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Abstract: Drug waste poses a real threat to human health and the environment. Therefore, recycling
and sustainability scholars have recently sought practical solutions to the drug waste problem.
Furthermore, several governments have made significant efforts to reduce the negative effects of
waste, such as establishing programs to take back unwanted drugs (expired and unused) for recycling
(i.e., drug reuse or drug redispersing). However, many of these programs have failed to achieve
their goals. In this context, it is expected that creating green start-ups to collect unwanted drugs will
contribute to solving this problem. Accordingly, this study aims to investigate the antecedents of
intentions to create green start-ups for collecting unwanted drugs. To this end, the authors integrate
start-up self-efficacy and drug waste collection-related knowledge constructs into the theory of
planned behavior (TPB). Using a self-administered paper questionnaire and relying on a convenience
sample, data were collected from 328 students in six Algerian universities. A hierarchical multiple
regression was conducted to test the proposed study model. Theresults revealed that perceived
behavioral control (PBC) (β = 0.187, p < 0.001), attitudes (β = 0.182, p = 0.002), start-up self-efficacy
(β = 0.169, p = 0.001), drug waste collection-related knowledge (β = 0.161, p < 0.001), and subjective
norms (β = 0.088, p < 0.05) have a positive significant effect on the intention to create a start-up to
collect unwanted drugs. In conclusion, this paper contributes to reducing drug waste by investigating
the drivers of intention to create green start-ups for collecting unwanted drugs. Therefore, our study
is expected to provide valuable insights for hospitals, pharmacies, pharmaceutical manufacturers,
environmental protection associations, and stakeholders interested in reverse logistics.

Keywords: green entrepreneurship; pharmaceutical waste; unused drugs; expired drugs; waste
management knowledge; circular economy; recycling; sustainability; theory of planned behavior;
medication disposal

1. Introduction

Drug waste can be defined as “drugs that can no longer be used because of being expired,
unused, spilled, withdrawn, recalled, damaged, contaminated, or for any other reason” [1]
(p. 2). This waste is often generated as a result of prescribing excessive drugs and/or not
consuming all of the prescribed quantity, as some people resort to storing them correctly
(or incorrectly) in their homes indefinitely [2–5]. Furthermore, many households do not
know (are unaware) how to properly deal with unwanted drugs. In fact, when households
decide to get rid of unwanted drugs, they throw them in the toilet, sink, drain, or household
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garbage [5–7]. For this reason, Kaewchutima et al. [8] argued that proper waste disposal
practice-related knowledge should be intensively promoted. Therefore, there is no doubt that
unwanted drugs have many serious impacts (such as contamination and toxicity) on public
health and the environment (e.g., animals, water, and plants) [2,4,9–11], as well as on the
economy. In this regard, waste drugs can be classified in several ways. For example, waste
drugs can be classified on the basis of environmental and public health risks into (1) high-risk
or hazardous waste drugs (e.g., chemotherapy drugs) and (2) low-risk or non-hazardous waste
drugs, (e.g., antibiotics drugs). In economic terms, we can also classify them into (1) high-
cost (e.g., cancer drugs and orphan drugs), (2) medium-cost, and (3) low-cost waste drugs
(e.g., pain-relief drugs). Hence, improper management of drug waste squanders opportunities
to recover valuable resources, creates an ecological imbalance, and threatens sustainability.

For this reason, several countries in recent years “have been concerned about how
to dispose of unused pharmaceuticals that can endanger human health and the environ-
ment” [12] (p. 1). Hence, many countries, including developing countries, have practically
begun to encourage behaviors to reduce drug waste [5]. However, most African countries,
including Algeria, Nigeria, and Ethiopia, still lack effective programs for the disposal of
unwanted drugs [3,5,7,13]. In contrast, some countries have also established unwanted
drug take-back and disposal programs [2]. Unfortunately, most of these programs have
failed due to the low level of awareness about the negative consequences and lack of drug
waste risk perception [5,14], and sometimes due to lack of knowledge about such programs
at all. For example in Liberia, Toe et al. [6] reported that only about 3% of respondents
were aware of drug take-back systems. In this context, Woldeyohanins et al. [7] (p. 1)
stated that “guidelines on safe disposal are required, and an organized method of collecting
unused and expired pharmaceuticals needs to be introduced”. For their part, Kahssay
et al. [3] argued that reducing the negative effects of unwanted drugs requires creating
drug take-back programs. In addition, Abahussain et al. [15] (p. 198) pointed out that
“the proper collection and disposal of unwanted medications through a well-run disposal
system and collection programs are paramount in ensuring the safety of humans and the
natural environment”. Kusturica et al. [16] also pointed out that the “proper collection and
disposal” of unwanted drugs from households would minimize the harmful effects of drug
waste on the environment.

Desai et al. [10] (p. 1) stated that “efforts to curb pharmaceutical pollution in the
European Union (EU), United States (US), and Canada have emerged along with waste
disposal and treatment procedures”. In fact, both developed and developing countries
suffer from the problem of drug waste. For example, reports indicate that nearly two-thirds
(2/3) of prescription drugs are unused in the US [1]. In China, 64.1% of survey respondents
stated that they dispose of unwanted pharmaceutical products via the trash [11]. In
Kuwait, Abahussain et al. [15] indicated that 73% of pharmacists participating in the survey
dispose of unwanted drugs through the trash. In India, Hajj et al. [2] mentioned that 39%
of respondents had proper knowledge about the disposal of unwanted drugs, while in
Lebanon the percentage was only 24.5%. In Serbia, Kusturica et al. [16] found that 59.1% of
respondents disposed of unused drugs in the garbage, and also concluded that improper
disposal of unused drugs is widespread among the Serbian population. In contrast, a study
in Finland reported that “people are familiar with the correct disposal of medicines” [9]
(p. 1). Nevertheless, developing countries are more vulnerable to drug waste risks than
developed countries [1] for several reasons, including lack of public awareness, poor
or/absent waste management strategies, inappropriate disposal systems, and insufficient
resources. Furthermore, although returning unwanted drugs to pharmacies is a responsible
behavior to reduce drug waste [5], Chong et al. [17] stated that some pharmacists in
Malaysia may not be willing to engage in this service because they consider it costly
and an additional burden on pharmacy employees that requires financial incentives from
the government. Therefore, we believe that one of the effective solutions to the drug
waste problem is to encourage the establishment of green start-ups to collect unwanted
drugs. Green start-ups focus on achieving the three dimensions of value, “i.e., economic,
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environmental, and social value”, and this is what makes them different from business start-
ups [18]. In the last five years in Algeria, the Ministry of Higher Education and Scientific
Research (MHESR) has taken the initiative to establish business incubators in almost all
Algerian universities with the aim of transforming student and researcher projects into
start-ups. In 2020, the government also established a ministry charged with supporting
and encouraging the creation of start-up companies, which is the Ministry of Knowledge
Economy, Startups and Micro Enterprises (MKESME).

