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CIRCULAR TRANSFORMATION OF CURRENT BUSINESS
SOLUTIONS IN WASTEWATER MANAGEMENT
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Abstract: The wastewater treatment technologies become more efficiency by biological
treatment method business structure development. In this paper, we would like to present a
circular economic transformation method to wastewater management development by
economical way. The most used wastewater treatment technologies work with conventional
business models (by a linear economic way). We determined a circular economic solve to
get more effective and cost-efficient wastewater treatment system. The ReSOLVE
framework and Mapping method were used and presented the main circular points (in focus
of Regenerate part) of each technology to effectively application of treatment solutions.
Regarding our research method results, we improved the Business Model Canvas and the
main economic transformation points were given by the framework. In this short paper we
would like to give answers to how could minimalize the wastewater production by business
model development with low cost and effective economical background. The research
clearly demonstrates that economic operators and members of the supply chain integrate
their resources into circular systems, then business ecosystems can be continually
redesigned, creating dynamically and efficiently self-regulating systems. The modern
structure of environmental treatment methods does not mean exclusively technological
development, the new business structure and innovative circular model could be more
useful to rethink the economic loop and cascade solutions. Based on the research results we
can almost be sure that the focus of related research will in the future be focused on sharing
economy and big data applications.
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Introduction

The currently applied economic approaches typically follow the linear principle,
mostly the production-output structure. This system does not support the
sustainability aspects of the environment and our natural resources and does not
show the material cycle. The linear economic system favors high-volume
production and low production costs, with the aim of obtaining the raw materials
needed for production at the lowest possible cost. Conversely, by examining and
applying the key pillars of sustainability, the social, environmental and economic
dimensions, a circular system can be developed that is the basis of modern 21st-
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century economic processes (Michelini et al., 2017). Sustainability is an aspect
system that the three dimensions hold together that is, if one of the changes, it also
affects the other two (Aven, 2016). Linear economic models are less suitable for
interpreting the social and economic effects of consumption because they do not
prefer to avoid the negative externalities of production systems. The new
development models close the linear systems and are arranged in circular
processes. This is the next step in the linear-circular transformation toward
sustainable systems. The circular concepts around water recycling focus on the
importance of differentiating between treatment for potable and non-potable water.
It also emphasizes its economic and social importance. But these studies do not
deal with business models that may alter the amount and direction of utilization of
intermediate water forms. (presented in Figure 1). Thus, the unfavorable direction
of linear-circular transformation may be to focus primarily on technological
changes in process development. Circular water use should be promoted in parallel
with the development of energy and material cycles.

2 WD @ Water Recycling Process

Effluent to
| potable Use

Current Opinion in Environmental Science & Health

Figure 1. Conventional two stage biological wastewater treatment and
potential options for circular wastewater reuse
(Peezekoffie, 2017)

These cycles regenerate living systems, such as soil (irrigation), that provide
renewable resources (biogas systems) for the economy. Technological cycles
restore and recycle products, components and materials through strategies such as
reuse, repair, remanufacturing or recycling (technology water using) (Tukker,
2015). The growing amount of wastewaters causes environmental and economic
problems. The former conventional business models could not give answers for
each environmental and economic questions, because the linear structure of
wastewater treatment could not utilize innovative methods and new economic
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solutions (e.g., reuse of primary raw materials, recycling of all reusable waste of
treatment processes) (NuBholz, 2017). We suggest circular improved blocks to
business model development and declare each point, which could be additional
values to the circular structure. Development of the Business Model Canvas and
the improvement of circular economic blocks of each segment of the treatment
process could present additional scientific value to an efficient, sustainable
economic structure. Our business results seem to be useful to future application in
treatment systems of municipal wastewaters. This research paper would like to
present a new solution to more effective wastewater treatment processes and find
economic answers and business solutions to human inquiry about wastewater
reduce and social environment. Within the topic, we do not want to present new
technological innovations because the modern structure of environmental treatment
methods does not mean exclusively technological development. New business
structure and innovative circular model could be more useful to rethink the
economic loop and solutions. In this paper, we would like to analyze and to show
the possible application of new circular economic and business structure of
municipal wastewater treatment systems.

