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Abstract: Excessive and often compulsive consumption has given the textile–fashion industry the
reputation of being one of the industries causing the most pollution in today’s world. For this reason,
there is a necessity for a transition from a linear to a circular approach in the textile–fashion industry.
However, this is not an easy task, especially when considering the investments that must be made to
put a circular economy structure into practice. In this sense, the transition to a circular economy in
the textile–fashion industry presents a unique opportunity for businesses to attract investments to
support this transition by leveraging creativity and innovation to reduce waste, minimize resource
consumption, and increase the longevity of products and materials. Therefore, this study sets out to
develop a multicriteria decision support model to measure the attractiveness of businesses to receive
investments that aim at aiding the transition to the circular economy. The model uses the “play card”
from Simos’ procedure and the Normalize software that provide a comprehensive, consistent, and
transparent approach to decision making, which can help investors to evaluate the attractiveness of
investment opportunities and identify businesses that have the potential for long-term success in
the circular economy. Hence, catalyzing and obstructing factors of the circular economy discussed
in the literature were selected to underpin the analysis model and to draw up robust investment
recommendations to the investors. In addition to the scientific contributions of the model, indications
are also provided to the private sector, public policy makers, and society on how sustainability can be
driven by the circular economy.

Keywords: circular economy; creative ecosystem; business investments; business attractiveness

1. Introduction

Parallel to the growth and economic contribution of the textile and fashion industry,
the intensive use of natural resources (such as water and energy) and toxic inputs (chemical
components) has transformed this industry into one of the most polluting industries in
the world [1]. The textile and fashion industry is responsible for around 10% of global
greenhouse gas emissions and consumes more energy than the aviation and shipping
industries combined [2]. Moreover, the equivalent of one garbage truck full of textiles is
landfilled or burned every second [3]. Corroborating with this scenario, the number of
garments produced annually has doubled since 2000 and is expected to reach 102 million
tons by 2030 [4].

Furthermore, the fast-fashion phenomenon, which works with many brands pro-
ducing multiple collections per year and encouraging customers to buy and dispose of
clothing quickly, is driving the growth of the textile and fashion industry’s environmental
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negative impacts, as reported by [5]. Data about the fast-fashion phenomenon show that
the average number of times a garment is worn before it is discarded has decreased by
36% in the past 15 years [6]. Moreover, only 1% of textiles are currently recycled into new
clothing, with most clothing either landfilled, incinerated, or downcycled into lower-value
products [7]. If current trends continue, the fashion industry’s carbon footprint will increase
by 50% by 2030 [3].

These findings highlight the urgent need for a more sustainable and circular approach
to fashion, with a focus on reducing waste, improving recycling and reuse, and shifting
towards more sustainable materials and production methods [8].

Furthermore, the processes of a considerable part of the textile and fashion industry
are characterized by mass and low-cost manufacturing, with increasingly shorter product
life cycles, which respond to the traditional model of a linear economy [1]. Linked to these
issues, there is also this industry’s inadequate disposal of waste and rejects into the envi-
ronment, which results in a substantial increase in the negative impacts in environmental,
social, and economic terms [9].

On the other hand, the number of consumers, researchers, practitioners, and gov-
ernments, hereinafter called stakeholders, who are environmentally aware and who are
interested in and encourage the acquisition of products from companies that adopt sus-
tainable practices is also growing in the world, contributing to social and economic
development [10–12]. Hence, there is pressure from these stakeholders to value eco-
efficiency and gains related to sustainability that prompt companies to acquire sustain-
able habits, and hence to move away from the traditional linear business model to the
circular one [13–15].

The circular economy (CE), based on principles of closed loops, considers business
organizations as part of a system, the actions and decisions of which must balance economic
prosperity with the protection of the environment and social interests [16–18]. This eco-
efficient production and consumption system mainly involves the transformation of used
goods into raw materials for another production cycle and its ideal objective is “zero waste”
by means of the “Rs”: repair, reuse, reform, remanufacture, reduce, and recycle [4,6,10].
Thus, the circular economy is an alternative that can reduce the impact of the textile–
fashion industry, but this requires a systemic change in product design, business models,
and supply chains.

