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Abstract 
 
Skincare products, hair care, oral care, cosmetics, and products for feminine hygiene are included in the Personal Care Products (PCP). This study was conducted to determine the level of knowledge and practice in the purchase of green personal care products (PCP). A cross-sectional study was done by distributing a modified set of questionnaires containing five sections among undergraduate students at UPM. Respondents (n=276) were obtained through the multistage cluster sampling method. The data were analyzed by using SPSS version 25.0. The results showed that the majority of respondents had high knowledge (48.0%) of green personal care products (PCP). Based on this study, the buying practice of green personal care products was still at a moderate level (73.0%). Chi-square analysis shows that there was a significant relationship between gender with knowledge and practice with p<0.05, (p=0.0001), and (p=0.004) respectively. In addition, there was also a relationship between knowledge and practice (p<0.05). In conclusion, youth are only aware of the importance of choosing green products, but they still continue to buy conventional products, which will negatively affect the environment in the long run. This issue needs to be highlighted to ensure environmental sustainability in the future. Furthermore, the Ministry of Higher Education and Universiti Putra Malaysia needs to strengthen environmental education in university to create more awareness of environmental protection and conservation among undergraduate students.
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Introduction 

The environmental challenges faced by communities around the world are causing people to become more concerned about environmental issues. The rapid growth in the human population leads to rapid urbanization and development, which leads to an increase in the production of non-biodegradable products. Some people are aware of environmental concerns such as waste pollution. Therefore, they recognize that the purchase of their green products can help the world move towards sustainability. The purchase of green products refers to the purchase of consumer ecologically friendly products or sustainable products that are harmless to the environment (Kilbourne & Pickett, 2008). These products are usually made from natural or recycled materials and have less impact on the ecosystem. Biodegradable products are products that help replenish our earth (Mansvelt, 2011). Many countries have raised awareness to buy green products with greater environmental benefits for society. Therefore, in Malaysia, the government has taken decisive action against environmental protection. For example, to encourage the use of environmentally friendly goods, the availability of green and environmentally friendly goods in the market as desired by customers is being ensured. Green companies such as The Body Shop and Starbucks have also brought green goods products to market. It is a move to increase green brand awareness among consumers (Moeliono et al., 2020). Starbucks also encourages consumers to bring their own containers when purchasing coffee and other drinks at their outlets by giving them coupons as an encouragement toward environmental sustainability (Tsai et al., 2020).
There is a significant gap between environmental concerns and ecological products. Research by Young et al. (2010) stated that even though the consumer already has a highly favorable attitude toward the green purchase, it does not guarantee the actual purchase of the green product. Moreover, a lack of studies focusing on the environmental knowledge and practice of green purchasing behavior, especially PCP in Malaysia (Saleki & Seyedsaleki, 2012). Previous studies showed that the knowledge, attitudes, and environmental awareness among students in higher institutions in Malaysia are at a reasonable level (Mei, Wai & Ahamad, 2016). A study was conducted in the Philippines on the safe use of cosmetics and personal care products among journalists, but the results should not be generalized to university students due to different groups (Serrano, 2015). Based on the current literature, the number of studies on the knowledge and practice of green purchases is very limited. In Malaysia, there is a limited of studies related to the purchase of PCP green among undergraduate students. There is a need to provide baseline data on the level of knowledge and the level of PCP green purchasing practice among undergraduate students. This is to ensure that students develop awareness and form consistent environmental behaviors. The study is also expected to encourage students to make more sustainable consumption decisions as well as purchase toxic-free and environmentally harmless goods in their daily lives.


Literature review 
 
Green purchasing awareness

Green purchasing becoming more important in ensuring the protection against climate change and other ecological problems. In this study, the researcher decided to focus on consumers of university students because students are the most influential and profitable section of consumer spending in the green market (Mokhlis, 2009). A study by Ansu-Mensah (2021) proves that there is an impact of green product awareness among university students the intention of buying green is driven by price, high value, and the product’s quality. Students are among the customers concerned about environmental issues because they are exposed to such issues on a regular basis. It also reported students were aware of environmental concerns, but in practice, they had not yet changed (Chan et al., 2015). Awareness of environmental concerns and environmental conservation awareness has increased in the community, but the level of involvement of individuals in environmental protection activities is still weak (Wahida et al., 2004). Soonthonsmai (2007) stated that green consumers are described as consumers who are concerned with environmental issues. They often have a strong attitude that they are responsible for protecting the environment and thinking about environmental problems. Therefore, green consumers usually buy products that have fewer environmental effects. Renfro (2010) also describes green consumers as people who endorse companies that trade in an environmentally sustainable. They are buying green products and participating in the manufacturing process and environmental protection, and they believe there is a link between product consumption and environmental conservation (Tamer & Popescu, 2016).