Literature review

The lifecycle of products is a key issue in the analysis of circular processes.
According to some approaches, the life cycle extension of products is a slowing
down operation, which in the case of a slowing cycle, the "closing” element is
recycling. An artificial extension of the useful life of products is a viable option to
some extent, but sooner or later products end up in their life cycle (Bautista and
Pefia-Guzman, 2019). In this case, it is questionable how these products can be (as
efficiently) used as secondary raw materials. An important basis of circular
economic models is that not only should the product lifetime be extended as
efficiently as possible, but it must also be possible to reuse the raw materials at the
end of their life cycle. The circular economy uses minimal or zero waste
production and resource recycling. As a result, the products can be easily recycled
at the end of the life cycle. The basis of the circular concept is a waste reduction,
reuse, as well as recycling and repair (Boait et al., 2019).

Conventional and Business As Usual (BAU) structures of wastewater treatment
It is important to note that there is no representative volume of literature available
for the water management sector, which is intended to provide a detailed
presentation of the applied business models (Miiller, Marlow and Moglia, 2016).
Nonetheless, some communications (mostly on behalf of the EU) have emerged
that also affect business structures somewhat. The most striking example is the
study of Hoffjan et al. (Hoffjan et al., 2014), which presents the business models
(Business As Usual - BAU) that can be adapted to the water management sector.
Miiller et al. (Miiller, Marlow and Moglia, 2016) also proposed the introduction of
business models for urban water management systems, including municipal
wastewater treatment. In their work, it is described that systems can be interpreted
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at three levels from a business perspective: strategic, economic and operational.
Wastewater treatment plants should also be careful to coordinate regulatory
requirements (quality and economic regulatory environment), retail preferences
and willingness to pay, as well as risk management. Water management and water
treatment are characterized by a number of sector-specific properties.
Independently of countries, the structural aspects of the business are divided into
technological, economic and social parts. The most relevant features are as follows
(Miiller, Marlow and Moglia, 2016; (Chesbrough, 2010):

» Technological part: environmentally acceptable efficiency, renewability in
continuous operation and the pursuit of recyclable material production;

» Economic part: high capital requirement, limited proactive intervention,
significant cost requirements (in terms of material costs), cost efficiency
issues;

 Social part: endeavor to reduce human health risk, but at least reduce the risk
of pollutant emissions below the norm.

The structure of conventional business models used in municipal wastewater
treatment mostly follows the former economic structure. There is an example of an
attempt to show circularity at some level of treatment, but in most cases, it is clear
that both gray and black water is cleaned and therefore made reusable (Toth et al.,
2018). This means the possibility of reusing the product and does not carry the
wrapping of the technological process. As a result, the cleaning process generates
waste (typically chemicals and chemical precipitation) (Czikkely et al., 2018),
(Czikkely and Fogarassy, 2018; Czikkely, T6th and Fogarassy, 2018) which could
not be utilized by the municipal wastewater treatment system (Rodriguez, 2018).
Recent efforts indicate circular wastewater treatment as one of the cornerstones of
circular water management (economic) systems, all segments which need to be
transformed to a minimum with circulation (Magaril et al., 2019; Kot, 2018).
Therefore it is important to combine sustainability, eco-efficiency and high-
effective treatment technologies. For this, continuous and prominent development
of business models and the inclusion of circular concepts as value creation in the
business planning process are essential. Instead of technological innovation, a new
business model innovation must be used which could reduce costs and produced
wastewater amount. This is not a well-researched field in this context.

