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Abstract: The production and consumption of plastics, which is indispensable in our modern life, has
caused severe environmental impacts. Hence, academics and policymakers have been advocating
the circularity of plastics. The role of businesses—particularly manufacturing companies—is pivotal
to ensuring the circularity of plastics. This study, therefore, attempted to investigate whether chief
executives of manufacturing companies based in the EU are keen on the uptake of recycled plastic
and, furthermore, whether the uptake of recycled plastic is a worthwhile business strategy. This study
found that the attitude, subjective norms and perceived behavioral control of chief executives posi-
tively shape their behavioral intention toward the circularity of plastics. Furthermore, the behavioral
intentions of chief executives positively influence the uptake of recycled plastic in manufacturing
companies, which could consequently improve business performance. This study suggests measures
to increase the uptake of recycled plastic among businesses.

Keywords: business performance; circular economy; manufacturing companies; plastic waste;
PLS-SEM; theory of planned behavior

1. Introduction

The invention of plastics is undoubtedly one of the key advances that has signifi-
cantly improved our modern life. Plastic, due to its inherent properties, is considered the
most suitable material for various goods and is, thus, indispensable in our modern life.
However, the production and consumption of plastics, which have been ever-increasing
since the invention of the first synthetic plastic, have been causing severe environmental
impacts [1]. Notwithstanding the debate on these environmental impacts, the production
and consumption of plastics are expected to increase further in the upcoming decades [2,3].

An underlying issue worthy of attention is that the total plastics produced each year,
which typically consume around 8% of the global crude oil extracted [4], turn into a huge
quantity of plastic waste and, thereby, entail a huge loss of resources. To avoid this loss of
resources and mitigate the environmental impacts of plastics, academics and policymakers
have been urging for recycling plastic waste and, more preferably, improving the circularity
of plastics [5,6].

The circularity of plastics implies sustaining the economy by utilizing the maximum
value of plastics without cascading negative burdens on the environment [7]. Although a
majority of plastics may be reutilized or upcycled [8], more than 90% of the total plastic
waste produced globally is not yet recycled [2]. The EU is currently losing around 95% of
the value of materials in the case of single-use plastics [9]. There is no other way to meet
the future demand for plastics except by utilizing plastics in a resourceful manner [10].
Policymakers and businesses have started to realize that waste materials can be reutilized
or upcycled, indicating a shift in mindset towards a circular economy [11].

The role of businesses, particularly manufacturing companies, is crucial in this regard,
and therefore governments of several countries in the world, including the EU, have
been introducing various initiatives to support them in the transition towards a circular
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economy [12]. The European Commission, knowing the potential to reutilize plastic waste,
announced a specific strategy for the circularity of plastics and set ambitious targets for
recycling plastic waste [9].

The European Commission aims to increase recycling rates. For that, the European
Commission is not only improving the separate collection of plastic waste but also sup-
porting innovations to make plastic products more easily recyclable [9]. The European
Commission also aims to increase the uptake of recycled plastic. For that, the European
Commission is creating viable markets for trading recycled and renewable plastics [9].

The uptake of recycled plastic would lead to a reduction in global crude oil extraction
and consequently curb carbon emissions. While many chief executives or entrepreneurs
perceive the prevention of plastic waste as a business opportunity, the current statistics
suggest that there is only a 6% demand for recycled plastic in the EU [9]. It is, therefore,
imperative to understand what factors hinder the uptake of recycled plastic and how the
uptake of recycled plastic could be increased [11].

Several academics have been proposing technical solutions to tackle plastic waste [8,13].
However, tackling the huge amount of plastic waste being generated each year is not a
simple problem, nor could technical solutions alone resolve this problem since the viability
of such solutions is often undermined by human behavioral traits [14]. The circularity of
plastics can only be achieved by conflating both technical solutions and behavioral inter-
ventions. The theory of planned behavior (TPB) has been widely employed by academics
for explaining human behavior and devising behavioral interventions [15].