In Algeria, as in other African countries, there is a paucity of studies focusing on
finding practical solutions to the problem of drug waste [5]. As for the international
level, although many studies have examined the determinants of green and sustainable
entrepreneurship, the exploration of these determinants in a specific field such as tourism
(e.g., refs. [19,20]) or agriculture (e.g., ref. [21]) is considered limited. More precisely,
the focus of the existing literature has been to discuss many issues related to the prac-
tices (e.g., ref. [22]), antecedents (e.g., refs. [23,24]), financing (e.g., ref. [25]), education
(e.g., refs. [26,27]), and barriers of sustainable and green entrepreneurship (e.g., ref. [28])
in different contexts. As for the field of drug waste collection, to the best of our knowl-
edge, there is no previous study that investigated the drivers of establishing green start-up
projects (or entrepreneurship) to collect wasted drugs. Therefore, it is expected that investi-
gating behavioral intentions will contribute to increasing the ability of various stakeholders
to attract more people wishing to launch new ventures and overcome barriers that can
prevent them from creating green start-ups for the purpose of collecting waste drugs.

The “theory of planned behavior” (TPB), proposed by Ajzen [29], provides a useful
theoretical approach to systematically investigate the antecedents of green start-up cre-
ation. In their systematic review, Maheshwari et al. [30] found that the TPB model is the
dominant framework for investigating students’ entrepreneurial intentions. In addition,
Kautonen et al. [31] confirmed the importance and robustness of the TPB in predicting the
intention of start-up projects. Meanwhile, Mouloudj et al. [5] demonstrated the validity
and predictive power of this model in the context of drug waste reduction. However, as
emphasized by Maheshwari et al. [30] the formation of students’ entrepreneurial intention
is not only influenced by the TPB antecedents but can also be influenced by other factors
such as personality, environmental, social, educational, contextual, and demographic fac-
tors. Therefore, it would be useful to extend this theory with other constructs. In this
sense, this investigation mainly aims to explore predictors of students’ intentions to create
start-up projects to collect unwanted drugs through expanding the lenses of the TPB with
start-up self-efficacy and drug waste collection-related knowledge. More precisely, this
investigation seeks to answer the following two research questions (RQs): RQ1. What are
the critical drivers in the intention to create a green start-up to collect unwanted drugs in
the context of Algeria? RQ2. Does the extended TPB model improve the predictive ability
of behavioral intentions compared to the original TPB model? According to the above, the
current paper is expected to contribute to the drug waste management (DWM) literature
and green reverse logistics. In addition, this paper is expected to help decision-makers
attract more potential entrepreneurs, especially among ambitious university students, to
engage in sustainable projects. Hence, this investigation will provide useful insights for
academics and professionals in the fields of green/sustainable entrepreneurship, social
entrepreneurship, reverse supply chains, and DWM.

The rest of the study is structured as follows. In Section 2, we summarize the study
literature and develop the hypotheses. Section 3 describes the research methodology and
procedures, including measurement instrument, target population, and sampling. Section 4
projects the empirical results of our investigation. Section 5 provides a discussion of the
main results obtained, and also presents practical implications and limitations. Finally,
Section 6 briefly presents the conclusions.
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2. Literature Review and Research Hypotheses
2.1. Green Start-Up Projects to Collect Unwanted Drugs

Based on their review, Sapkota and Pariatamby [32] (p. 83) reported that “households
and healthcare facilities usually dispose of contaminated, unused, or expired medicines with
municipal waste”. There is no doubt that these practices have dire effects on human health
and the environment [2,10], in addition to the serious harm that may befall waste collection
workers, especially when they do not use personal protective equipment [33]. Therefore, to
develop sustainable practices, stakeholders should adopt green business models that consider
the environmental, social, and economic dimensions [22]. Sapkota and Pariatamby [32] argued
that the time has come to adopt sustainable and eco-friendly techniques in the field of drug
waste management. On this basis, green start-up projects can effectively contribute to DWM.
In other words, green start-up projects in the field of waste management and recycling can play
an important role in overcoming environmental problems [34], in addition to contributing to
providing job opportunities [35]. Al-Mamary and Alshallaqi [36] stated that entrepreneurship
encourages innovation and reduces unemployment.

In practice, the importance of encouraging the creation of start-up companies to collect
unwanted drugs is evident for several reasons, including (1) the lack of cooperation of
some pharmacists in collecting wasted drugs [17]; (2) lack of drug waste risk perception
and lack of awareness/knowledge of safe disposal methods [5,37]; (3) the high volume
of wasted drugs, causing significant environmental damage [38]; (4) the absence of drug
waste take-back systems in many developing countries [13], and the failure of some of
these systems in developed countries; and (5) the willingness of some customers to pay a
premium for safe disposal of unwanted drugs [9,11,16] and solid waste [39,40].

In fact, collecting unwanted drugs requires some basic knowledge and skills; such
as knowledge regarding processes of separation, packaging, storage, transportation, and
disposal of drug waste [1,41]. In general, a collector of unwanted drugs needs to know
(1) how to separate unwanted drugs (such as solid drugs, semi-solid drugs, and liquid
drugs); (2) how to package unwanted drugs (e.g., boxes or bags and plastic or aluminum
foil); (3) how to transport unwanted drugs safely from families to drug collector stores;
(4) how to temporarily store the collected drugs (e.g., temperature levels); and (5) how
to dispose of these drugs safely, such as transporting them to specialized public centers.
However, green start-up projects in the field of collecting unwanted drugs cannot succeed
if they do not operate according to a clear strategy and do not receive sufficient support
(such as accompaniment, training, and financing) from the authorities. Some studies have
reported that the most important factors for the success of green projects include support,
“government’s co-funding”, “supply chain collaboration”, and training (e.g., [42]).

Notwithstanding, it must be emphasized that the ability to survive and continue
operating is linked to the flow of revenues generated from these projects. Therefore, from
an economic perspective, in order for start-up projects to collect unwanted drugs to be able
to succeed, continue to work, and achieve their goals, especially economic ones, revenues
can be achieved through (1) the green start-up owner asking customers to pay a small
fee depending on the number of unwanted drugs, in light of the willingness of some cus-
tomers to pay the costs of collecting their unwanted drugs [16]; (2) the government paying
the costs of collecting unwanted drugs to green start-up owners; or (3) the government,
pharmaceutical companies, and customers bearing the costs of collecting unwanted drugs.

