image search for
the aforementioned terms was used. A search by elimination yielded a list of templates:
Triple Bottom Line Business Models (TBLBM) [8], Strongly Sustainable Business Model
Canvas (SSBMC) [53] and a simplified version Flourishing Business Canvas (FBC) [54],
Flourishing Business Canvas 2.1 [55], Triple Layered Business Model Canvas (TLBMC) [56],
Public governance canvas [57], Social Enterprise Model Canvas [58], 3D canvas of the
sustainable business model with risk [59], Business Model framework “Value Triangle”
(VT) [60], reDesign canvas [61], Circular Business Model [62], Model Canvas for Social
Enterprise [63], the visual coding scheme [64], and the Business Model Canvas (BMC)
approach extended for infrastructure [65]. The screening analysis for the application
of the sustainable business model in this paper led to the selection of the Triple Layer
Business Model Canvas (TLBMC) tool by Joyce, A., Paquin, R.L. in the form of a set of three
templates corresponding to the three dimensions of sustainability: economic, social [66,67]
and environmental [56].

The Business Model Canvas (BMC) by A. Osterwalder and Y. Pigneur was the basis
for the development of TBLC. Pigneur [8] extended with two layers: an environmental
layer with a life cycle perspective and a social layer based on a stakeholder perspective.
First, such a presentation of the concept of sustainable development is a considerable
simplification. According to the authors, the economic aspect of sustainable development
should not be the same as the business model because in-depth understanding of the
interactions between elements in the business model is not obtained and the economic
aspects of sustainable development are not considered. Second, a holistic view of the
sustainable business concept in the context of the evolution of the Sustainability 3.0 term
with an external perspective [10,68] requires the development of an adequate model that
meets the needs of all stakeholders and is in line with their expectations. Considering the
aforementioned comments and the results of literature studies, the manner of creating
the sustainable business model was developed in a methodological way. The sustainable
business model will result from the integration of two models, (1) the start-up business
model and (2) the sustainable development model. The sustainable development model is
the additive effect of the integration of three models that represent the three dimensions
of sustainable development. Each model describes an area and at the same time the area
is represented by the model. Model equivalence is the condition that makes it possible to
integrate models, which is understood as the creation of the model in the same modelling
language, at the same level of detail of expression, i.e., the appropriate level of abstraction
and concretization. The common modelling language is a template consisting of nine
blocks described by text and icons which form models when completed. Figure 5 shows
the logical aggregation of the research area and the process of modelling the partial models
and then compiling them into a final sustainable business model.
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Business Model Canvas was used because of mapping a sustainable business using
Triple Layer Business Model Canvas for model equivalence. In this way, the integration
of the four models will make it possible to present a concept of sustainable business that
meets the economic, social, and environmental needs of the society.

Using the developed ecosystem and its model as the unit of analysis in the modelling
process, a start-up business model was created. This model in the context of the investment
service offer related to the implementation of the technical infrastructure for the society
and increasing the energy efficiency of the local government unit is presented in Figure 6.

A sales product turned into an investment service is the core value which in the
business model is referred to as Value provided. The service offered is the primary benefit
that the start-up achieves by functioning in the market and that satisfies customer needs.
The business model created in the triad structure (B2G2C) takes into account the direct
benefits for individual parties: for the start-up revealed in the Revenue element, for the
local government unit and the local community, citizens in the Value provided element. In
order to create a value proposition, the start-up cooperates with many utility providers,
luminaire manufacturers, and insurance companies. The business model includes key
partners without highlighting direct or indirect measurable or unquantifiable effects of
their cooperation with the start-up. The implementation of an energy-efficient investment
project by the start-up for free use by citizens on behalf of the local administration causes
certain benefits for the stakeholders, but also, in the form of an induced effect, has a
long-term impact that goes beyond the aspects of the stakeholder in the transaction.
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The architecturally presented innovation in the ecosystem business model using BoI
and the start-up business model in the BMC from different economic sectors does not
include information about the potential costs, benefits or needs of the community and
environmental impacts, and thus the sustainability of the investment project. On these
issues, the logic economic, social, and natural environment impact of the investment
are insufficiently presented in the discussed models. The presentation of the next three
consecutive models in the following sections will contribute to answering the second
research question (RQ2) regarding the presentation of the sustainable business concept
with an external perspective and in the creation of value for the common good, as part of
Sustainability 3.0.