Personal care products as a green product
	
[bookmark: _Hlk74870417][bookmark: _Hlk75384092]Green products are products that use recyclable, reduce waste, reduce adverse effects on the environment, and produce fewer harmful contaminants (Mazar & Zhong, 2010). In other words, green products known as environmentally friendly or sustainable products have fewer adverse effects on humans and the environment and, from a social and economic perspective, provide more opportunities for long-term practical growth. In the development of Malaysia's industry, knowledge of green products is significant. The green products sector has expanded significantly in line with My HIJAU, which is more sustainable under the Malaysian Government's policy to enable local manufacturers, producers, and suppliers to manufacture green products and services. Green products became increasingly popular because it is safer, hygienic, and environmentally friendly (Ali, Noraziah & Mohd Azlan, 2012). Personal care product (PCP) is one of the by-products of green products. There are one of the main elements that we often see in drug and department stores that are used for health and beauty. PCP includes skincare, haircare, oral care, cosmetics, toiletries, and products for feminine hygiene (Ezlika et al., 2017). It was used by communities in Malaysia for personal health, hygiene, or cosmetics (Davis, 2010). However, most of the packaging used by PCP is plastic which can cause environmental threats. With the increased population in the country, today's rise in PCP has been one of the threats to the environment. The study concerned on purchasing of green products among PCP rather than food and electrical products. The problems regarding the use of PCP were plastic waste disposal and harmful chemical ingredients which can cause environmental pollution and eventually can also affect humans such as endocrine disruption and reproductive effects (Srinivasan et al., 2019).

Consumerism and environmental pollution

With the increased population in the country, today's rise in PCP has been one of the threats to the environment. The study concerned on purchasing of green products among PCP rather than food and electrical products. The problems regarding the use of PCP were plastic waste disposal and harmful chemical ingredients which can cause environmental pollution and eventually can also affect humans such as endocrine disruption and reproductive effects (Srinivasan et al., 2019). The toxic chemical added in the plastic production of PCP can transfer into animal tissue. At the end of the life cycle, it will enter the human food chain. When marine organisms consume it, the toxins absorb from the water accumulate up the food chain causing seafood potentially hazardous for human consumption (Earth Day Network, 2018). The existence of microplastics in the stomach of the Manila shell, Venerupis Philippinarum was proven by one of the studies carried out in the Philippines (Davidson & Dudas, 2016.). Microplastics are a matter of marine pollution since they are tiny, and during the water treatment process, they cannot be filtered out, which then flowed into the marine waterways (Westphalen & Abdelrasoul, 2018). 


Green product purchasing among students

Using green products is unusual among students because students' needs for environmentally friendly products are not high on their priority list. Green product prices higher than regular product prices are also a source of concern since they make it difficult for students to satisfy their needs. Students tend to buy items that are less expensive because their income is unstable. Green product companies face a difficult task in providing environmentally friendly things that are also cost-effective and popular among students (Nam, Dong & Lee, 2017). Beckford et al. (2010) claim that attitude is a crucial factor in green product quality. This study supports the findings of a previous study by Paco et al. (2009), which found that consumers' environmental attitude influences their decision to buy a green product, even if it is not a primary motivation for them to buy green items. A study among Generation Y in Thailand reveals that attitude towards green packaging and green marketing awareness have the strongest effects on purchasing intention while environmental concern seems to have the weakest effect on purchasing intention for green personal care products (Moslehpour et al., 2021). A study in India showed that eco-knowledge and peer influence of consumers play a vital factor that inducing consumers to purchase green personal care products (Hariharan & Suresh, 2016). A study by Mohammad (2017) among consumers in Klang Valley showed that quality perceptions of organic personal care items are not significant in influencing consumers' intention to purchase organic personal care products. Young consumers in Malaysia who act in a greener way claim that government has the basic and necessary responsibility to conserve the environment, even though individuals are highly aware and concerned about their environment (Abdul Wahid & Abustan, 2002). Abdul Wahid et al. (2000) revealed that every agency has an equally important role in building a positive environmental attitude. Therefore, many businesses on green products have recently begun to stress their environmental obligation through environmentally friendly products created and to keep track of environmental changes.