Many studies have employed TPB to assess waste recycling behavior at an individual
level [16–20]. However, only a few studies have assessed such behavior at an organiza-
tional level [6]. There is increasing research on the technical aspects of the circularity of
plastics; however, managerial or organizational aspects of this topic have been scarcely
investigated [6,21,22]. More specifically, there is a paucity of research on the perceptions of
chief executives regarding the uptake of recycled plastic.

This study aims to explore whether chief executives of manufacturing companies are
keen to uptake recycled plastic, and if they do so, whether it is worthwhile as a business
strategy. In other words, this study assesses the determinants of the behavioral intention of
chief executives toward the circularity of plastics. Furthermore, whether their behavioral
intention leads to the uptake of recycled plastic, and if they uptake recycled plastic in their
companies, whether it consequently improves the business performance.

This study assumes that the personal values or moral attitudes of chief executives can
often directly influence the strategic decisions of their companies. Although circular econ-
omy decisions are considered inherently complex but personal values or moral attitudes of
chief executives could encourage them to proactively take such complex decisions despite
the risks involved [23]. Hence, understanding the perceptions of chief executives is pivotal
to increasing the circularity of plastics.

2. Theoretical Framework

Waste recycling behavior could be assessed through various theoretical frameworks
but the ones that have been widely employed are norm activation, reasoned action and
TPB [24]. Notably, TPB, being the most effective framework, is employed in various disci-
plines for explicating factors shaping human behavior and designing respective behavioral
interventions [25]. TPB states that actual behavior is subject to behavioral intention, which
is indeed shaped by its antecedents—namely, attitude, subjective norms and perceived
behavioral control [26].

Attitude, the first antecedent of behavioral intention, is defined as “the degree to
which a person has a favorable or unfavorable evaluation or appraisal of the behavior in
question” [26]. Briefly, if a person maintains a positive attitude toward certain behavior,
then it would not simply strengthen the intention of that person but may glide that person
to conduct that behavior. In contrast, a negative attitude would weaken the intention of
that person, which may hold that person back from conducting that behavior.
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Several studies on waste recycling behavior have reported a positive correlation be-
tween behavioral intention and its antecedent attitude [6,17,18,24]. A case study on circular
economy in manufacturing companies highlighted that environmentally conscious chief
executives are usually not afraid of the risks involved but rather naturally inclined to intro-
duce sustainability-oriented initiatives [23]. This study, therefore, formulates a hypothesis
that chief executives who maintain a positive attitude toward a circular economy would be
more interested in the uptake of recycled plastic in their manufacturing companies.

Subjective norms, the second antecedent of behavioral intention, are defined as “the
perceived social pressure to perform or not to perform the behavior” [26]. Briefly, expecta-
tions of society (or group) to which a person belongs usually influence the intention of that
person, which may eventually transform the actual behavior of that person. Several stud-
ies on waste recycling behavior have reported a positive correlation between behavioral
intention and its antecedent subjective norms [17,19,27,28].

A recent study highlighted that the intention of a chief executive is usually affected
in two ways: first, whether companies neighboring his/her company are taking steps
toward a circular economy and second, whether other individuals in his/her company are
prepared to follow similar steps [6]. This study, therefore, formulates a hypothesis that
chief executives who are sensing societal pressure for the circularity of plastics would be
more interested in the uptake of recycled plastic in their manufacturing companies.

Perceived behavioral control, the third antecedent of behavioral intention, is defined
as “the perceived ease or difficulty of performing the behavior” [26]. Briefly, the capacity of
a person to conduct a certain behavior influences the intention of that person, which may
eventually transform the actual behavior of that person. This capacity can be interpreted
as knowledge of that certain matter and power to take decisions [6,29]. Several studies on
waste recycling behavior have reported a positive correlation between behavioral intention
and its antecedent perceived behavioral intention [6,16,18].