4.2. The Economic Layer of Sustainable Development

The economic aspects of sustainability consider transactions between parties with the
assumption that all stakeholders in the ecosystem possess, provide values that are desirable
to the other party, and capture the values of interest to them in the exchange process.
Capturing the value from its exchange generates added value which is an important
economic category. Considering the economic layer, the external perspective of sustainable
business and the delivery of value in a broader context, it is necessary to demonstrate the
economic growth derived from the increase in the value of the organization [70,71]. In
terms of the input-output model, the functioning of a start-up entity makes it possible to
visualize its impact on the economy in direct, indirect induced with the use of capitals:
financial, productive, and natural (Figure 7).
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Figure 7. The influence of the entity on the economy in the direct, indirect and induced dimensions. Source: author’s
own development.

The direct impact of the start-up results from the effects of the primary activity in
the form of added value from sales revenue. The measure of direct impact may be the
number of employees hired and the amounts of salaries and social benefits paid to them,
the number or value of products or services offered, thus estimating the customer value.
Direct employment in a start-up affects the growth of household income, which translates
into an increase in the standard of living of an employee, the owner, and then their families.

Indirect impacts are derived from direct impacts. A start-up cannot function without
utility providers, business partners (including manufacturers of smart control systems,
energy-saving products, insurance companies), and waste collectors. By paying for goods
ordered or secured by contracts, the start-up increases demand for their products or services.
The demand impulse initiated by the start-up makes it possible to increase the production
or service scale and thus create added value in the dependent entities. The added value
generated in these entities allows for redistribution, including maintaining, employing, and
paying employees and granting social benefits. Salaries increase household budgets and
social benefits reduce family spending. In this way, the start-up exerts an indirect impact on
other players in various sectors, industries, and related branches of the economy. Start-ups
and subsidiaries, through employment and payment of salaries, create household income
directly (start-up) and indirectly (subsidiaries). Household income is the budget that is
spent on consumption and the money goes into the market. Consumer spending creates
added value in the entities where purchases are made, thus creating jobs and further wages
in the economy. Thus, the start-up produces an induced effect by its activity.

The impact of a start-up on the economy in direct, indirect, induced dimensions is
difficult to capture in model terms because the economic aspect of sustainable development
is about a specific entity with key stakeholders. However, in the economic area of the
sustainable development model, the impact on the economy should be included in its
elements and the external effects of innovation should be listed. In the economic aspects also
the impact of restrictions due to the SARS CoV-2 virus should be considered. In response
to the citizens’ health crisis, the decision-makers included in the start-up’s strategy, in the
supply chain, the necessary physical supply channels and digital sales, information and
communication channels for increasing the social distance, which contributed to building
the economic resilience of the business model.

Figure 8 presents the sustainable development economic area model using the modi-
fied Economic Business Model Canvas template.
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Figure 8. The economic layer of sustainable development. Source: Own study based on the source [59].

Start-up activity exerts a complex impact, of various nature, on the economy {positive,
neutral, negative}, of different type {direct, indirect, induced}, scale {micro, meso, macro},
duration {short-term, long-term}, intensity {small, medium, large}. The positive external
effects of micro and macro innovation include the marketing of innovative products or
services. At the scale of the economy, start-ups create innovative solutions that force
suppliers or partners to make changes that would enable orders to be fulfilled, stimulate
quality changes in suppliers’ products and services in the value chain. Making changes can
be the basis for creating the next generation of services and products. At the micro level,
the major categories of positive impacts include: provision of employment and through
the payment of remunerations and benefits increasing the household budgets, creation
of added value, enabling it to survive and thrive. On a macro scale, innovative solutions
used by other actors influence the innovativeness of the economy and its competitiveness
on the international market. The creation of added value which is the most important
component of the GDP increases the financial potential of the country, and the start-up also
influences the condition of public finance through the payment of local and national taxes.
The described economic dimension of sustainable development and its model provide
the answer to the second research question (RQ2) and contribute to the scientific goal of
the paper.
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4.3. The Social Layer of Sustainable Development

The social aspects of the sustainable development model analyze the ability to create
value over time, the impact of the organization on the environment, and the impact on
intellectual capital in its four dimensions: social, human, structural, and relational. These
are issues concerning, first, the relationship between people in the organization and its
immediate social environment—the organization’s internal and external stakeholders,
and second, the relationship between people in the organization and the organization’s
dependent external stakeholders (Figure 9).
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Examples of the entity’s impact on dependent external stakeholders of the organization
is synthesized in Table 2.