The emergence of circular economic aspects in business models

The prevailing economic concepts led to the degradation of our Earth's biodiversity
and overall ecological status (Czikkely et al., 2018), as companies failed to take
sustainability considerations into account and did not integrate them into their
corporate governance concepts. Schaltegger et al. (Schaltegger, Liideke-Freund and
Hansen, 2012) distinguishes “sustainable enterprise” from “sustainability
enterprise” (Bocken et al., 2019). While the former is a financially stabilized
initiative, the latter has already seen the environmental and social aspects. That is
in close relations with eco-management and modern corporate governance
behaviors. It is important to emphasize an approach that urges that business models
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should play a key role in corporate sustainability and circular economic innovation.
The changes in the business concept of the water business systems are more
important to the competitiveness of the market than the previously applied product
development and technological innovations. This economic concept has become
the basis for business model research which necessarily means a circular trend in
model development (Gunawan and Hutter, 2017). Schaltegger et al. (Schaltegger,
Liideke-Freund and Hansen, 2012) and Schaltegger et al. (Schaltegger, Hansen and
Liideke-Freund, 2016) explains the growing role of business planning in corporate
sustainability implementation. Numerous studies report on the practical
experiences of business-successful and flexible businesses with social and
environmental values. Nevertheless, achieving sustainability and environmental
goals through business model development is still the subject of professional
discussion (Nosratabadi et al., 2019). Ilinova et al. (llinova, Cherepovitsyn and
Evseeva, 2018) examined the aspects of rethinking business models through
economic incentives. Armas-Cruz et al. (Armas-Cruz, Gil-Soto and Oreja-
Rodriguez, 2017) focused on the potential for expansion of eco-businesses and
concluded that the simple profitability of such business models does not make
business decision makers interested in "frequently used business practices"”
(Business as Usual — BAU - forms) - or also known as "best practice” models are
being transformed into sustainability considerations. The same idea is supported by
Ferreira et al. (Ferreira et al., 2019) argue that "traditional™ businesses only respond
to emerging market needs. Business model development and the coordination of
sustainability, social and ecological aspects are a common interest, otherwise,
sustainability-focused businesses will remain only business opportunities and not
future models of economic planning (Lakner and Popp, 2014). When defining the
concept of circular business models, Scott (Scott, 2013) argues that such initiatives
should either use recyclable biological raw materials or the continuous reuse of raw
materials used for the technology.

Research methodology

The formerly used methodologies of wastewater treatment improvement present
technological development and new treatment technique researches. The Research
and Development (R&D) strategy should focus on the business environment and
new economic solutions also because the human inquiry and urban population
growing ask new solutions with low cost and economically effective methods.
Although the research presents a wastewater improvement direction, we would like
to focus on a business model implication and a combined method development
also. The circular blocks of currently applied technologies use wastewater sludge
recovery solutions but do not gives possibilities of circular transformation methods
to other parts of the treatment chain. The paper would like to focus on that, from
the applied ReSOLVE framework and mapping method to concept a modified
Business Model Canvas structure. The new structure presented by the Results and
Discussion section of the paper.
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The ReSOLVE framework as a mosaic

The following aspects were taken into account when developing business modeling
and circular economic platforms, i.e., developing the Business Model Canvas. Our
business model analysis, model and circular development opportunities are
reviewed by the circular economic rating criteria (MacArthur, 2014) (presented by
Table 1 in the Results section). The Ellen MacArthur Foundation (MacArthur,
2014) laid down the pillars for building circular business models based on the
ReSOLVE framework (mosaics in English that covers the following key
expressions: regeneration, sharing, optimization, loop, virtualization, and
exchange). The items listed are blocks that are organic creators of the Business
Model Canvas, thus revealing the circular development possibilities of these
blocks, it can illuminate the business model platforms that display circularity. The
ReSOLVE method is based on the placement of circular blocks of business models
to help fit the model to CE (circular economic aspects) (listed in Table 1 in the
Results section of the paper). Water treatment technologies with biological
adsorption materials contain a number of circular technology development points
that can be detected by the ReSOLVE method and thus by the development of the
Canvas Model. The main goal was to analyze and emphasize circularity options
using the ReSOLVE methodology, and then apply the results of ReSOLVE to
explain the blocks of the Business Model Canvas.