This systemic change involves (a) reducing waste and pollution (i.e., this involves
reducing the amount of waste and pollution generated during the production and con-
sumption process), (b) designing for circularity (i.e., this involves designing products and
processes that can be reused, repaired, or recycled), (c) implementing new business mod-
els (i.e., the circular economy requires new business models that prioritize the reuse and
recycling of resources), (d) collaboration across the value chain (i.e., achieving a circular
economy requires collaboration across the entire value chain, from raw material suppliers
to end-of-life disposal), and (e) encouraging consumer behavior change (i.e., consumers
play a critical role in the transition to a circular economy; encouraging behavior change can
be achieved through education and awareness campaigns, as well as providing incentives
for more sustainable consumption patterns) [6,19].

Although there are already companies that were founded on and guided by sustain-
ability principles from their inception, called born-sustainable business models, most of
the companies in operation still need to make a transition from the linear to the circular
model [16]. A business model describes how the organization creates and delivers value.
Hence, the transformation of business models towards the CE requires systemic and multi-
level thinking, in addition to innovations, whether incremental and/or radical, so that these
models become a source of competitive advantage, and thus can take on and overcome
competitors that do not opt for this change [7–20].

The development of sustainable and creative business models is essential to fulfil
the principles of the CE in fast-growing sectors such as the textile–fashion industry [21].
Exploring the existing literature on the CE in the textile–fashion industry, studies on the
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most varied topics were identified, such as the circular behavior of consumers [8], circular
business models [22], key performance indicators for CE [23], circular technologies [24],
and collaborative and decision-making support approaches [3,25]. Although [3,25] argued
for decision support approaches that direct efforts to transition businesses to the CE in
the textile–fashion industry, they do not contemplate assessing the attractiveness of a
business as to its receiving investments that support its transition process. This reaffirms
the innovative nature and necessity of this study.

In addition to these studies, there are others that have analyzed how business models
in the textile industry transition to sustainable and creative business models in the CE.
The approach proposed by [26], for example, identified options for circular strategies to
be introduced in traditional business models in the textile–fashion industry and used the
multicriteria analytic hierarchy process (AHP) method to select one of the alternatives.
Moreover, [2] proposed a machine learning model to assist business managers in the sector
in classifying post-consumer textile wastes so that they can be directed to the recovery cycle
of the correct value. However, these authors run into issues of scalability, incompatibility
with value propositions for customers, and obstacles in the supply chain itself [27].

From these studies, it is clear that not all business models are prepared to take advan-
tage of the opportunities and advantages that the CE can bring, since they do not have the
necessary investments to carry out the transition towards the CE [28]. With an insufficient
level of their own resources, companies need to resort to external sources to finance these
processes, for which they must have a sufficient level of attractiveness for investors [29]. For
their part, investors are willing to invest their financial resources temporarily, but available
only to potentially profitable projects or assets [30]. Thus, the decision on whether to apply
resources by an investor is directly affected by the attractiveness of the investment [29,30].
However, methodologies that help government agencies and/or potential investors to as-
sess the attractiveness of investments in the CE in business, especially in the textile–fashion
industry, have not yet been sufficiently developed, and thus they require being improved
and updated [3,31]. Therefore, this is a gap in the literature.

Therefore, the objective of this study was to propose a model to analyze the attractive-
ness of businesses with regard to their receiving investments in order to carry out a creative
and sustainable transition to the CE. It is known that the adoption of this new model by
government bodies and/or potential investors is an important and necessary differential
in order to direct the efforts of companies to preserve the environment and human life.
Furthermore, as stated by [32], more empirical research is needed to address the issue of
how the CE is adopted in practice by companies according to the investments made. This
article contributes to this end.

2. Materials and Methods

The model developed to assess the attractiveness of businesses with regard to their
receiving investments and making a creative and sustainable transition to the CE is divided
into four stages, as can be seen in Figure 1.

2.1. Planning

In this step, the problem situation is structured. First, note that there is an ana-
lyst/specialist to conduct the procedure. He/she should hold planning meetings to explain
to the decision maker (DM) how the entire methodological procedure will be conducted.
Here, the DM will be the investor (SI).

Then, the alternatives to the problem must be identified. In this case, they represent
companies (xi), where i = {1, 2, 3, 4, ..., b}, which need investment to undertake a creative
and sustainable transition to the CE.

As evaluation criteria, the factors that influence the transition of the organizational
level to the CE will be used. To identify the criteria, we have conducted a systematic
literature review and adopted the search protocol proposed by [18]. By reviewing the
literature, it was observed that there are two main categories: (FC) catalysts and (FO )
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obstacles. The catalysts factors, or drivers, are those that make the transition to the CE viable,
i.e., those that motivate companies to implement the new business model and/or facilitate
the transition process. On the other hand, obstacles factors, or barriers, consist of those
that may discourage or obstruct the transition to circular business operations [18]. Figure 2
summarizes the search protocol and filtering process of the articles that were analyzed.Sustainability 2023, 15, x FOR PEER REVIEW 4 of 20 
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As a result of this step, the catalysts and obstacles factors were surveyed and presented
in Section 4 and Tables 4 and 5. After that, we can go to the design step.