This study, therefore, formulates a hypothesis that chief executives who maintain
stronger perceived behavioral control would be more interested in the uptake of recycled
plastic in their manufacturing companies. Theoretically speaking, perceived behavioral
control could influence actual behavior in both ways—that is, directly and indirectly in the
form of mediation via behavioral intention [30]. However, many studies on waste recycling
behavior did not consider the direct relationship between perceived behavioral control and
actual behavior [16,18]. This study nonetheless considers both relationships. Summing
up the above discussion, the first, second, third and fourth hypotheses of this study are
presented below (see Figure 1).
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H1. Attitude of chief executives has a positive relationship with their intention toward the circularity
of plastics.

H2. Subjective norms sensed by chief executives have a positive relationship with their intention
toward the circularity of plastics.

H3. Perceived behavioral control of chief executives has a positive relationship with their intention
toward the circularity of plastics.

H4. Perceived behavioral control of chief executives has a positive relationship with the uptake of
recycled plastic in their companies.

This study considers behavioral intention as a perceived likelihood or subjective prob-
ability of chief executives that they would uptake recycled plastic in their manufacturing
companies. Studies have reported a positive correlation between behavioral intention and
waste separation behavior [24]. The research on this topic is still in its infancy.

There is limited evidence of whether behavioral intention positively influences plastic
recycling [17]. A recent study nonetheless suggested that positive behavioral intention
leads to the circularity of plastics [6]. Hence, it could be assumed that chief executives that
maintain a positive intention would be more interested in the uptake of recycled plastic in
their manufacturing companies. Manufacturing companies led by such chief executives
would indeed contribute to the circularity of plastics.

Many academics generally believe that the circular economy is beneficial for the whole
society; however, currently, there is limited empirical evidence on whether it improves the
overall business performance [12,31]. Plastic recycling is undoubtedly an ongoing need [2].
It is worth mentioning here that there may be no prior research or no empirical evidence
available regarding the benefits achieved by companies through plastic recycling.

This is an open question of whether chief executives of companies across sectors are
willing to uptake recycled plastic; however, the point to be noted here is that their willing-
ness depends on whether companies doing so are attaining any sort of benefits [11]. This
study, therefore, formulates a respective hypothesis and assesses whether manufacturing
companies that uptake recycled plastic attain improved business performance. Summing
up the above discussion, the fifth and sixth hypotheses of this study are presented below
(see Figure 1).

H5. Behavioral intention of chief executives has a positive relationship with the uptake of recycled
plastic in their companies.

H6. The uptake of recycled plastic in companies has a positive relationship with their busi-
ness performance.

3. Methodology
3.1. Context and Instrument

Manufacturing companies have been shaping and continuously improving our mod-
ern life. However, most of these companies follow unsustainable production and consump-
tion pattern [32]. The manufacturing industry is certainly a significant contributor to the
GDP of many countries in the world; however, particularly in the EU, this industry is the
backbone of the economy.

For instance, this industry in the EU accounts for 83% of exports and provides around
30 million jobs [33]. The EU has been framing various policies for sustainable development
and emphasizing eco-efficiency and competitiveness in the manufacturing industry realiz-
ing growing competition from Asia and America [33]. More recently, a new action plan
for a circular economy and a specific strategy for plastics are presented [9]. Hence, the EU
countries seem suitable to test the proposed hypotheses. This study specifically focused
on manufacturing companies located in France, Germany, Italy and Spain since these EU
countries are among the top industrialized countries in the world [34].
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This study followed a rigorous methodology in the sense that first, the extant literature
was reviewed, and then a survey questionnaire was developed, which was later further
adapted considering the feedback of practitioners. This survey questionnaire was designed
with statements adapted from previous studies to measure the constructs involved in the
proposed research model [6,12,29]. These constructs are Attitude (ATT), Subjective Norms
(SN), Perceived Behavioral Control (PBC), Behavioral Intention (BI), Uptake of Recycled
Plastic (URP) and Business Performance (BP) and were operationalized as the reflective
measurement model.

For ATT, SN, PBC and BI, the respondents were requested to rate on a five-point
Likert scale (from 1 to 5) whether they disagreed or agreed with the presented statements.
For URP, respondents were requested to rate on a five-point Likert scale (from 1 to 5)
whether they were not considering or had already implemented the presented strategies.
For BP, respondents were requested to rate on a five-point Likert scale (from 1 to 5) the
improvement level of the presented aspects.