Application of Mapping method to the regenerate part of ReSOLVE

We would like to present some connected points of Regenerate blocks to declare
the new scientific results of business model development. The mapping method is a
cross-structure system to technological and economic analyses. This method was
applied to determine the connection between the Regenerate part of ReSOLVE
framework and environmental, ecological, energetical and human segments of new
wastewater techniques. We would like to present some connected points of
Regenerate blocks to declare the new scientific results of business model
development (Miiller et al., 2016). The Mapping structure (compare with other
methods, e.g., benchmark analyze) gives help to declare the structural points of
each segment of any production system. This method could analyze the cross-
relations of improved points of the system. Table 2. in the Results section presents
the results of the applied Mapping method. The application shows the results of a
conceptual analyze of new water treatment structure and we could focus on
necessary improvement points with that results.

Results and Discussion

In the following, we intend to present the business development opportunities that
can form the circular blocks of the built Business Model Canvas through the
current wastewater treatment business model. The technologies currently used are
typically linear economic approaches. After removal of hazardous contaminations
by artificial substances (chemicals and chemical charges), chemical precipitate
containing pollutant concentrated impurities are removed from the system and
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treated as waste. Removal chemical compounds should also be excluded, as they
can in themselves constitute 'pollution’. If we analyze this economic structure from
the business perspective, it can be seen that circularity does not appear at this level.
In the following, we would like to point out the upgrading elements of the revised
models, harmonizing the presentation of linear and new circular business solutions.
Results of ReSOLVE framework application

We would like to present the circular elements and results of ReSOLVE
framework, which was defined by Ellen MacArthur Foundation (MacArthur, 2014)
(and applied by Lewandowski (2016) (Lewandowski, 2016)). The applicated
framework appears in the business model of the Osterwalder and Pigneur (2010)
(known as Business Model Canvas - BMC) (Osterwalder and Pigneur, 2010) for
the business development of reviewed wastewater treatment technologies. In the
case of BMC, it is a model that allows us to develop the water technology
developments, which | have already described in the literature review, and to lay
the foundations for the circular model. The BMC consists of nine blocks that fix
the base elements. These blocks are needed to create, transport and fix the value. It
is important to emphasize that circular transformation does not mean that each
segment of the business model has to be replaced with circular elements. There are
blocks that are not replaced with circular parts, but they remain unchanged. As a
result, they can support the operation of the business model and help the circulation
of circular elements. Since a real business model cannot be based solely on circular
blocks, the use of remaining non-circular elements is absolutely necessary for the
optimal functioning of business functions (Oghazi and Mostaghel, 2018).

Table 1. The ReSOLVE framework method adaptation to biological water treatment
technologies in focus of circular development blocks (Based on Ellen MacArthur
Foundation (MacArthur, 2014); with Authors’ own modifications)

.. Part of .
Segments of  Additional values to . . Abbreviations
Circular Business . .
ReSOLVE water treatment in Business
values* Model
framework methods . Model Canvas
Canvas

The adsorption medium
can be regenerated,
recycled into  the +1 X R1
system for multiple

Regenerate ~ US€s.

(R 1-4) It improves the general +1 X R2
state of the ecosystem.
Renewable and
alternative energy +1 X R3
options.
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Social judgment,
improving the quality +1 X R4
of human life.

Market sales of
Share (S1) developed technology. 0 X St

Reducing and
m|n|m|z.|ng waste 1 X o1
production from water
treatment technology.
Optimizing and
increasing resource 0 0 02
- ffici .
Optimize efficiency
(01-4) Optimizes the oper_at!on
of the existing
0 0 03
wastewater  treatment
line.
Increasing the useful
life of the feedstock +1 X 04

used as an adsorption
medium.

Reuse and recycle
Loop (L1) create an economic +1 X L1
loop in the system.

Possibility of using
digital control during

. 0 0 V1

. . operation of
Virtualize

technology.
V 1-2 A
( ) Application of

bioinformatics 0 0 V2

software, management.

w—— X s
Exchange i
(E1-2) Use of a new

adsorption medium as a +1 X E2
primary raw material.
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* +1: Increases the circular nature of the system, contributes to the implementation of the
technology circular; 0: neutral from a circular point of view, does not contribute, but does
not inhibit circularity; -1: inhibits the circular character, hinders its technological circular
transformation.

** X is placed in the given location if it has been +1 in the circular evaluation and will be
part of the circular development of the Business Model Canvas.