2.2. Design

With the help of the analyst, the DM (SI) must define which of the catalysts and
obstacles factors must be considered in the decision-making process. The DM can suggest
changes to or elimination of factors. Therefore, as a result, two lists of criteria will be
formed: one list with the catalysts factors (FCk), where k = {1, 2, 3, . . . , n}, and the other
with the obstacles (FOk), where k = {1, 2, 3, . . . , m}. The catalysts factors are seen here
as desired strengths in a company (alternative) for it to be chosen to receive investments,
i.e., it is desired to maximize the performance of the alternative in these factors (criteria).
Meanwhile, the obstacles factors are seen as weaknesses where minimization is desired.

Furthermore, the DM (SI) should evaluate the factors that influence the transition from
the organizational level to the CE according to their importance for decision making. To do
so, he will need to determine the weights of each factor in the two groups (catalysts and
obstacles). Weight assessment is commonly understood as a complex activity.

Hence, [33] proposed a dynamic of the ‘play cards’, called Simos’ procedure. We have
selected this procedure to be used in our model for the following reasons [34]:

• Comprehensive assessment, as the Simos’ procedure provides comprehensive assess-
ment of alternatives based on multiple criteria, which can help to identify the best
alternative or rank them in order of preference.
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• Consistency, as the Simos’ procedure provides a consistent and standardized approach
to decision making, which helps to ensure that the criteria are applied consistently
across different alternatives and contexts.

• Transparency, as the use of a decision-making methodology based on the Simos’
procedure provides a transparent and systematic approach to decision making, which
can increase confidence in the decision-making process.

• Flexibility, as the Simos’ procedure can be adapted to different decision-making con-
texts and can incorporate different criteria depending on the specific needs of the
decision maker.

• Validity and reliability, as the Simos’ procedure has been validated and shown to be
reliable in decision making, which increases confidence in the accuracy and consistency
of the decision-making process.Sustainability 2023, 15, x FOR PEER REVIEW 5 of 20 
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Overall, the use of the Simos’ procedure provides a comprehensive, consistent, and
transparent approach to decision making, which can help decision makers identify the best
alternative or rank them in order of preference based on multiple criteria [33,34].

Basically, this procedure consists of giving the DM some ‘white’ cards and other cards
containing the names of the factors. Then, the DM must evaluate the factors from the least
to the most important, thus ranking them. Each card represents a unit (u). Therefore, the
white cards must be inserted between the cards containing the names of the factors when
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the difference in importance between subsequent factors is considered to be greater than
one unit u [33,34].

Having defined the rankings, it is then possible to determine the weights for each
factor according to its position in the ranking. A widely used procedure is expressed
by Equation (1), where the value of the normalized weight of the criterion v′(Ck) is the
proportion (ratio scale) between its position in the ranking v′(Ck) and the sum of the
position of all criteria evaluated in the ranking v′(Ck):

v′(Ck) =
v(Ck)

∑ v(Ck)
(1)

However, Equation (1) fails to properly define criteria weights when the difference
in preference between criteria is greater than one position. Thus, Simos’ procedure is an
adaptation to the normalization of Equation (1), illustrated in Table 1, solving this problem,
respecting the sum of weights equal to 1.

Table 1. Simos’ procedure for criteria.

Play Cards Subset of
Criteria

Number of
Cards Position Non-Normalized

Weight
Normalized

Weight

Least
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C3 1 1 1 1
13 = 0.08

white card 1 (2) - - - - - - - - -

C1 and C4 2 3 and 4 3+4
2 = 3.5 3.5

13 = 0.27

Most C2 1 5 5 5
13 = 0.38

Sum 13 *

* The sum does not include the position of the white cards. Source: Adapted from [33].

As a result of the example in Table 1, the weights of criteria C1, C2, C3, and C4 are,
respectively, wC1 = 0.27, wC2 = 0.38, wC3 = 0.08, and wC4 = 0.27.