Table 2. Description of the relationship between the segments.

Interaction Impact Stakeholders

Individual customers, users, employees, employers (owners, shareholders, shareholders), suppliers, partners

Interpersonal families, colleagues, friends

Organizational

employees, employers as teams, groups; trade unions, associations; organizations (various
organizations from economic sectors,

e.g., regulators); economic cooperation between sectors
in the economy

Social local community, regional community relations between
societiesPublic society (national, international community)

Source: Author’s own study.

Considering the external perspective of sustainable business in the social layer and
the provision of value in a broader context, the model should demonstrate the ability to
create social values for its own organization, with the interaction of the entity’s ability
to create value for others (broader society). Creating a sustainable value proposition for
multiple stakeholders [72] or stakeholder networks [73] in bilateral relationships between
a company and B2C2B customers is the foundation of offering sustainable value. In this
case, there is a triad of values and thus G2B2C inter-sectoral relationships.

Considering the recommendations for reducing direct human contact resulting from
the SARS CoV-2 virus, it was necessary to plan the creation, delivery of value propositions,
and actions to increase the social distance in the value chain, starting with sub-suppliers
then through suppliers, lighting system manufacturers, start-ups, local government units,
and contractors. In this context, the start-up strategy is about designing the technical
infrastructure in the investment project’s life cycle and in the investment service’s life cycle,
using ancillary digital channels. The use of digital information channels in human contact
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between links in the value chain thus ensures a low level of direct face-to-face contact. In
this way, sustainable investment project counteracts the health crisis of citizens and fits
into the low touch economy model. The main purpose of presenting the social area of
sustainable development is to demonstrate the improvement of the quality of citizens’ life
in society. The concept of quality of life refers to the aspect of multidimensional level of
human self-actualization in the environment and the performance of social functions (life
satisfaction).

Figure 10 presents the sustainable development social area model using the modified
Social Business Model Canvas template.
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The described social dimension of sustainable development and its model provide
the answer to the second research question (RQ2) and brings the scientific goal of the
paper closer.

4.4. The Environmental Layer of Sustainable Development

The environmental aspects of the sustainable development model look at the rela-
tionship between the effects of human activity and the environment. Maintaining balance
requires creating, offering, providing such values by the start-up that use the environment
in a resource-efficient way, eliminating negative environmental impact of the organization
throughout its life cycle. From the recipients’ perspective, consumers, including customers,
users, payers have the right to know the environmental impact throughout the life cycle
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of the products, services they intend to purchase, use, or enjoy. Therefore, life cycle en-
vironmental performance of products or services and organizations should be analyzed
and reported to parties representing private, public, or societal interests, such as business
partners, investors, public authorities, or consumers. Life cycle environmental perfor-
mance is a quantified measurement of the potential determination of an organization’s
environmental footprint (OEF) and a product’s environmental footprint (PEF), taking into
account all relevant stages of an organization’s and product’s life cycle from a supply chain
perspective [74]. Determination of OEF and PEF is performed using a full life cycle (cradle-
to-grave) modelling method, for OEF it refers to all activities related to goods or services
that the organization provide throughout the supply chain, for PEF the environmental
impacts of material flows, energy and emissions, and waste streams associated with the
product or service. The determination of OEF and PEF requires the application of a number
of complex steps in each environmental footprint impact category, e.g., for climate change,
the Bern model (Global Warming Potentials over a 100 year time horizon) was adopted,
resulting in an index expressed in kilograms of CO2 equivalent [56,74].

In terms of capital flows, the operation of a start-up allows to highlight its environ-
mental impact (OEF) and its products’ environmental impact (PEF) in direct and indirect
dimension, in terms of impact on climate and entire society using the following capitals:
natural, productive, social, and human (Figure 11).
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Figure 11. The entity’s impact on the environment, climate and society. Source: author’s own development.