Method and study area
 
Study design and sample size

This study has used a cross-sectional research design that focuses on determining PCP green purchase knowledge and practices among undergraduate students at Universiti Putra Malaysia. The study was conducted at Universiti Putra Malaysia, Serdang, Selangor from 22 March 2021 to 8 May 2021.  UPM was chosen as a study location as it ranked first in Malaysia as the top university in the UI-Green Metric World University Ranking. A study done by Hassan et al. (2011) stated that undergraduate students in Malaysia had a 79.72% level of knowledge of the environment. According to the Corporate Strategy & Communication office (CoSComm), the number of undergraduate students in UPM as of June 2020 is 15 000. The sample size was calculated using the Open Epi, a website statistical calculator for proportion for one group formula (Sullivan et al., 2009). The sample size calculated is 251. However, 10% of the sample size was added if any likelihood of dropout among respondents occurs. From the calculation of sample size, the optimum sample size needed was 276 respondents to answer the questionnaires. Since this study involves five courses, the total number of respondents for each course was 55 respondents. Approval from the Ethics Committee of Universiti Putra Malaysia (UPM) was obtained before the study was conducted. This research was conducted on a voluntary basis where all respondents were given a brief on how the study was conducted and filled in the consent form provided. All identities and personal information obtained from the research remain private and confidential. The data obtained was also used only for the purpose of the study. The ethics reference number of this study is JKEUPM-2020-485.

Study instrumentation (questionnaire)

A questionnaire was modified from another research by Serrano (2015). The questionnaire is comprised of five sections. The first section, Section A consists of the socio-demographics of the respondents which are age, gender, and race. The second section, Section B consists of general questions regarding the green purchase of PCP. Next, Section C consists of knowledge about the green purchase of PCP. Section D consists of practice on the green purchase of PCP. Lastly, Section E consists of questions on suggestions for improvement of green purchase on PCP. The level of knowledge and practice on green purchase of PCP among respondents were evaluated by using a self-administrated questionnaire. Furthermore, to ensure the reliability of the questionnaire, a pilot study was conducted among 27 respondents from undergraduate students from other universities who had similar characteristics to the sample subject. Connelly (2008) recommends that a pilot study sample be 10% of the sample project for the larger parent study. Sample size from 10 to 40 per group is evaluated for their adequacy in providing estimates precise enough to meet a variety of possible aims (Hertzog, 2008). The Cronbach alpha obtained from the pilot study was 0.783. Thus, the questions were considered reliable.

Data collection and analysis

The data were collected by distributing the questionnaire to the respondents and requiring them to fill in the information. In this study, a multistage cluster sampling technique was used to select samples. In the first stage, the cluster sampling method was used where the faculty was divided into three disciplines, namely Medicine and Health Sciences, Science and Technical, and Arts and Social Sciences. A total of five faculties were selected from 15 faculties at UPM. In the second sampling stage, one department was selected randomly from each of the faculties which means only selected students from chosen department were involved in this study. Then, one department was chosen randomly from each of the faculties by using random tables to get a specific study sample. The sampling population was conducted among undergraduate universities at UPM. The number of samples in this study was 276 students. This study was divided into three different clusters, which are Medicine and Health Sciences, Science and Technical, and Art and Social Sciences. At UPM, there are only a Faculty of Medicine and Health Sciences under the cluster of Medicine and Health Science, thus, the (Department of Environmental and Occupational Health), was chosen as a course in this study. This was followed by a cluster of Science and Technical (Department of Electrical and Electronic Engineering and Department of Physics), and Arts and social sciences cluster (Department of Accounting and Finance and Department of Food Science). Since this study involves a total of five courses, the total number of respondents for each course was 55. The questionnaires were collected and analyzed by using ‘Statistical Package for Social Sciences (SPSS) Version 25.0. Descriptive statistics were used to determine the mean and standard deviation. Chi-square was used to determine the association between two different groups. The level of knowledge and practice on green purchase of PCP was evaluated using the scoring method based on Table 1.