Results of mapping analyze of Renegerate part

The mapping method was applied to declare the connection of each section in
Regenerate part of ReSOLVE framework. Table 2 presents the new biological
treatment technological solutions which could provide environmental friendly
methods and drinking water with better chemical and biological quality. The
Regenerate part of the ReSOLVE framework could divide into four blocks. Three
parts belong to natural and environmental questions and one belongs to human life
and social improvement. We would like to present four analyzing blocks in Table
2: comparison with linear solutions, additional values to circular transformations
and the total effect on the environment. The mapping analyzes shows the cross-
analytical observe of new technical solutions with all of the related questions
(belongs to sustainability).

Table 2. Systematic mapping analyze of a regenerate segment of a new business model
(Based on Miiller et al. (Miiller et al., 2017 with Authors’ own research and edition)

The
Segments of Comparison On which Present a methodolog
Regenerate with linear field could more y of
part of conventional  be an added effective reducing
ReSOLVE methods value? technology resources
supply
The
adsgrptlon New first raw
medium can . The adsorbent
be materials and could be Reduce the
T = recyclin o total amount
regenerated 2 G o )tlionsg (Naturaland - tjlized more of natural
, recycled % % becaEse of the environment  times without resource
intothe @ ¢ . al value) new first raw
material . supply
system for . materials
. quality
multiple
uses
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= The former
2 linear .
. = Options of
Itimproves & structures useable Usage of
the general g could not (Ecosyst.em material environment
state of the é reduce the conservation recveling and ally friendly
ecosystem S number of ) yelng materials
S reusing
= natural
i, resources
Renewabl New ener
€ aen dab € % = resourcegy The system Reduce
alternative S S supply (e (New could solve its  conventional
S q%a a?gr)é)r Hg;t energy own energy energy
energy - g s W resources) supply consumption
options I energy)
ial The new . .
. Socia 1= More effective  Sustainable
judgment, o 2 system could treatment water
IMproving = - g _pr_owde (Human life  techniques  consumption
the quality g > drinking water quality) roduce and water
ofhuman = .c_g with better drir?kin water supol
life s quality g PPl

Conclusions and future research directions

The previous economic structures of wastewater treatment systems worked with
conventional linear methods. It produces more wastes and does not use recycling or
any other circular economic properties. This short communication study presents a
new method to get a more effective economic structure. The circular
transformation could solve the problem of linear treatment systems. The additional
scientific value of the research is the new economic method with circular economic
focus points. These seem to be the places where the wastewater system could
improve by biological regenerable materials (such as composts, biological
degradable sources, algae or any other biosorbents). The new structure follows the
standard new-wave economic models and gives a future applicable methodology to
get more effective urban (or industrial) treatment systems. In order to strive for the
environmental sustainability of urbanization processes, the use of closed-flow
technologies is important. The research have pointed out that wastewater treatment
technologies using closed material flows not only result in good cleaning efficiency
but also create favorable cycles from an economic and social perspective. Efforts
should be made to apply clean technologies with zero waste production and fully
enclosed material and energy flows, so we consider it important to pursue the
circular transformation of all available wastewater treatment methods (not only
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biological ones but conventional techniques). Conventional business models used
in wastewater treatment were evaluated for transformation possibilities. It is
important to emphasize that current methods of wastewater treatment do not fully
and reassuringly meet the sustainability criteria. It should be understood that
cleaning methods focus on efficiency, and closed flow systems are less important
in implementing research and development programs. The Business Model Canvas
was modified and developed using the ReSOLVE framework and Mapping
method. The circular blocks were determined, which could be useful for
developing the Business Model Canvas for circular economic transformations in
the design of wastewater management technology systems. With the new business
concept developed in this way, it is possible to reconsider and redesign the
technology already introduced and to introduce circular business models that are
highly effective in terms of sustainability. The circular novelty of technologies can
be defined or redefined by the Canvas model from a business point of view.
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CYKLICZNA TRANSFORMACJA AKTUALNYCH ROZWIAZAN
BIZNESOWYCH W ZARZADZANIU SCIEKAMI