The environmental aspect is the element of an organization’s activities and products
or services that affect or may affect the environment. Direct environmental aspect refers
to the environmental issues associated with an organization’s activities, products, and
services over which it has direct management control. The area of indirect environmental
aspects relates to an organization’s relationships with third parties that can be influenced
by the organization to some extent, and further impact on society as a whole. Direct and
indirect environmental aspects increase the risk of global warming and climate change.

From a business modelling point of view, the environmental performance analysis of
OEF and PEF is too precise, detailed, difficult to perform and specific data are difficult to ac-
cess, so a simplified way of environmental impact of the organization and product/service
should be adopted. In the sustainable development model, the environmental area should
address the following principles:

1. A cradle-to-grave forward-thinking approach relating to the life cycle management (LCM).
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2. Considering the organization’s impact from a supply chain perspective (from raw
material acquisition, through operation, to final waste management).

3. Considering the impact of the product or service in the flow of the spectrum of
resource and environmental interventions associated with the product or service.

4. Application of the circular economy, e.g., closing supplies in logistics chains, resource
recovery. Resource recovery focuses on efforts aimed at elimination of the waste
status, prevention of waste generation, preparation for reuse, and transformation of
waste into value through recycling and use in other economic processes.

5. Offering a multidimensional sustainable value that addresses a broad set of environ-
mental benefits taking into account social needs related to the quality of life in the
environment, the public health aspect, meeting the physical and psychological needs
of humans through properly arranging their relationship with the environment.

6. Consideration of ecosystem impacts on climate.

Figure 12 presents the sustainable development environmental area model using the
modified Social Business Model Canvas template.
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The described environmental dimension of sustainable development and its model
provide the answer to the second research question (RQ2) and brings the scientific goal of
the paper closer.
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5. Conclusions and Further Research
5.1. Theoretical Implications

The article deals with the implementation of innovation in a start-up business model
in the provision of energy-efficient investment services related to smart lighting systems
for sustainable development. An illustrative case study in the form of a graphic, synthetic
representation of the sustainable business model provided the grounds for exploring the
start-up’s impact in the context of the sustainable development ecosystem.

The research area presented provided a conceptual framework for an example ex-
plaining the different types of organizational capabilities of the start-up’s decision-makers
that enhanced both internal value processes, knowledge management, and innovation
as well as external stakeholder’ influence in the ecosystem, to enable the organization to
grow. The presentation of innovation in the start-up business model was implemented in a
comprehensive way by presenting in the business models positive effects of introducing
sustainable value for three groups of stakeholders from different sectors of the economy
(1) communities, both by the (2) private and (3) public sector. The effect of implementing
innovation in a start-up’s business model is:

1. Servitization—turning an offered product into an investment service (a feature of
Economy 4.0).

2. Designing the greatest possible value proposition with a sustainable value feature with
the greatest possible scale of external impact (a feature of Business Sustainability 3.0).

3. The product value chain starting from sub-suppliers to investment project contractors,
control of investment processes and operation processes is based on a low level of
direct contacts (a feature of low touch economy).

4. Creation of a sustainable service investment proposition that is a competitive advan-
tage with features of a hard to copy business.

The use of energy-saving products in smart lighting systems was the basis for the
start-up’s business strategy, on which sustainable investment project became a desired
value for the local community, the citizens thus benefiting from the value delivered. The
electricity savings resulting from the difference between the energy consumption before
and after the lighting system upgrade are the main source of revenue for the start-up.

Innovation in the start-up business model in energy-efficient solutions for sustainable
development requires more work and additional costs resulting from the selection of the
best available technique and imposed restrictions on the negative environmental impact
of investment projects. Creating a sustainable business model for the start-up required
establishing numerous changes in terms of agreements with partners, e.g., increasing
energy efficiency of components, extending product life, the possibility of easy disassembly
of modules and preparing them for reuse, increasing the level of recycling of electrical and
electronic equipment, removing a large number of different parts which also means less
complexity, eliminating additional materials that heavily burden the environment during
production processes.

Within the framework of scientific activities contributing to the achievement of the
objective, the authors have developed a business model of a start-up providing a subscrip-
tion fee investment service and a sustainable model, which is the result of the assembly,
of three models representing three dimensions of sustainable development. Considering
the conceptual elements of the research area and the models developed, the authors define
the sustainable business model in cross-sector relations for organizations as: A sustainable
business model describes the rationale of how an organization proposes, creates, and
delivers value desired by its audiences and delivers economic, environmental, and social
forms of sustainable value simultaneously for the common good and captures the benefits
of value in all aspects.