3.2. Data Collection

The data needed for this study was collected through an online survey that remained
active for one month period. This was a sequential process wherein, first, as per the
NACE classification, a list of manufacturing companies based in the above-mentioned EU
countries was acquired through the Orbis database. Companies that manufacture products,
such as beverages, chemicals, food products, pharmaceuticals, plastic products, textiles and
apparel, were only considered in that list since these manufacturing companies compared
to other manufacturing companies either use more plastics or generate more plastic waste.
This study did not consider those manufacturing companies that either use a small amount
of plastics or do not use plastics at all.

In the next step, around 1000 manufacturing companies out of that list were ran-
domly selected. Finally, through email invitations, they were requested to participate
in the online survey. Consequently, 291 responses were received. However, this study
did not compromise in ensuring data quality but rather strictly followed recommended
guidelines [35]. First, the social desirability bias was limited by ensuring the confidentiality
of respondents [36].

Second, a specific question was included to check whether the respondents were
attentive while completing the online survey. Accordingly, inattentive responses were
excluded. Thirdly, responses having missing values of more than 15% were deleted [37].
Lastly, straight-lining responses were also excluded. In short, only 228 responses were
retained for the analysis. The sample analyzed in this study was diverse; however, most
respondents were SMEs (see Table 1).

3.3. Data Analysis

The collected data in this study were analyzed using SmartPLS 4 software through the
PLS-SEM technique [38,39]. This study conceptualized and analyzed a mixed-determinants
model that contained both individual and organizational-level constructs [40]. A two-level
analysis is considered an effective approach and has been used by various studies [6,29].
A sample size could roughly be estimated through a generic rule of thumb, which entails
multiplying the maximum number of arrowheads pointing toward a construct in the model
by ten.

However, this rule of thumb is no longer advised, and instead Cohen’s statistical
formula is considered more reliable [37]. Nonetheless, the sample size in this study is
sufficient to assess the proposed hypotheses. PLS-SEM is usually examined and interpreted
in two steps, first, the measurement model and then the structural model are assessed [41].
This study followed the same sequence. In short, all rules and guidelines were respected
while conducting PLS-SEM in SmartPLS 4 and reporting the analysis [41,42].
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Table 1. Sample description.

Characteristic Description Frequency

NACE Classification

Manufacture of beverages 23
Manufacture of chemicals 55

Manufacture of food products 21
Manufacture of pharmaceuticals 29
Manufacture of plastic products 47

Manufacture of textiles and apparel 53

Country

France 35
Germany 68

Italy 83
Spain 42

Number of Employees

1–49 87
50–249 46

250–999 71
1000–4999 13

More than 5000 11

Annual Revenue

Less than 1,000,000 euro 97
1,000,001–2,000,000 euro 32

2,000,001–10,000,000 euro 58
10,000,001–50,000,000 euro 24

Higher than 50,000,000 euro 17

4. Results
4.1. Measurement Model

The measurement model was assessed in terms of the reliability, consistency and
convergent and discriminant validity of items following the established guidelines [42].
According to these established guidelines, the loadings of items should be above 0.708
in an ideal scenario. However, if the AVE of a construct is above 0.500, then there is no
problem in retaining items that have loadings ranging from 0.400 and 0.708 [43]. The
loading values of all items ranged from 0.548 to 0.906 while the AVE values of all constructs
ranged from 0.548 to 0.800 (see Table 2). Again, according to the established guidelines,
CR and Cronbach’s α values of constructs should be above 0.700 in an ideal scenario. The
CR values ranged from 0.784 to 0.923, while Cronbach’s α values ranged from 0.629 to
0.875 (see Table 2). Hence, the reliability, consistency and convergent validity of items were
comfortably established in this study [42].

Table 2. Measurement model reliability and validity.