Streszczenie: Technologie oczyszczania S$ciekow staja si¢ bardziej wydajne dzigki
rozwojowi struktury biznesowej metod oczyszczania biologicznego. W tym artykule
chcieliby$Smy przedstawi¢ ekonomiczng metod¢ cyklicznej transformacji gospodarczej w
rozwoju gospodarki $ciekowej. Najczesciej stosowane technologie oczyszczania $ciekow
dziataja w oparciu o konwencjonalne modele biznesowe (w sposob liniowy ekonomiczny).
ZdecydowaliSmy si¢ na rozwigzanie ekonomiczne o obiegu zamknigtym, aby uzyskac
bardziej wydajny i oplacalny system oczyszczania $ciekéw. Zastosowano szkielet
ReSOLVE i metode mapowania, ktore przedstawily gtowne okragle punkty (w czesci
Regenerate) kazdej technologii w celu skutecznego zastosowania rozwiazan naprawczych
Jesli chodzi o wyniki naszych metod badawczych, poprawiliSmy osnowe modelu
biznesowego, a gldwne punkty transformacji gospodarczej zostaly okreslone w ramach.
W tym krétkim artykule cheielibySmy odpowiedzie¢ na pytanie, w jaki sposob mozna
zminimalizowa¢ produkcje $ciekdw poprzez opracowanie modelu biznesowego z niskim
kosztem 1 efektywnym zapleczem ekonomicznym. Badanie wyraznie pokazuje, ze
podmioty gospodarcze i cztonkowie tancucha dostaw integruja swoje zasoby w systemy
0 obiegu zamknigtym, a nastepnie ekosystemy biznesowe mozna nieustannie
przeprojektowywaé, tworzac dynamicznie i skutecznie samoregulujace si¢ systemy.
Nowoczesna struktura metod oczyszczania $rodowiska nie oznacza wylacznie rozwoju
technologicznego, nowa struktura biznesowa i innowacyjny model kotowy moga by¢
bardziej przydatne do ponownego przemyslenia petli ekonomicznej i rozwigzan
kaskadowych. Na podstawie wynikow badan mozemy by¢é prawie pewni, ze badania
pokrewne bgdg w przysztosci koncentrowaé si¢ na udostepnianiu aplikacji ekonomicznych
i duzych zbioréw danych.

Stowa kluczowe: konwencjonalne liniowe modele biznesowe; Okragly poprawa; Ramy
ReSOLVE; Analiza mapowania; Osnowa modelu biznesowego

TRk & 2 o 2 i M1 35 R T SR JR 3 e

- G BT E W S B AR, RAKSABEHE R TAF SNm &L, EASCH, K
AR H — IR R 5T AL 71k, DLERR ) R R IR K AE B, i RO IR K S B
AR GBI LML 20) w55 AL SHIRL A, FAIE T — MR K5k 7
R, IBRGHEA BN BRI R KBBR8 T ReSOLVEREZA FIMapping
JiE, R T AR RA 2235 (DA Regeneratei /0 N HE A1) , LA 280N A SA PR
R 5, KT HATRIBFFE B R, Tl IS0H 1T WS AT, il & Ese 4
T EEREFTRA A, R EENE SR, ARG AR, Wi KA
AR SR WA O AOR B R H D [R K O A, P JEis e B, &2

208



POLISH JOURNAL OF MANAGEMENT STUDIES 2019
Marton Czikkely, Nguyen Huu Hoang, Csaba Fogarassy Vol.20 No.2

SR AHEN S PR R BRI A B IR G T, ARG T LR AR LSS
SN BU@EﬂxHﬁ)&Eﬁﬁﬁﬂ:ﬁ$ 41, MATRETRA L5 1A 51 I A
WA BN AR, SR MU 55 25 /) Fn Bl HOAE PR nr e A Bh T B8 B8 S 5T R
RERFRITT R, IRYEATIELE IR, BA LT v LATIE, AHOCHIFTERYSE RORFER h L 22

PR E SRR AR e L,

KRBT H LN SR JE A SOE ; ReSOLVERERL ; WS 43T ; o W AR =i A

o
N

&

209