Extended captured value refers to capturing from the customer tangible economic
values from the model’s business formula, capturing additional sustainable value benefits
from the customer’s own organization and from the environment with extended economic,
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social, and environmental needs of society in addition to capturing measurable economic
value from the model’s business formula.

Success in creating a sustainable business model is to ensure that all stakeholders in
the ecosystem provide and capture value from the sustainable value exchange transac-
tion. There are two interrelated aspects of sustainable value—value created, proposed,
delivered for:

• Internal and external stakeholders of the entity, which was made visible in the start-
up’s business model;

• The general public—dependent stakeholders external to the entity, the broad public,
which has been made visible by the sustainability model.

The capture of sustainable value benefits occurs by all internal, external, and depen-
dent stakeholders. Referring to the ecosystem, all stakeholders in the ecosystem obtain
direct benefits from the organization’s goals and at the same time indirect and induced
benefits of economic, social, and environmental significance. Awareness of the acquisition
of obtaining direct and indirect benefits by all ecosystem participants increases account-
ability and attention to the capital base (intellectual capital in its four dimensions: social,
human, structural and relational; financial capital, productive capital; natural capital and
knowledge of the interdependencies that bind them).

The highest benefits beyond the immediate ones include:

• Cheaper realization of local government unit’s own tasks;
• Increasing the availability of public services and information for inhabitants, citizens,
• Improve environmental quality by planning all processes in accordance with the

circular economy, low contact direct risk, waste management;
• Improving the quality of life for the local community and the quality of life for all

citizens, including citizens who transit or visit the territories of local government unit;
• Increase in employment in the value chain of the collaborating organizations;
• Gaining additional political capital for incumbent local authorities.

The aforementioned non-exhaustive benefits and impacts of the innovation ecosystem
on the economy, society, and the natural environment, which meet social needs, are the
evidence of the relevance of the sustainable investment issues as demonstrated in four
partial models. The integration of the equivalent partial models into the sustainable
business model of the start-up allowed to achieve the scientific objective of the paper in
designing a sustainable value that meets the economic, social, and environmental needs
of the society. In this sense, there has been the promotion of integrated thinking tense the
multifaceted nature of sustainability in an external perspective in the creation of value for
the common good.

The developed reference sustainable business model including the business model
and the sustainability model can be applied not only for start-ups but for organizations
from different economic sectors, regardless of type, kind, maturity level or their size.

5.2. Further Research

The authors are aware that the conclusions of the ESV study may be affected by the
incompleteness of the data, as they are based on an in-depth case study of one start-up
business model for providing investment services in Poland. This implies the need for
further research to improve ESV and to develop new elements, e.g., related to the risk
of achievement of goals and operationalization of the business model. After 2 years of
operation, the owner of Formaco Consulting Piotr Dresler perceives risks in various areas
of the company’s activity, which arise from taking into account the stakeholders of the
three sectors of the economy and the limitations related to the SARSCoV-2 virus. The risks
to achieving business goals and the impact on the company may involve consequences.
Risks and the consequences of risk events will be the subject of other studies. Another
aspect in further formalization of operations of Formaco Consulting Piotr Dresler is the
process of transforming the conceptual model, which is the subject of the article as a
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research object, into concrete indicators and variables that can be measured empirically, i.e.,
quantification of the company’s achievements for the control of its operations. This also
involves the presented concept of extended sustainable value, which will be empirically
verified by operationalization of the sustainable business model into the form of a computer
program—a managerial dashboard.

The illustrative case study of a start-up business model focused on servitization and
the presentation of a sustainability model that is the result of the assembly of three models
representing the three dimensions of sustainable development and is not a closed system of
the context of the ecosystem presented. The developed methodical approach to elaborate
a reference model of sustainable business can be extended to further areas and models
corresponding to these areas, e.g., including legal, technical, philanthropic, ethical, trust,
cultural dimensions. The development of new model dimensions will require equivalence
with the developed models, i.e., consistency of the level of concretization and abstraction
as well as equal graphic notation of all models.
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