2.3. Evaluation

The evaluation of the alternatives (companies) must be conducted by specialists. In
these cases, it is normal to hire outsourced companies that carry out the assessment in
loco in an impartial manner. The catalysts and obstacles factors are of a qualitative nature,
and therefore, the evaluation of the companies will follow a qualitative evaluation. In
this type of decision, normally, the intra-criteria evaluation of the alternatives is made
using pre-defined scales, e.g., a 5- or 9-point Likert scale. However, many DMs may feel
uncomfortable dealing with pre-fixed scales, because the ideal values range changes from
DM to DM [35].

Here, to establish a level of attractiveness formed by aggregating the evaluations,
i.e., an evaluation of the inter-criteria alternatives, the qualitative scales must be trans-
formed into a numerical scale [3]. The transformation of the Likert scale is often questioned
and difficult to understand, since something considered “very good” in different criteria
can also mean different values [33]. If there is compensation between assessments, this
intensity of the difference between the scales will directly impact the final result [5].

Thus, here, we also proposed the dynamic of the ‘play cards’ procedure. This pro-
cedure allows a global visualization of both the order of preference for the alternatives
and the intensity of preference between them. Here, the procedure must be used for each
criterion k individually. After the ‘play cards’ procedure, each alternative (company) xi,
where i = {1, 2, . . . , b}, will have a final position in the ranking of criterion k represented
by the value vk(xi). Therefore, the normalized value v′k(xi) will be given by Equation (2).

v′k(xi) = 100× [vk(xi)−Min vk(xi)]/[Max vk(xi)−Min vk(xi)] (2)



Sustainability 2023, 15, 6593 7 of 18

This procedure allows the final scale to contain values between 0 (worst) and 100 (best).
Here, Simos’ procedure is not used because we understand that proportionality is not
desired when aggregating the different rankings in the next stage of the model. An interval
scale is recommended as given by Equation (2) [35]. To facilitate this step, the Normalize
software, developed by [35], illustrated in Table 2, can be used. As in the Simos’ procedure,
white cards influence the value vk(xi), but are not considered in the decision process.

Table 2. Normalized values for alternatives.

Alternatives Number of Cards Position Normalized

x1 1 1 v′k(x1) = 100 × ([4 − 1]/[4 − 1]) = 100
x3, x4 2 2 v′k(x3) = v′k(x4) = 100 × ([4 − 2]/[4 − 1]) ≈ 66.67

White card (1) * 3 - - - - - - - -
x2, x5 2 4 v′k(x2) = v′k(x5) = 100 × ([4 − 4]/[4 − 1]) = 0

Source: Adapted from [35]. * The sum does not include the position of the white cards.

2.4. Decision Making

After the criteria and alternatives evaluation steps, a criteria versus alternatives evalu-
ation matrix can be drawn up, as shown in Table 3.

Table 3. Evaluation matrix model.

Catalysts (FCk), k={1, 2,..,n} Obstacles (FOk), k={1,2,..,m}

Alternatives
(xi), i = {1, 2, ..b}

FC1 FC2 . . . FCn FO1 FO2 . . . FOm

wFC1 wFC2 . . . wFCn wFO1 wFO2 . . . wFOm

x1 v′FC1 (x1) v′FC2 (x1) . . . v′FCCn (x1) v′FO1 (x1) v′FO2 (x1) . . . v′FCOm (x1)
x2 v′FC1 (x2) . . . . . . . . . v′FO1 (x2) . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . .
xb v′FC1 (xb) . . . . . . v′FCn (xb) v′FO1 (xb) . . . . . . v′FOm (xb)

If it is understood that the catalysts are positive factors and the obstacles are negative
factors, the investment attractiveness of alternative xi, (Atxi ) will be given by Equation (3).

Atxi = ∑n
k=1

(
FCk

(
xi)× wFCk )−∑m

k=1
(

FOk
(
xi)× wFOk ) (3)

The one with the highest attractiveness value should be recommended.

3. Results

For the numerical application of the model, suppose a situation in which a foundation
that supports technological development issues a public notice regarding the selection of
companies in the textile and fashion industry which will undertake the transition from the
traditional model to the circular business model. These notices are becoming common in
countries such as Brazil. This occurs as a way to encourage local companies, especially
small and medium-sized ones, to modernize by using innovative processes such as those
proposed by the CE. However, there are limited resources for investment, which leads to
the need for a selection of these companies.