Constructs Indicator
Code Indicators Loadings Cronbach’s

Alpha CR AVE

Attitude (ATT)

ATT1 Plastic recycling is beneficial for the entire society 0.698 0.734 0.831 0.552

ATT2 Uptake of recycled plastic is financially
rewarding for my company 0.775

ATT3 Uptake of recycled plastic would give moral
satisfaction to my company 0.793

ATT4 It is the responsibility of my company to
contribute to recycling plastic waste 0.702

Subjective Norms
(SN)

SN1
Most people who influence my decisions think
that my company should contribute to recycling
plastic waste

0.838 0.784 0.873 0.696

SN2 Most people inside my company think that we
should uptake recycled plastic 0.792

SN3 Most people outside my company think that we
should uptake recycled plastic 0.871
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Table 2. Cont.

Constructs Indicator
Code Indicators Loadings Cronbach’s

Alpha CR AVE

Perceived
Behavioral Control
(PBC)

PBC1 I know how my company can uptake
recycled plastic 0.900 0.679 0.823 0.617

PBC2 I know what resources would be required to
uptake recycled plastic 0.861

PBC3 Whether or not my company uptake recycled
plastic is entirely up to me 0.548

Behavioral
Intention (BI)

BI1 I intend to mitigate the environmental impacts of
my company 0.891 0.875 0.923 0.800

BI2 I intend to contribute to recycling plastic waste 0.906

BI3 I am willing to put effort to uptake
recycled plastic 0.886

Uptake of Recycled
Plastic (URP)

URP1 Using recycled plastic as a raw material 0.700 0.629 0.784 0.548
URP2 Using recycled plastic in product packaging 0.811

URP3 Establishing a take-back system of own product
plastic packaging 0.705

Business
Performance (BP)

BP1 Decreased operational costs 0.624 0.848 0.885 0.564
BP2 Increased annual turnover 0.784
BP3 Increased profit growth 0.777
BP4 Improved brand value 0.819
BP5 Improved company reputation 0.721
BP6 Improved relationship with stakeholders 0.767

Although the discriminant validity of items could be assessed through cross-loadings,
Fornell–Larcker criterion and HTMT criterion, the HTMT criterion is considered the most
reliable, and thus it is preferred [44]. This criterion posits that HTMT values must be below
0.850 in an ideal scenario [42]. The HTMT values of all constructs ranged from 0.09 to 0.707
(see Table 3). Hence, the discriminant validity of items was comfortably established in
this study [42].

Table 3. HTMT criterion.

ATT BI BP PBC SN URP

ATT
BI 0.619
BP 0.193 0.090

PBC 0.618 0.636 0.180
SN 0.695 0.586 0.226 0.707

URP 0.437 0.376 0.253 0.421 0.434
HTMT < 0.85 is a threshold limit.

4.2. Structural Model

The structural model was assessed in terms of multicollinearity, predictive power
and relevancy and model fitness. The VIF values of constructs were under the threshold
limits, which implies that there was no issue of multicollinearity in this study [42]. The R2

values for BI, BP and URP were, respectively, 0.377, 0.036 and 0.146, which implies that the
predictive power of the model is satisfactory knowing the fact that the topic of this study is
emerging or under-represented [42]. The Q2 values of BI, BP and URP were, respectively,
0.341, 0.013 and 0.118, which implies that the predictive relevance of the model ranges from
small to medium and is certainly acceptable [42]. The SRMR value was 0.078, which is
below the threshold limit of 0.08 [37].

The proposed hypotheses were assessed through a bootstrapping function. The
analysis indicated that ATT, SN and PBC, respectively, influenced BI by correlation values
of 0.289 (p < 0.001), 0.202 (p < 0.01) and 0.257 (p < 0.001). Therefore, H1, H2 and H3
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are accepted (see Table 4). The analysis further indicated that BI and PBC, respectively,
influenced the URP by correlation values of 0.184 (p < 0.05) and 0.256 (p < 0.01) while URP
influenced the BP by a correlation value of 0.190 (p < 0.01). Therefore, H4, H5 and H6 are
accepted (see Table 4).

Table 4. Hypotheses testing.