2.2. The TPB in the Context of Green Start-Ups

The TPB model is based on the postulation that voluntary human behavior is affected
by intention, which in turn is also affected by three constructs: attitudes, subjective norms,
and “perceived behavior control”(PBC) [29]. Intention was defined as “the extent of the
individual’s willingness to complete the behavior” [43] (p. 208). Accordingly, in the context
of our research, behavioral intention refers to a student’s willingness to launch a start-
up to collect unwanted drugs in the future. Yi [44] found that green entrepreneurship
intention significantly affects students’ green entrepreneurship behavior in the Chinese
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context. Therefore, it is likely that the strong intentions of students will translate into actual
behaviors to create green start-up projects if conditions remain the same.

Since its emergence, the TPB model has been used extensively to predict green and en-
vironmentally friendly behaviors, especially in exploring green entrepreneurship [19,45,46],
waste separation intentions [39], waste classification intentions [47], solid waste collection
intentions [40], plastic waste reduction intentions [48], and waste sorting behavior [49]. In
addition, many researchers have extended the TPB to investigate the intentions of conven-
tional entrepreneurship [50–53], green start-ups [35,54], sustainable start-ups [55,56], and
sustainable entrepreneurship [57–59]. All of these studies have demonstrated the impor-
tance of adding new constructs to the TPB, and Ajzen [60] (p. 317) also confirmed that “the
TPB is, in principle, open to the inclusion of additional predictors”. Therefore, beyond
the TPB constructs, studies have shown that green start-ups and entrepreneurship inten-
tion and behaviors can be affected by green mindfulness [23], university entrepreneurial
support [44], financial support and entrepreneurship culture [61], and entrepreneurial
passion [62], among other factors.

In addition, several studies emphasized the role of self-efficacy beliefs in influenc-
ing behavioral intention (e.g., refs. [63,64]), while other scholars pointed out the impor-
tance of students’ perceived self-efficacy as a determinant of launching entrepreneurship
projects [53,64–67], so this construct was integrated into the TPB model. Moreover, given the
need of waste drug collectors for necessary knowledge, some researchers have pointed out
the role of personnel knowledge in effective waste management [41,68,69]. Zhang et al. [47]
found that classification knowledge is an important antecedent of waste classification
intention. In turn, Tee et al. [20] and Papp-Váry et al. [70] emphasized the role of students’
knowledge in launching green start-ups. In the same vein, Woromogo et al. [71] affirmed
that the level of knowledge influences the attitudes and practices of biomedical waste
management among health staff in Cameroon. Kaewchutima et al. [8] reported that proper
waste disposal practices were significantly associated with the level of disposal knowl-
edge among students in Thailand. Zhang et al. [72] found that waste classification-related
proper knowledge is positively associated with solid waste separation behavior. Also,
Vassanadumrongdee and Kittipongvises [39] found that solid waste separation-related
knowledge exerts a significant influence on source separation intention. Thus, drug waste
collection-related knowledge was incorporated in the original TPB model.

2.3. Developing Research Hypotheses
2.3.1. Attitudes

Ajzen [29] (p. 188) views attitudes as “the degree to which a person has a favorable
or unfavorable evaluation or appraisal of the behavior in question.” In the entrepreneur-
ship literature, it has been reported that attitudes can be influenced by entrepreneurship
education [50], altruism and extrinsic reward [18], and self-efficacy [73]. Zhang et al. [47]
found that attitude is the strongest determinant of waste classification intention. Empirical
evidence supports that positive attitudes can exert a positive effect on individuals’ intention
to create green start-ups [35], sustainable start-ups [56], green entrepreneurship [1,24,67,74],
sustainable entrepreneurship [18,45,57–59,73,75], and the intention to engage in conven-
tional entrepreneurship [51,52,66]. Furthermore, Aliedan et al. [50] point out that attitudes
influence the intention of students to be entrepreneurs. However, Prabowo et al. [46]
pointed out that attitude had a non-significant effect on students’ intentions to start green
entrepreneurship. Thus, we are in a position to hypothesize the following:

H1. Attitudes have a positive effect on the intention to create a green start-up to collect unwanted drugs.

2.3.2. Subjective Norms

Subjective norms are defined by Ajzen [29] (p. 188) as “the perceived social pres-
sure to perform or not to perform the behavior”. Therefore, due to the lack of practical
experience, the student’s decision to create a start-up project to collect unwanted drugs



Sustainability 2024, 16, 2797 6 of 19

may be influenced by the opinions and advice of close family, professors, friends, and
colleagues. For example, Shahzad et al. [76] found that family support and peer influence
have a significant indirect impact on start-up venture intentions among business students
in Pakistan. As such, a person is not expected to follow through on the process of creating
a new project if the people who influence their decision, such as their parents, do not
approve of it. In this context, many previous works have reported that subjective norms
are an important determinant of intentions to engage in various types of entrepreneurial
projects, such as conventional entrepreneurship [50,51,66], green start-ups [35], green en-
trepreneurship [19,67], and sustainable entrepreneurship [21,57,75,77]. Nonetheless, the
results of Prabowo et al. [46] and Yasir et al. [59] indicated that subjective norms do not sig-
nificantly influence green entrepreneurship intention. Similarly, Thelken and de Jong [58]
confirmed that subjective norms do not significantly predict students’ intentions to start a
new sustainable project. The same results were obtained by Alshagawi and Ghaleb [52]
regarding entrepreneurial intentions among Saudi students. Accordingly, we developed
the following hypothesis:

H2. Subjective norms have a positive effect on the intention to create a green start-up to collect
unwanted drugs.

2.3.3. Perceived Behavioral Control (PBC)

Based on Ajzen [29] (p. 183), PBC refers to “the person’s perception of the ease or
difficulty of performing the behavior of interest”. Accordingly, we can define PBC in the
context of our study as the student’s “perception of the ease or difficulty” of launching a
start-up to collect unwanted drugs. Hence, if a student has enough behavioral control over
the process of creating a start-up, they will be more likely to act ontheir intentions “when
the opportunity arises” [78]. Behavioral control includes “required skills and abilities;
availability or lack of time, money, and other resources; cooperation by other people; and
so forth” [60] (p. 315). In Hungary, Papp-Váry et al. [70] stated that the most important
barriers students may face when launching green start-ups include lack of financing,
competence, and knowledge. In the entrepreneurship literature, several investigations have
demonstrated that PBC positively predicts behavioral intention to engage in conventional
entrepreneurship [50–52], green start-ups [35], green entrepreneurship [19,46,67], and
sustainable entrepreneurship [21,57–59]. In turn, Galván-Mendoza et al. [78] pointed out
that PBC has a positive effect on green behavior. Nevertheless, contrary to the assumption
of the TPB, Agu [75] found that the effect of PBC is negative and insignificant towards
sustainable entrepreneurial intentions among Nigerian students. Therefore, we can propose
the following hypothesis:

H3. PBC has a positive significant effect on the intention to create a green start-up to collect
unwanted drugs.