In this case, the investor is represented by a manager or group of managers of the
investing institution. Subsequently, the evaluation criteria must be defined. The alternatives
will be all the companies that apply to be included as set out in the notice. Following the
steps of the proposed model, resulting from the literature review carried out (Figure 2),
the main subcategories of company internal and external catalysts and obstacles were
identified and summarized, as shown in Tables 4 and 5, respectively. These two lists should
be presented to the DM (or group of DMs) for analysis.
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Table 4. Subcategories of the catalyzing factors.

Code Subcategories Number
of Articles Authors

C1
Organizational and business model
(innovative/flexible organizational culture,
leadership strategy, manager awareness, etc.)

37 [16,17,28,36–70]

C2 Company reputation (brand) and market share 09 [14,38,40,43,45,55,59,71,72]
C3 Regulatory aspects (laws, certifications, etc.) 14 [16,28,32,37,39,40,42,46,50,58,62,71,73,74]

C4 Customer awareness and engagement trend,
and social concern 19 [37,39,40,42,43,45,46,48,50,51,54,55,57,58,65,66,70,75,76]

C5 Available technology and innovation in
production process (resource efficiency) 29 [16,17,21,32,37,39,40,43,46,49–52,54,58,59,61,69–71,73,74,76–80]

C6 Environmental, economic, and social benefits
(triple bottom line) 26 [14,32,54,56,57,59,60,62,63,68–70,72,75,79–87]

C7

Supply chain management
(collaboration, integration, modernization,
partnerships, outsourcing, “green suppliers”,
globalization, geographical proximity,
and networking)

29 [14,17,28,32,37,40,50–54,57,61,63–65,68,69,71,73,74,76,80,81,83,84,88–90]

C8 Economic aspects: financial resource available
or cost reduction 10 [21,40,41,43,45,46,50–52,91]

C9 New product, eco-design, and/or circular
design (product/materials) 10 [17,38–40,43,45,47,67,72,79]

C10 Knowledge/skills and
information management 15 [8,21,47,58,65,66,69–71,73,74,81,91–93]

C11 Public policies, governance,
and local initiatives 9 [8,28,39,42,58,68,70,71,91]

Table 5. Subcategories of the obstacles factors.

Code Subcategories Number
of Articles Authors

O1 Legal and/or regulatory aspects that make it
difficult to reuse by-products 22 [8,14,28,44,45,50,51,58,60,62,65,68,74,79,87,91,94–98]

O2 Cultural barriers
(absence of innovative organizational culture) 29 [21,28,39–41,46,50,51,56–58,60,61,65,66,69,81,82,87,89,91,93,94,96,98–101]

O3 Economic and/or financial barriers
(more expensive materials and technologies) 31 [14,17,21,37,39–41,45,46,50,52,56,57,62,63,69–71,79,82,85,87,95–101]

O4
Barriers in the supply chain
(lack of integration and alignment
between links)

17 [16,42,45,46,50,57,58,63,69,70,81,87,95,97–99,101]

O5

Technical and/or operational barriers
(difficulties in disassembling, inspecting, and
reusing products/immaturity of
technological solutions)

20 [16,37,38,40,46,50,52,57,62,63,66,79,81,87,94,96–99,101,102]

O6 Technological barriers (lack/cost) 17 [14,38–40,46,50,51,58,66,81,87,93,95,97–99,101]

O7 Lack of government support (external
support) and/or public policies 18 [14,21,37,40,44–46,52,58,62,65,66,69,73,87,91,97,100]

O8 Lack of performance indicators 6 [57,70,81,85,86,98]
O9 Lack of infrastructure 10 [37,56–58,66,69,93,95,98,99]

O10 Lack of strategic vision
(company’s current business model) 11 [28,40,58,62,69,75,88,93,95,97–99]

O11 Lack of commitment and/or leadership from
organizational management 13 [40,44,46,50,52,57,62,65,81,90,97–99]

O12 Market barriers: immaturity of the market,
lack of consumer awareness 13 [45,52,53,67,72,76,77,80,83–85,103,104]

O13 Uncertainties about the associated risks or
risk aversion 16 [14,40,41,46,47,60,61,63,65,71,80,87,97–99,103]

O14
quality and quantity (availability) of inputs
that affect production and consequent quality
of the final product

11 [14,40,47,52,65,70,79,97–99,101]

Observing the literature, specifically focused on the transition to CE in the textile
and fashion industry, it is clear that all the catalysts are cited, even though, properly
speaking, they are not described in this way. Among the studies, we draw attention
to [2,4,7,10,13,16,19,21,25,102,104–108]. In relation to the environmental, economic, and
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social benefits (triple bottom line), catalyst C6, all authors mention its importance. However,
a strong orientation towards the environmental aspect was identified, especially with the
study of processes and eco-efficient materials.