No. Path Std Beta Std Error t Values p Values 95% CI LL 95% CI UL Support

H1 ATT → BI 0.289 0.067 4.304 *** 0.000 0.183 0.402 X
H2 SN → BI 0.202 0.072 2.799 ** 0.005 0.086 0.322 X
H3 PBC → BI 0.257 0.061 4.232 *** 0.000 0.161 0.360 X
H4 BI → URP 0.184 0.085 2.16 * 0.031 0.050 0.328 X
H5 PBC → URP 0.256 0.088 2.896 ** 0.004 0.105 0.396 X
H6 URP → BP 0.190 0.070 2.721 ** 0.007 0.117 0.324 X

* p < 0.05, ** p < 0.01 and *** p < 0.001.

5. Discussion

The findings of this study validate that attitude, subjective norms and perceived be-
havioral control of chief executives are significant antecedents that shape their behavioral
intentions. Furthermore, the behavioral intentions of chief executives influence the up-
take of recycled plastic in manufacturing companies, which could consequently improve
business performance.

This study suggests that attitude is the foremost significant antecedent of behavioral
intention, which is in line with published studies on waste-recycling behavior [18,24].
Furthermore, this specific finding is also in line with published studies focused on the
circular economy [6,45]. In this study, 81% of respondents expressed a positive aggregative
attitude toward the circularity of plastics. Plastic recycling is certainly beneficial for the
entire society as agreed by 98% of respondents. However, the perceptions of chief executives
seem to be divided when it comes to taking responsibility for accelerating the circularity
of plastics.

This is a somewhat concerning situation as only 60% of respondents agreed that
their company should take responsibility for contributing to the circularity of plastics.
Nonetheless, the bright side is that chief executives are becoming increasingly inclined
toward the use of recycled materials compared to the situation in past decades [46]. An
important point is that 78% of respondents agreed that the uptake of recycled plastic is
financially rewarding, and 88% of respondents agreed that doing so would give them moral
satisfaction. In short, policies regarding the circular economy should be devised keeping
these aspects in mind.

Published studies on waste recycling behavior and circular economy reported that
perceived behavioral control is an insignificant antecedent of behavioral intention [17,27,45].
In contrast with those studies, this study generally indicates that perceived behavioral
control is a significant antecedent of behavioral intention, which is interestingly in line with
recently published studies focused on similar topics [6,20].

In this study, 73% of respondents expressed that they held a positive aggregative
perceived behavioral control. While 12% of respondents explicitly expressed that they
had no idea how they could uptake recycled plastic in their companies. This implies that
chief executives need to be informed about the potential applications of recycled plastic
in their companies and more importantly how they can manage the required resources to
implement a circular economy.

Published studies highlighted an insignificant relationship between subjective norms
and the behavioral intention of respondents toward recycling [18,20]. This study, in con-
trast to those referred studies but consistent with many published studies [6,17,19,27,45],
suggests that subjective norms, though not so strong, are yet a significant antecedent of
behavioral intention. Indeed, subjective norms are recognized to yield the least correlation
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values with behavioral intention compared to the other two antecedents—namely, attitude
and perceived behavioral control [29].

It is unsurprising that only 62% of respondents agreed that aggregative societal pres-
sure or norms are not yet so stringent for the circularity of plastics. More specifically, only
54% of respondents perceived that their neighboring companies are aligning their business
strategies in line with circular economy objectives. Published studies argued that there is a
lack of supply and demand for recycled plastic since the plastic industry as a whole is still
underdeveloped in connection to a circular economy [10,47,48]. It is nonetheless interesting
that 64% of respondents agreed that most people inside their companies are favoring a shift
toward a circular economy, which implies that, sooner or later, the demand for recycled
plastic will evolve.

As proposed by academics perceived behavioral control and behavioral intention are
significant antecedents of actual behavior [15], and this study affirms the same. Although
84% of respondents expressed positive aggregative intention toward the circularity of
plastics, most manufacturing companies seem to be involved mainly in using recycled
plastic in product packaging.