2.3.4. Start-Up Self-Efficacy

Another key construct that can contribute to the students’ intention of creating a green
start-up is self-efficacy. In general, self-efficacy is defined as “the belief of an individual
in his personal capacity to carry out an activity” [79] (p. 5). Green start-up self-efficacy
has been defined by Guo [80] (p. 1) as “individuals’ conviction that they can contribute
to solving environmental issues and shows self-assurance in their efforts to protect the
environment.” In the context of our study, start-up self-efficacy refers to the student’s confi-
dence and belief in himself in terms of possessing the competence and capacity necessary to
launch a new start-up project for the purpose of collecting unwanted drugs. Alvarez-Risco
et al. [34] concluded that support (i.e., “educational, conceptual, and country support”) is
an important predictor of students’ green entrepreneurial self-efficacy. Previous research
has provided empirical evidence that self-efficacy is positively associated with sustainable
start-up intention [55,64], green entrepreneurial intention [23,34,67,74,77], green innova-
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tion [80,81], and start-up survival [82]. Also, Vuorio et al. [18] suggest that self-efficacy has
a positive effect on perceived entrepreneurial feasibility. Asimakopoulos et al. [79] reported
that entrepreneurial self-efficacy indirectly affects entrepreneurial intention through social
norms. Similarly, Sher et al. [56] affirmed that the relationship between self-efficacy and
sustainable start-up intentions is mediated by perceived entrepreneurial feasibility. How-
ever, Wang et al. [83] discovered that there was no significant direct or indirect influence of
green entrepreneurship self-efficacy on green entrepreneurship intentions. Hence, we can
suggest the following hypothesis:

H4. Start-up self-efficacy has a positive significant effect on the intention to create a green start-up
to collect unwanted drugs.

2.3.5. Drug Waste Collection-Related Knowledge

Drug waste management (DWM) includes “waste collection, packaging, storage, seg-
regation, transport, treatment, and disposal” [1] (p. 2). Therefore, knowing how to collect
wasted drugs can be considered an intangible asset in the green start-up project. Jha
et al. [84] reported that a lack of knowledge related to the safe disposal of unwanted drugs
is widespread even among pharmacy students and pharmacists themselves. In Cyprus,
Miamiliotis and Talias [41] found that healthcare personnel have moderate knowledge
about infectious drug waste segregation and good knowledge about DWM. In the context of
entrepreneurship, Shahzad et al. [76] suggest that entrepreneurial skills and innovativeness
have a significant influence on start-up venture intentions. Prabowo et al. [46] revealed that
cognition knowledge positively affects green entrepreneurship intention. Similarly, some
studies have reported that entrepreneurial knowledge has a positive effect on conventional
entrepreneurship intention [50,53] and green entrepreneurship intention [20,24,62]. Fur-
thermore, a study by Cui et al. [42] found that “lack of green technical knowledge” is one
of the factors leading to green business failure. Galván-Mendoza et al. [78] indicate that
environmental knowledge has a significant influence on PBC and green behavior. Research
from Zhang et al. [49] showed that “waste separation-related knowledge” contributes
significantly to the formation of positive attitudes towards waste separation behavior,
and that attitude, in turn, affects the intention to separate waste. Recently, research by
Akhter et al. [85] confirmed a positive relationship between food waste-related knowledge
and the intention not to waste. Therefore, it is expected that if students have good drug
waste collection-related knowledge, they will form positive intentions toward creating
green projects to collect unwanted drugs. Accordingly, it is reasonable to project the
following hypothesis:

H5. Drug waste collection-related knowledge has a positive significant effect on the intention to
create a green start-up to collect unwanted drugs.

3. Materials and Methods

This investigation aims to identify the most important drivers of the intention to create
start-up projects to collect unwanted drugs among university students and highlight the
importance of extending the TPB model in this setting. For this reason and in light of
previous investigations (such as refs. [19–21,23,24,31,34,35]), we chose the questionnaire
survey method as a quantitative approach to collect primary data from students. Moreover,
in order to determine the percentage of improvement in the predictive ability of the
expanded model, we applied hierarchical multiple regression analysis as a commonly used
statistical method in this field (e.g., refs. [5,18,39]).

3.1. Participants and Procedure

The study population in this research consists of all students who are pursuing their
university education during the current academic year (2023/2024), in the three levels (Bache-
lor, Master, and Doctorate) in six university poles in northern Algeria (Algiers, Blida, Bouira,
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Bejaia, Boumerdes, and Tipaza). Students pursuing specific specializations such as business
management, marketing and commerce, pharmacy, medicine and nursing, biology, social
sciences, and chemistry were targeted. Students were chosen as a study population for several
reasons, including (1) the large number of university students in Algeria (about 1.67 million in
this year), as it is expected that a portion of them will initiate start-up projects; (2) the presence
of business incubators in most universities to support and accompany students who wish
to establish start-up projects; (3) most students in the selected scientific specializations have
an acceptable background on how to start a new project; and (4) most previous investiga-
tions into intentions to create green start-ups or green entrepreneurship targeted university
students as a sample (e.g., refs. [34,35,46,59,65,74,86,87]). For sampling, the authors used a
convenience sample method, as in refs. [35,48,88], consisting of 420 students (an average of
70 students at each university), where three authors distributed the questionnaire during the
period extending from 1 October 2023 to 5 December 2023. Respondents were met at the main
university entrance gates, university residences, and student transportation stations. In the
end, 332 questionnaires were obtained with a response rate of 79.05%, of which 328 (98.8%)
were suitable for analysis.