Nevertheless, for the case described here, catalysts C6 and C11 can be disregarded,
since they are already being represented by the public notice initiative itself, which is the
same for all alternatives (companies). If the announcement is specific to a single sector, such
as textiles and fashion, factors C3 and C4 can also be disregarded in the analysis, based on
the assumption that all companies will be involved in the same environment.

The main barriers reported in the literature, specifically related to the textile and fashion
industry, that stand out are O4, O5, and O10 [16]; O6 [106]; and O8 [98,109]. Barriers O1, O2,
O3, O7, O9, O11, O12, O13, and O14 were not clearly identified in this study for the sector of
interest. This may occur due to the tendency of studies to highlight the benefits of the CE to
justify their work. In addition, the obstacles factors O1, O7, and O12 can also be disregarded for
the case because they are companies in the same sector governed by the same public notice.

Having delimited the factors, now the DM needs to determine the importance of each
one (weights), according to step 2 of the proposed model. Illustratively, suppose as a result
the rankings presented in Table 6, in which the play cards were randomly generated.

Table 6. Simos’ procedure for determining the criteria weights.

Catalysts

Play Cards Code Position Weight

Least important
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Suppose that five companies applied in response to the public notice. Following the
proposed model, the evaluation of these companies in each criterion follows by play cards
procedure in which they are compared to each other. Here, the position in the play cards
was generated by a random variable. The values in Table 7 were obtained.

Table 7. Evaluation matrix for the numerical application.

Catalysts Obstacles

FC1 FC2 FC5 FC7 FC8 FC9 FC10 FO4 FO5 FO6 FO8 FO10

Weight 0.18 0.21 0.1 0.32 0.03 0.1 0.06 0.40 0.05 0.225 0.10 0.225

x1 5 1 3 8 1 8 5 4 5 1 7 4
x2 1 2 5 2 3 4 3 1 6 3 10 1
x3 7 3 6 6 7 1 1 2 1 4 1 4
x4 6 1 1 9 2 8 1 8 1 5 5 4
x5 8 5 7 1 4 6 2 3 6 2 5 5

After normalizing the positions in the rankings of the evaluation of the alternatives
(Table 7), Equations (2) and (3) are applied. The result is summarized in Table 8.

Table 8. Final result.

Alternatives

Catalysts Obstacles

Atxi

n

∑
k=1

(FCk(xi)×wFCk )

m

∑
k=1

(FOk(xi)×wFOk ) Ranking

x1 42.38 55.30 −12.90 4th
x2 75.80 73.80 2.00 2nd
x3 42.74 60.50 −17.80 5th
x4 44.64 16.20 28.50 1st
x5 40.86 51.00 −10.10 3rd

Based on the result of Table 8, the alternative recommended to receive the investment
and carry out a transition process to a circular, creative, innovative, and sustainable business
model is x4.

4. Discussion

The CE is a key part of global efforts towards a paradigm shift that considers the
social, environmental, and economic challenges of predatory stances with respect to sus-
tainability [49]. The activities linked and developed by the CE aim to rethink excessive
consumption, minimize waste, and, whenever possible, to replenish natural resources
with a view to their maximum regeneration [83]. In this sense, circular business models
are considered as drivers for this paradigm shift to happen [12]. However, the transition
from a linear to a circular economy requires innovative business models [39]. To make this
transition possible, new financial instruments and investments are imperative to support
the growth and development of businesses that are not yet circular but intend to make
the transition [62].

In the wake of public and private initiative, there is growth in the number of investors
and financial institutions at the national and/or international level that identify in the CE a
positive structure to deal with the transition issues [64]. Hence, decision instruments are
needed to facilitate the process of analysis and to choose those businesses that have the
potential to receive investments and achieve the objectives of the CE.

From this perspective, in the model developed in the present study, it can be seen from
Tables 4 and 5 which are the factors considered in the analysis and surveyed in the literature
with ambivalent behavior, i.e., those that can act as catalysts or obstacles depending on the
situation, circumstances, and other contextual factors [18]. Among these, we can highlight
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the organizational aspects (C1, O2, O10, and O11). While the innovative culture and the
interest of top management positively influence the adoption of the CE, companies that
have a traditional, inflexible organizational culture and low interest from top management
have difficulty in doing so in the CE [56,60,62,65].