Most manufacturing companies have not yet commenced using recycled plastic as a
raw material nor they have established a take-back system for their own product plastic
packaging. Indeed, only 31% and 21% of respondents reported that their companies are
using recycled plastic as a raw material and have established a take-back system for their
own product plastic packaging. Most manufacturing companies are not yet contributing to
the circularity of plastics.

Academics are optimistic that the circularity of plastics is not an impossible task but
rather feasible in several ways, for instance, plastic waste from one company or sector
can become input for another and plastic waste, which cannot be used for any reason,
can still be used in other technologies [11,49]. However, to do so, strong collaboration
between different actors is necessary [10,48,50]. Businesses would probably be keen to
know whether the circularity of plastics is worthwhile for them. Manufacturing companies
before establishing such collaborations would like to assess whether the uptake of recycled
plastic is worthwhile as a business strategy.

In this regard, this study affirms a positive correlation between the uptake of recycled
plastic and business performance, which is in line with published studies on similar top-
ics [6,12]. In short, 73% of respondents agreed that the operational costs of their companies
were decreased. 57% and 55% of respondents, respectively, agreed that the reputation of
their companies was improved while the annual turnover was increased. Lastly, 37% and
34% of respondents, respectively, agreed that the brand value was improved while the
profit growth of their companies was increased.

6. Conclusions

The core objective of this study was to understand the perceptions of chief executives
toward the circularity of plastics. This study assessed the antecedents of the behavioral
intention of chief executives concerning the uptake of recycled plastic and tested whether
that strategic move unfolds any tangible benefits to their companies. This study concludes
that chief executives possess positive intentions toward the circularity of plastics, yet
most manufacturing companies are not using recycled plastic. This intention–behavior
gap occurs due to various factors, and, for that, appropriate policies are needed [11].
Nonetheless, this study cautiously concludes that manufacturing companies that have been
enacting the circularity of plastics enjoy improved business performance.

This study suggests certain measures to increase the uptake of recycled plastic. Govern-
ments or regulatory bodies may offer incentives or subsidies to manufacturing companies
that are enacting the uptake of recycled plastic. They may support businesses in conducting
life-cycle analysis. There is a need to create a push or momentum toward the circularity
of plastics. Governments or regulatory bodies may nurture norms for the circularity of
plastics by mandating that a certain percentage of recycled materials must be used either in
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product or manufacturing operations. Chief executives or top management with a clear
and sustainability-oriented vision can stimulate product and process innovation that can
increase the uptake of recycled materials.

Therefore, governments should motivate and train chief executives by engaging them
in various campaigns. Trade associations should introduce initiatives focused on promoting
networking and knowledge exchange. They should consider establishing a platform where
businesses and recyclers could contact each other and thereby know potential uses and
trade recycled materials. Chief executives should emphasize knowledge management for
circular economy objectives, nurture the culture of sustainability, revamp their governing
style and attempt to obtain environmental certifications since this would not only reduce
operational costs but also improve brand value and attract more customers.

This study, despite its merits, suffers certain limitations. This study considered an-
tecedents of the behavioral intention of chief executives but did not consider other factors,
such as regulatory pressure, market pressure and technical standards for the product in
question, although these factors are perceived as more important when it comes to the
shifting from primary to secondary material. Although this study strived to avoid social
desirability bias, which is an inherent feature of online surveys, such biases could not be
completely ruled out.

Hence, the perceptions of certain respondents may not be in line with the rational
reality. This study includes another limitation in the sense that the uptake of recycled
plastic and related business performance was measured through self-reported data. It was
not feasible to measure them objectively due to various constraints. This study is limited
to a sample size of 228 manufacturing companies taken from four EU countries; thus, its
findings should be generalized to other countries with caution. Nevertheless, it is expected
that this study would open future research possibilities.

A similar study, for instance, could be replicated in various parts of the world to obtain
more valuable insights. It would be interesting to empirically assess the barriers that cause
the intention—behavior gap in implementing the circularity of plastics. Lastly, a qualitative
study could be conducted to better understand the perceptions of managers across different
departments in companies to showcase how successful companies have implemented a
circular economy for plastics.
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