3.2. Instrument Development

The current study used a self-administered paper questionnaire as a tool to collect pri-
mary data from respondents, and in order to measure the constructs of the proposed model,
we adapted the items used in previous empirical investigations to fit the context of our
study. Therefore, the first part of the questionnaire was designed to capture demographic
data, namely gender, age group, educational level, specializations, and monthly family
income, while the second part was developed to measure the model’s constructs. In this re-
gard, attitudes toward behavior were assessed using a scale drawn from ref. [5] and ref. [88].
Likewise, both subjective norms and PBC constructs were evaluated using scales adapted
from refs. [46,88,89]. Furthermore, start-up self-efficacy was assessed using a scale derived
from refs. [34,35]. In addition, drug waste collection-related knowledge was evaluated
using a scale obtained from ref. [49]. Finally, the intention towards creating a green start-up
was measured using a scale drawn from refs. [34,58]. Respondents were asked to accurately
determine their degree of agreement with the nineteen statements (three statements for
each construct except for attitudes, where there were four statements), using a”5-point
Likert scale”, where (1) is “strongly disagree” and (5) is “strongly agree”. The measurement
tool was originally developed in English, and then two professional translators translated
it into Arabic, being the mother tongue of the respondents. Before conducting the intended
research project, the authors performed a pilot study with a sample of 20 university stu-
dents in order to assess the efficacy and adequacy of the measurement items; that is, to
verify the reliability and validity of the questions. Accordingly, some minor modifications
were made to the questionnaire items. Table 1 shows the final measurement instrument.

Table 1. Measurement of constructs.

Constructs and Item Source

Attitude (ATT)
ATT1—I think creating a start-up to collect unwanted drugs is good ethical behavior

[5,88]ATT2—I believe creating a start-up to collect unwanted drugs is wise and rational behavior
ATT3—I think creating an unwanted-drug collection start-up is favourable behavior
ATT4—I think creating an unwanted-drug collection start-up can help protect our environment
Subjective Norm (SN)
SN1—If I decided to start a start-up to collect unwanted drugs, my close family would encourage me

[46,88,89]SN2—My colleagues will support my creation of a start-up to collect unwanted drugs
SN3—My friends will approve my decision to create a start-up to collect unwanted drugs
Perceived Behavioural Control (PBC)
PBC1—For me, it would be easy to create a green start-up to collect unwanted drugs

[46,88,89]PBC2—Creating a green start-up to collect unwanted drugs is under my control
PBC3—I have enough resources to create a green start-up to collect unwanted drugs
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Table 1. Cont.

Constructs and Item Source

Start-Up Self-Efficacy (SSE)
SSE1—I have complete confidence in my ability to create a start-up to collect unwanted drugs

[34,35]SSE2—I have confidence in my ability to meet the challenges that can hold me back while creating and managing an
unwanted drug collection project
SSE3—I believe I can create a start-up to collect unwanted drugs
Drugs Waste Collection-related Knowledge (DWCK)
DWCK1—I know how to collect waste drugs properly

[49]DWCK2—I have good knowledge about how to sort unwanted drugs
DWCK3—I know how to dispose of unwanted drugs safely
Intentions (IN)
IN1—I will do my best to create a start-up to collect unwanted drugs in the future

[34,58]IN2—I plan to create a start-up to collect unwanted drugs in the future
IN3—I am willing to create a start-up to collect unwanted drugs in the future

3.3. Analysis Strategy

Data were analyzed using IBM SPSS 26 (“IBM Corporation, Armonk, NY, USA”). To
determine the respondents’ characteristics, frequencies, and percentages were used. Also,
means and standard deviation (SD) scores were measured for all six constructs of the study
model. Additionally, reliability was checked using Cronbach’s alpha. In addition, the
skewness and kurtosis statistics were used to assess the normality, while the “variance
inflation factor”(VIF) and tolerance statistics were used to test the multicollinearity problem.
To test the hypotheses, we applied multiple hierarchical regression analysis, and considered
the p-value < 0.05 to be significant. The aim of choosing hierarchical regression was to
determine the contribution of each antecedent in explaining intentions to engage in creating
green start-ups to collect unwanted drugs, in addition to exploring the importance of
incorporating additional constructs with the original TPB model.

4. Results
4.1. Respondents’ Characteristics

As presented in Table 2, among the 328 respondents, 53.66% were male students,
and 46.34% were female students. Most respondents (29.27%) were aged 22 to 25 years.
Furthermore, 38.42% of respondents were studying at the bachelor’s level and 45.12%
were studying at the master’s level. Regarding specialization, approximately 22% of the
respondents were business management students and about 20% were marketing and
commerce students. In addition, the monthly family income of 37.19% of respondents
ranged between DZD 40,000 and 60,000.

Table 2. Profiles of respondents (N = 328).

Variables Items Frequency Percentage

Gender
Male 176 53.66

Female 152 46.34

Age (years)

18–21 73 22.26
22–25 96 29.27
26–30 75 22.86
31–35 51 15.55
>35 33 10.06

Education level
Bachelor student 126 38.42
Master student 148 45.12

Doctoral student 54 16.46
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Table 2. Cont.

Variables Items Frequency Percentage

Specializations

Business Management 71 21.65
Marketing and Commerce 64 19.51

Pharmacy 49 14.94
Medicine and Nursing 56 17.07

Biology 35 10.67
Other 53 16.16

Monthly household income (DZD)

<40,000 75 22.87
40,000–60,000 122 37.19
60,001–80,000 68 20.73

>80,000 53 16.16
Missing 10 03.05

4.2. Descriptive Data Analysis

Table 3 presents the correlation matrix. Therefore, score means and standard deviations
(SDs) were calculated for all the constructs. Accordingly, respondents were found to have
strong intentions to create green start-up ventures to collect unwanted drugs (M = 4.05),
positive attitudes toward creating this type of venture (M = 3.80), high subjective norms
(M = 3.54), and high PBC (M = 3.65). They also have high self-efficacy with regard to their
ability to launch these projects (M = 3.78). Meanwhile, it was found that they had a low
drug waste collection-related knowledge (M = 2.45). In addition, Cronbach’s Alpha values
ranged between 0.802 (for intention) and 0.941 (for subjective norm), thus exceeding the
threshold of 0.7 suggested by Henseler et al. [90].

Table 3. Descriptive statistics and correlation matrix.

Constructs 1 2 3 4 5 6

1. Attitudes -
2. Subjective norms 0.540 ** -

3. PBC 0.596 ** 0.651 ** -
4. SSE 0.804 ** 0.557 ** 0.641 ** -

5. DWCK 0.586 ** 0.540 ** 0.496 ** 0.616 ** -
6. Intention 0.671 ** 0.591 ** 0.652 ** 0.693 ** 0.611 ** -

Mean 3.80 3.54 3.65 3.78 2.45 4.05
SD 0.62 0.80 0.76 0.75 0.73 0.61

Cronbach’s Alphas 0.828 0.941 0.910 0.855 0.931 0.802
Skewness −0.941 −1.015 −1.223 −1.351 −0.363 −0.966
Kurtosis 1.406 1.200 1.803 2.236 −0.284 1.319

Note: ** Correlation is significant at the 0.01 level (2-tailed). Perceived behavioral control (PBC), start-up self-
efficacy (SSE), and drug waste collection-related knowledge (DWCK).