Strict regulations regarding the reclassification of wastes, and its legal approval as a
by-product, significantly delay the commercialization of the circular product. On the other
hand, regulatory aspects encourage the reduction of waste and promote the development
of new circular products [28,74].

By the same dynamics, since companies need to invest in the transition process, the
economic aspects appear as obstacles (O3), but they can be understood as catalysts when
there are financial resources available or cost reductions (C8) [21,40,41,45,46,50,52]. This
point further justifies studies on the attractiveness of businesses to receive investments. We
need to highlight that most of the studies emphasized sustainability aspects, in which the
economic aspect comes in as one of the tripods. However, other studies have chosen to
emphasize economic factors.

Furthermore, customer awareness (C4 and O12) is also considered as an ambivalent
factor. While consumer demand for environmentally sustainable products is a catalyst,
society’s lack of knowledge in the environmental domain affects the activities of the process
and the development of new products in the CE [56,65]. Supply chain management (SC)
itself, when considering the relationships between internal and external links, can quickly
promote the CE. However, the close partnership between companies requires a wide
exchange of information and the availability of information on how to manage conflicts
within the circular SCs is still limited [54,60,76].

Regarding the use of the “play card” from Simos’ procedure, it is important to note
that it brought benefits to the proposed model, as it requires less cognitive effort from the
DM to assign weights to the criteria, a characteristic that can reduce the elicitation time,
which is a limiting factor for investment decisions [33]. As a consequence of this, using the
procedure could minimize the inconsistencies of the decision-making process, since the
DM could evaluate and define in a simplified way the weights that he/she would consider
in the decision-making process [33–35].

In addition, the procedure was incorporated into the Normalize software, which is
a computational system based on the procedure to assist DMs in the evaluation process
based on subjective criteria. This allows the alternatives to be quantified based on their
position in the ranking, without establishing a standardized size for the scale. The software
also provided the decision-making process with visual tools in order to show how its
evaluation is performed, which further facilitates the DM to verify if his/her preferences
are being respected [35].

Regarding the recommendation of the alternatives to the investor, it can be seen that
some alternatives have a negative Atxi index due to the global evaluation performed. This
poses two important issues for the DM. The first is that when the Atxi index is negative, it is
understood that investing in that business at that moment is not attractive for the investor
based on the factors that he/she has considered in the analysis [3].

The second issue is that the investor needs to understand that the negative Atxi index
also means that that business, when placed together with the other investments in its
portfolio, has a negative synergy. That is, it may not generate scalable gains in economic,
environmental, and social terms, which are both good for its business portfolio and for the
development of the CE [5].

It is also important to point out that although the alternative presents a negative
Atxi index for a specific investment, this does not mean that that business is unable to
receive investments from any other financial institution or investor. On the contrary, this
business may be able to receive investments from financial institutions or investors who
have different investment profiles from the one initially attempted [26].

Moreover, this business can use the factors in which its performance caused its Atxi

index to be negative as a benchmark for readjustments and adjustments that are necessary
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for a future analysis, since there are levels of operational maturity, and progress towards
continuous and systemic improvement can be important for the long-term sustainability of
the business [56].

Sensitivity Analysis

To assess the reliability of the model in relation to the recommendations on the in-
vestment that should be made in the business for the transition process towards the CE, a
sensitivity analysis was carried out in which the weights of the factors considered were
varied and, consequently, so too was their impact on the recommendation given.

Hence, scenarios were prepared to guide the sensitivity analysis. In scenario 1, equal
weights were considered for all factors. Therefore, in scenario 2, variations in weights
in the dimensions of −5%, −15%, and −25% were considered. Finally, for scenario 3,
variations in weights in the dimensions of +5%, +15%, and +25% were considered. The
literature points out that for the model to be considered robust, substantial changes in the
recommendations cannot occur when the model is evaluated comparatively to the scenario
initially proposed [110]. Table 9 summarizes the results.

Table 9. Sensitivity analysis.