As shown in Table 3, correlation coefficients were computed, and all constructs were
positively and significantly associated with each other. Intentions to create green start-ups
to collect unwanted drugs were positively connected with attitudes (r = 0.67, p < 0.01),
subjective norms(r = 0.59, p < 0.01), and PBC (r = 0.65, p < 0.01). Likewise, students’
intentions were positively associated with self-efficacy (r = 0.69, p < 0.01) and drug waste
collection-related knowledge (r = 0.61, p < 0.01).

Before moving on to testing the research hypotheses, we conducted a normality test.
For this reason, the values of skewness and kurtosis were calculated. Mouloudj and
Bouarar [43] (p. 212) pointed out that “the data follows a normal distribution if the values
of skewness range between ±2 and values of kurtosis range between ±7”. As shown in
Table 3, the skewness values ranged between −1.351 and −0.363, and the kurtosis values
ranged between −0.284 and 2.236; this means that the condition of normality is met, and
therefore we can conduct multiple regression tests.
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4.3. Hypotheses Testing

Multicollinearity was examined through “variance inflation factor” (VIF) and tolerance.
As indicated by Hair et al. [91], the results presented in Table 4 indicate that the VIF values
were less than the threshold of 5, and the tolerance values were higher than the threshold of
0.2. Hence, there was no concern about multicollinearity. Next, we conducted hierarchical
multiple regression analysis to test the hypotheses of the proposed model, where three
models were considered. On this basis, Model 1 included the original TPB constructs, in
Model 2 the self-efficacy was combined with TPB, andin Model 3 the construct of drug
waste collection-related knowledge was added to Model 2.

Table 4. Results of hierarchical regression analysis.

Models B t Sig Tolerance VIF F R2 (Adjusted R2)

Model 1

(constant) 1.231 8.652 0.000
141.449

(p < 0.001) 0.567 (0.563)
ATT 0.385 8.372 0.000 0.605 1.653
SNs 0.140 3.726 0.000 0.541 1.849
PBC 0.236 5.700 0.000 0.492 2.033

Model 2

(constant) 1.262 9.081 0.000

115.980
(p < 0.001) 0.590 (0.584)

ATT 0.217 3.621 0.000 0.338 2.960
SNs 0.125 3.386 0.001 0.535 1.868
PBC 0.190 4.560 0.000 0.459 2.178
SSE 0.218 4.207 0.000 0.310 3.223

Model 3

(constant) 1.329 9.732 0.000

100.813
(p < 0.001) 0.610 (0.604)

ATT 0.182 3.081 0.002 0.331 3.022
SNs 0.088 2.375 0.018 0.504 1.982
PBC 0.187 4.594 0.000 0.459 2.179
SSE 0.169 3.246 0.001 0.294 3.403

DWCK 0.161 4.131 0.000 0.552 1.812

Note: Attitude (ATT), subjective norms (SNs), perceived behavioral control (PBC), start-up self-efficacy (SSE), and
drug waste collection-related knowledge (DWCK).

As shown in Table 4, based on the outcomes of Model 1, attitude had a positive and
significant effect on students’ intentions to create green start-ups to collect unwanted drugs
(β = 0.385, p < 0.001); thus, H1 is confirmed. Furthermore, the results also demonstrated
that subjective norms positively affected intentions to create green start-ups (β = 0.140,
p < 0.001); as a result, H2 is accepted. In addition, the analysis also showed that PBC had a
significant impact on intentions to create green start-ups (β = 0.236, p < 0.001); therefore,
H3 is supported. The results also show that the original TPB constructs explained 56.30%
of the variance in students’ behavioral intentions to create green start-ups.

The results of Model 2 reveal that attitude (β = 0.217, p < 0.001), subjective norms
(β = 0.125, p = 0.001), PBC (β = 0.190, p < 0.001), and start-up self-efficacy (β = 0.218,
p < 0.001) have a positive and significant effect on intentions to create green start-ups.
As a result, H4 is supported. In addition, the empirical results reveal that the integrat-
ing self-efficacy with the TPB constructs was able to explain 58.40% of the variance in
students’ intentions.

Additionally, the results of Model 3 show that attitude (β = 0.182, p = 0.002), subjective
norms (β = 0.088, p < 0.05), PBC (β = 0.187, p < 0.001), start-up self-efficacy (β = 0.169,
p = 0.001), and drug waste collection-related knowledge (β = 0.161, p < 0.001) have a
positive and significant effect on intentions to create green start-ups. As a result, H5 is
confirmed. Moreover, the results obtained reveal that adding self-efficacy and drug waste
collection-related knowledge with the TPB constructs explained 60.40% of the variance in
students’ behavioral intentions, and this indicates an improvement in the predictive power
of the expanded model by 4.10% compared to the original TPB model.

Based on the results shown above, five hypotheses were tested, and all hypotheses,
H1, H2, H3, H4, and H5, were accepted. The results clearly indicate that attitude, subjective
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norms, PBC, start-up self-efficacy, and drug waste collection-related knowledge are signif-
icant drivers of intentions to create green start-up projects for the purposes of collecting
unwanted drugs.

5. Discussion, Practical Implications, and Limitations
5.1. Discussion

The aim of this paper was to predict students’ intentions to create green start-ups to
collect unwanted drugs by including start-up self-efficacy and drug waste collection-related
knowledge into the TPB. In this regard, it is expected that this paper will contribute effectively
to the debate on finding sustainable solutions to reduce the problem of drug waste.

In the beginning, in contrast to the results of Agu [75], which revealed that PBC
negatively and non-significantly affected students’ intentions to engage in sustainable
entrepreneurship, our results confirmed that PBC was the strongest antecedent of intentions
towards creating green start-ups in order to collect unwanted drugs in the Algerian context.
In this regard, Bouarar et al. [35] supported that PBC is a strong antecedent of creating green
start-ups among Algerian students. In turn, Hoogendoorn et al. [28] confirmed that “a lack
of financial, administrative, and informational support”arethe most important challenges
facing creating sustainable start-ups. Makki et al. [26] found that lack of knowledge is
one of the barriers to green entrepreneurship. This means that (1) the effect of PBC on
behavioral intentions may vary from one context to another depending on the nature of
the facilities and resources available, and (2) the availability of the necessary resources
and skills plays a decisive role when students think about launching a start-up project
to collect unwanted drugs. Therefore, it is unreasonable for students to engage in such
projects if they believe that the task will be technically complex and require greater skills
and that the project may fail at the beginning. Similar results were also achieved by Lopes
et al. [57], Mehraj et al. [19], Prabowo et al. [46], Lang et al. [21], Thelken and de Jong [58],
and Yasir et al. [59], who empirically demonstrated that PBC has a significant effect on
green and sustainable entrepreneurship intentions. Accordingly, we conclude that the
perception of difficulties may thwart the idea of launching a start-up project. As soon as
potential entrepreneurs perceive the presence of obstacles during the first stage (launch)
or the advanced stages (expanding and growing the project), they may abandon this idea.
On the contrary, the perceived ease of implementing a green start-up project to collect
unwanted drugs will encourage students to ultimately implement it without fear of failure.

Our results confirmed that attitudes are the second most important antecedent of
intentions to create green start-ups, indicating that strong positive attitudes can generate
the intention to engage in green start-up projects to collect unwanted drugs. Therefore,
students who have positive attitudes toward green start-ups may be more willing to
engage in the experience of creating a green start-up project, and they are also more
eager to research and learn about how to create a start-up company. Previous evidence
has also demonstrated that attitudes can be a contributing factor to engaging in green
and sustainable entrepreneurship [19,21,24,45,67,73–75]. The result of Sher et al. [56] is
consistent with the significant influence of attitudes on launching a sustainable start-up.
Likewise, a paper by Bouarar et al. [35] also determined that positive attitudes have a
significant impact on the intention to engage in green start-up projects.

Furthermore, our results suggest that start-up self-efficacy is the third most important
antecedent of intentions to create green start-ups. This indicates that students who have
higher green start-up self-efficacy “will have more confidence, ability, strength and belief
in themselves” [81], which may generate stronger intentions to engage in green projects
to collect unwanted drugs. Conversely, if a student feels the desire to create a green
start-up “but does not perceive high levels of self-efficacy, he or she will not intend to
do so” [55] (p. 9). This result supports the results of several previous empirical works
that perceived self-efficacy has a positive impact on green entrepreneurship intentions
directly [23,34,55,67,74,77,89] and indirectly [56,79]. Self-efficacy is “termed as an enabling
factor in recognizing the opportunity of an entrepreneurial startup” [80] (p. 2), and it is
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also “a central personality characteristic that contributes to the understanding of what
drives the successful growth of start-ups” [82] (p. 1043). However, as a result of a lack of
experience, some students may perceive that they have high self-efficacy, but when they
actually begin entrepreneurial work, they find that their skills are insufficient and that they
must acquire more knowledge and skills to achieve the desired success. Therefore, we
claim that self-efficacy, no matter how high, always needs development, especially in light
of the era of digital technology, which requires continuous learning and training.

In addition, the results showed that drug waste collection-related knowledge is a
significant antecedent of intentions towards creating green start-ups. This means that the
basic knowledge (tacit and explicit knowledge) about how to perform the activities of
collecting unwanted drugs plays an important role in forming the intention to create a start-
up company to collect these drugs. In this context, Jalal et al. [69] found that knowledge of
bio-medical waste management among healthcare workers is related to gender, educational
level, and professional experience. Recently, Papp-Váry et al. [70] (p. 9) reported that
college students (Generation Z) have a lot of uncertainty and fear towards green start-
ups, which may be due to “a lack of appropriate knowledge and practical knowledge”.
Furthermore, Michael et al. [4] recommended the need to integrate “pharmaceutical waste
management lectures” into university education curricula. The results of Noor et al. [62],
Roy [24], and Tee et al. [20] are in line with the significant influence of entrepreneurial
knowledge on green entrepreneurial intention. In fact, pharmacy and medical students
may have better knowledge regarding the types, classification, ingredients, toxicity, and
risks of drugs compared to students of other specializations. Nevertheless, drug waste
collection-related knowledge, including technical and management knowledge, and safety
and security risk knowledge (such as the risks to which collectors are exposed) is a necessary
requirement for every student (or any other person) wishing to engage in waste collection
activities [8,41,68,69,71].

Finally, the results demonstrated that subjective norms had a significant effect on
green start-up venture intentions, yet a smaller effect compared to the other antecedents.
This means that students’ decisions regarding planning to launch green projects to collect
unwanted drugs may be influenced by the information and advice they receive from people
whose opinions they value. For example, students may consult their professors or people
with experience in the field of entrepreneurship about the idea of creating a start-up to
collect unwanted drugs, especially since most students do not have previous experiences
that would qualify them to make important decisions like this. Moreover, many students
lack financial resources, which forces them to request financial support from other people,
especially family members. In this case, they must convince them of the feasibility of
launching a green start-up project, and during this, the advantages and difficulties are
discussed, which ultimately leads to approval or rejection of the idea of the proposed start-
up project. This result supports previous investigations which confirmed that subjective
norms significantly predict individuals’ intentions to engage in green entrepreneurial
projects (e.g., refs. [19,57,67,75–77]). It should be noted that the level of effect of social
influence, in such cases, on the student’s intentions may be affected by several factors,
including personal traits, educational level, and experience of subjective norm, as well as
the perception of information quality provided by members of reference groups.

5.2. Practical Implications

The obtained results of the empirical study have several practical implications, which
may assist different stakeholders, including policymakers. In this vein, our study revealed
that the formation of students’ intentions to engage in creating start-ups specialized in
collecting unwanted drugs can be predicted by the TPB constructs model along with self-
efficacy and knowledge related to waste collection. Therefore, to form positive attitudes
towards creating start-ups to collect unwanted drugs, several efforts must be dedicated
to strengthening positive attitudes. On the other hand, efforts also must be invested
to transform neutral and negative attitudes into positive ones by providing students
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with economic, environmental, and social advantages and motivations to create green
projects to collect wasted drugs. It is also possible to form positive attitudes for students
towards green start-ups through the language of money (personal benefits) and how
these specific projects, if successful, can generate suitable profits for them. Accordingly,
conventional media and social media platforms could be effective tools for broadcasting
promotional campaigns aimed at building favorable attitudes toward these projects (see
Papp-Váry et al. [70]). Furthermore, promotional activities focused on subjective norms,
especially those conducted by opinion leaders (such as university professors) among
students, can enhance positive intentions. Some professors enjoy the great ability to
influence their students’ decisions by advising, guiding, and providing them with reliable
scientific information. Moreover, students may be greatly influenced by their parents’
opinions, especially since launching a new project requires family financial and moral
support. Therefore, convincing parents of the feasibility of these projects may contribute
to making parents take the initiative to propose and discuss the idea of engaging in such
projects. In addition, religious scholars and leaders may have an effective impact on
religiously committed students by motivating them to engage in sustainable activities that
provide benefits to society, and the environment, in addition to being a business aimed at
making money. As for the difficulties that some students may face before launching their
start-ups or after starting the activity, various stakeholders must contribute to overcoming
these difficulties. The government can provide financial support; the MKESME can provide
information, accompaniment, and solutions to solve administrative problems; the Ministry
of Health can provide technical support experts; and the MHESR can provide appropriate
training. Pharmaceutical manufacturing companies can also play the role of an intermediary
(main collection center) that receives drug waste from start-ups and then delivers it to
pharmaceutical waste disposal centers. Therefore, different parties need to dedicate their
efforts in line with a unified vision to overcome any obstacles that may prevent the effective
implementation of such types of start-up projects.