Alternative
Scenario 0 Scenario 1

Original Weights Ranking Equal Weights (1/n) Ranking

x1 −12.9 4th −1.1 3rd
x2 2.0 2nd 17.1 2nd
x3 −17.8 5th −21.6 5th
x4 28.5 1st 22.7 1st
x5 −10.1 3rd −4.2 4th

Scenario 2

Alternative −5% Ranking −15% Ranking −25% Ranking

x1 −12.3 4th −11.0 4th −9.7 4th
x2 1.9 2nd 1.7 2nd 1.5 2nd
x3 −16.9 5th −15.1 5th −13.3 5th
x4 27.0 1st 24.2 1st 21.3 1st
x5 −9,6 3rd −8.6 3rd −7.6 3rd

Scenario 3

Alternative +5% Ranking +15% Ranking +25% Ranking

x1 −13.6 4th −14.9 4th −16.2 4th
x2 2.2 2nd 2.4 2nd 2.6 2nd
x3 −18.7 5th −20.5 5th −22.2 5th
x4 29.9 1st 32.7 1st 35.6 1st
x5 −10.7 3rd −11.7 3rd −12.7 3rd

Observing Table 9, based on the sensitivity analysis carried out, we concluded that the
model is robust enough for investment recommendations in businesses to transition to the CE,
since there were no substantial changes in the potential of companies on the factors used in
the decision process. Company x4 stayed in first place in all scenarios. Reversal of the ranking
order was observed only in scenario 1, but between the 3rd and 4th positions. However, it
is important to point out that this type of scenario (equal weights) only happens when the
investor wants to refrain from generating this information for the analytical process, which is
an atypical situation, especially when it comes to capital to be invested.

In summary, the result of the developed model can help investors in (a) adopting a
robust and quantitative methodology, mitigating the problems that involve subjectivity
in complex problems; (b) defining an investment prioritization rank, which is very useful
when there is no interest and/or not enough financial resources to invest in all compa-
nies; and (c) establishing a minimum performance for companies to receive investment,
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so companies will only be financed if they fulfill a specific (quantitative) performance,
i.e., the model allows companies to better understand quantitatively their strengths and
weaknesses, once again mitigating subjectivity. Thus, the model serves as a mechanism for
developing these companies and improving the decision-making process, helping investors
to evaluate the attractiveness of investment opportunities and identify businesses that have
the potential for long-term success in the circular economy.

5. Conclusions

The objective of the present study was to propose a multicriteria decision support
model to assess the attractiveness of businesses with regard to their receiving invest-
ments that help them to carry out a creative, innovative, and sustainable paradigm shift
towards the CE.

The model was proposed considering catalytic and obstacles factors of the CE surveyed
from the literature review in combination with the “play card” from Simos’ procedure and
implemented by the Normalize software, which allows a structured, intuitive, and innova-
tive approach in the analysis of business attractiveness so that the possible alternatives of
investment may be evaluated by the private sector or by the public sector.

A numerical application of the model was conducted in a realistic case in the textile
and fashion industry to validate the model and verify its replicability. Despite having been
applied in the context of this industry, the model proves to be suitable for any sector of the
economy and/or industry that needs grounded support and for analyzing the attractiveness
of investment in businesses that wish to make the change to the CE. In addition, a sensitivity
analysis was conducted to verify the robustness of the model and it proved to be reliable
regarding the recommendations made to investors based on the scenarios used.

This study brings concrete contributions to theory, practice, and society.

Theoretical, Practical and Social Implications

For researchers and the scientific community, the study draws attention to the develop-
ment of strategies that minimize barriers to investments in the CE with well-defined
roadmaps and strategies that can have capillarity, i.e., they are known by all at the
national and international level, and internalization, i.e., they can be put into practice
without major difficulties.

With regard to the private sector, especially financial institutions and investors, it can
be seen that they are under increasing demands for their projects to include issues related to
socio-environmental responsibility, in addition to the economic issues that they are already
familiar with. Thus, investing in business projects that catalyze and develop the CE is a
way to adapt to these demands. However, these financial institutions and investors must
promote evaluation processes based on ethics and equity, so that, in particular, small and
medium-sized companies that find it most difficult to obtain an investment have a real
chance of obtaining it.

For the public initiative, the study points out that it is urgent to raise investments from
private financial institutions and investors, since only the capital made available by the
federal government is not enough to finance all the necessary infrastructure for the change
to a CE to occur. It is also observed that for the volume of capital that is directed to the
circular model to exceed the volume of capital directed to the linear one, policy makers
need to work to develop measures that reduce the underlying risks of financial investors
in the CE, making the CE an opt-in rather than an opt-out decision when considering
investment options.

Last but not least, for society, the study considers the individual as an important player
in the transition process. Thus, it is required that, socially, there is a fundamental rethinking
about consumption practices and about how the individual can be an important link in
his/her community with respect to disseminating CE strategies and practices that have
been taking shape, thus taking a step forward towards a future that can meet everyone’s
needs without causing major discomfort.
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