In addition, self-efficacy and knowledge regarding waste collection are important
antecedents of intentions to engage in start-ups to collect unwanted drugs. Therefore,
students’ confidence in their abilities and personal skills to engage in such projects should
be strengthened to make them feel that they are capable and possess sufficient and nec-
essary skills to manage, maintain, and develop their start-ups. This could be achieved
by providing brochures and/or videos that explain and illustrate the various tasks and
stages of collecting waste drugs and present previous successful experiences of university
students who have been through the same process. Regarding knowledge related to the
collection of waste drugs, it is important to provide students with the necessary knowledge
that the process of collecting unwanted drugs requires, either administrative knowledge
or technical knowledge. Providing reliable knowledge may generate positive attitudes
toward the collection of drug waste among students and draw their attention to possible
opportunities in their environment, and this may prompt them to make their projects reality.
In this context, training courses and workshops led by experts and doctors specialized in
collecting drug waste can be organized for students. A university, through specialized
professors, can also provide students with important information about how to implement
such projects. In addition, the inclusion of waste management courses and techniques
within the entrepreneurship specialization curriculum will significantly contribute to ob-
taining more knowledge of the details of such activities (see Michael et al. [4]). In this
context, Qazi et al. [88] (p. 1154) confirmed that “university green entrepreneurial support
results in positive green entrepreneurial intention”.

5.3. Strengths and Limitations of Study

The contribution of this study is expected to effectively contribute to solving unwanted
drug problems; however, our study is not without limitations that should be pointed out,
which could serve as the starting points for future research projects. First, our study
examined intentions to create green start-up projects to collect unwanted drugs in the
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Algerian context, and therefore the findings may not be generalizable to non-similar con-
texts. Therefore, future studies could explore these intentions in different environmental,
social, economic, and cultural contexts in order to develop comprehensive conclusions. The
current study model can also be applied to investigate green business intentions to collect
various types of waste, such as plastic waste, glass, electronic products, bread, building
materials, and others. Secondly, our study focused on expanding the TPB model by annex-
ing self-efficacy and knowledge related to waste collection to the model, and undoubtedly
other constructs may have an impact on intentions to create green start-ups to collect waste
drugs. Therefore, future investigations could extend the TPB with other constructs such as
environmental values, religious values, moral values, benefit perception, and risk percep-
tion of pharmaceutical waste collection. It is also expected that including family support,
government support, social support, and university support as mediating variables and/or
including the student’s scientific specialization, experience, gender, and family income level
as moderating variables will contribute to filling some of the research gaps in this research
field. Third, our study investigated behavioral intentions through the TPB approach, while
applying other theories and models, such as attitude–behavior–context (ABC) theory, self-
determination theory, and entrepreneurial event model, or mixing them may lead to the
accumulation of existing knowledge. Fourth, our study examined intentions to create green
start-up projects to collect unwanted drugs, while other studies have examined intentions
to reduce drug waste from the perspective of customers (e.g., ref. [5]). However, these
projects may face difficulties in finding families who have unwanted drugs. Therefore, it
would be very useful to investigate the determinants of technology adoption by sustainable
entrepreneurship to collect waste drugs and to explore the willingness of customers to
use applications and systems used for this purpose in different contexts, including the
context of remote areas. Fifth, although the questionnaire survey method is commonly
used in studies of behavioral intentions in the field of green entrepreneurship, future inves-
tigations could use other methods such as expert assessments or interviews by applying
cluster analysis or structural equation modeling. Sixth, there is another possible limitation:
our study examined students’ intentions from different specialties without focusing on
a specific specialty, and certainly the level of knowledge related to the collection of un-
wanted drugs varies between different specialties, so capturing the role and source of such
knowledge in shaping behavioral intentions by focusing on a specific specialty deserves
further discussion. It would also be interesting to understand the impact of different types
of knowledge (technical knowledge of waste collection, procedural knowledge, adminis-
trative knowledge, drug waste management knowledge, etc.) on encouraging students
to engage in such sustainable projects. Finally, studies that examine the barriers (such as
regulatory, administrative, legal, and financial barriers) that may hinder the creation of
green start-ups to collect unwanted drugs can provide various stakeholders with insights
that can help them design more effective strategies for managing wasted drugs.

6. Conclusions

Waste in general, especially hazardous waste, may cause harm to humans, animals,
plants, and water [10,33,47]. Therefore, it is very important to dispose of it properly [2,4].
Moreover, in light of the lack of customer awareness, the lack of cooperation of some
pharmacists, and the lack of unwanted drug return facilities (i.e., collection projects),
encouraging the establishment of green start-up projects to collect unwanted drugs can be
considered a sustainable and effective solution to reduce the environmental, social, and
economic costs of wasting drugs. Accordingly, in order to fill the wide research gap in
this field, this paper investigated the drivers of intention to create green start-up projects
to collect unwanted drugs among students. To achieve this purpose, the TPB model was
expanded with start-up self-efficacy and drug waste collection-related knowledge. The
results obtained indicate that intentions to engage in creating green start-up projects are
driven by PBC, attitudes, start-up self-efficacy, drug waste collection-related knowledge,
and subjective norms. Together, these variables explained 60.40% of the variance in students’
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behavioral intentions, providing valuable information to stakeholders about the nature of
interventions they can use to motivate students who are ambitious and interested in creating
green innovative projects. Furthermore, the incorporation of self-efficacy and knowledge
into the TPB adds an explanatory power of 4.10%, thus indicating the importance of
extending the TPB when investigating green entrepreneurship intentions and behaviors in
practice, although many start-up projects can fail to continue. However, in the age of digital
technology, it seems that waste drug collection projects can benefit from available emerging
technologies (e.g., blockchain, artificial intelligence, big data, apps, and drones) to reduce
costs and improve the quality of services provided, which may maximize their chances
of success. In conclusion, it can be said that the responsibility of encouraging students
(and other people) to take the initiative to create green start-up projects and work to
collect unwanted drugs falls on all stakeholders, including the government, pharmaceutical
companies, and universities.
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