Table 1. The scoring method for knowledge and practice

	Scoring method
	Number of questions
	Level of score
	Mean of score
	Standard deviation

	
	
	Low
	Moderate
	High
	
	

	Knowledge
	15
	0-11
	12-13
	14-15
	13.13
	1.42

	Practice
	20
	0-46
	47-69
	70-80
	58.85
	12.02



To determine the knowledge and practices of the respondents on the purchase of PCP green 35 questions were given. Each correct answer was given a score of 1 and 0 for the wrong answer. According to Ajit and Chapman (2011), the overall score was changed in terms of score level and classified into 3 levels which were low, medium, and high. Each correct answer on the knowledge assessment was given a score of 1 and 0 scores for the wrong answer. The overall score was converted in terms of score level and was classified into three levels (low, moderate, and high knowledge). For the knowledge assessment, a mean score of 13.13 and a standard deviation of 1.42 was used to classify the subjects into three groups as follows (Ajit & Chapman, 2011). A score of 0 to 11 was classified as low level, a score between 12 to 13 was classified as moderate level and a score of 14 to 15 was classified as high level. The practice scoring method followed these scoring criteria a strongly agree answer with 4 points, agree with the answer with 3 points, disagree answer with 2 points, and a strongly disagree answer with only 1 point. The overall score was converted in terms of score level and was classified into three levels (low, moderate, and high practice). A mean score of 58.85 and standard deviation of 12.02 used to classify the subjects into three groups with a score of 0 to 46 as low level, a score of 47 to 69 was classified as moderate level and a score of 70 to 80 was classified as high level.


Results and discussion 

Socio-demographic and general questions on the purchase of PCP
 
[bookmark: _Hlk127557552]From all socio-demographic characteristics parameters, only the gender and race of the respondents were chosen to be analyzed since the age of the respondents is almost the same aged between 19-25 years. For gender distribution, out of 276 respondents, most of the students are female that are 182 respondents, which represents 66% of the total respondents. While there are only 34 % of males participated in the survey which equates to 94 respondents. For the race distribution, the majority of the respondents were Malay (66.0%). There were only 18.0% of the respondents Chinese and the remaining were Indian (7.0%) and other races (9.0%) respectively. The respondents had been asked six questions. Descriptive statistics were done to get the frequency and percentage of respondents’ chosen answers. Regarding the questions about hearing about the terms of green purchasing, 100% of students heard about that. On the components of how often they use PCP question, 84.1% of students chose they always use PCP, followed by sometimes (14.8%), seldom (1.1%), and none of the students ever use PCP.  For the third question, they were asked about the type of PCP that they use. The frequency of student’s preference for PCP showed was sunscreen (74.7%), followed by hair dye (14.1%), deodorants (81.9%), powder (60.6%), shampoo (98.9%), nail polish (15.5%), shower gel (93.1%), makeup (56%), hair gel (22%), perfumes (82.3%) and hand sanitizer (94.2%). Moreover, 23.5% of students spend less than RM 50 on PCP and 46.6 % of students spend between RM50 – RM100 a month, followed by 18.1% of students who spend between RM100 – RM200 and the rest of 11.9% spend between RM100 – RM200. Besides, regarding their preference when buying PCP, the majority of the students prefer the ingredients (244-88.1%), followed by the availability of the products (166-59.9%). Another preference is the cheaper price (157-56.7%), and environmental packaging (100-36.1%). Meanwhile, only 84.1% of students agreed that PCP can cause a problem.

Knowledge of green purchase of PCP
 
As for the level of knowledge, 132 students had a good level of knowledge (48.0%),104 students had moderate level knowledge (38.0%) and 38 students had poor knowledge (14.0%). Figure 1 shows the level of knowledge on the green purchase of PCP. 


[image: ]
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Figure 1. Level of knowledge on green purchase of PCP

This result for this study is in line with a study done by Ahmad et al. (2011) showing that the low level of knowledge of respondents on air pollution and noise shows that the public's attitude towards the environment is relatively low. The findings of this study are similar to previous research conducted among UKM students showing that there is a high level of knowledge, awareness, and attitude followed by a moderate level of environmental practice (Hassan et al., 2011). This study proves that most respondents show appropriate knowledge and are already concerned about environmental issues regarding PCP. Many sources of information related to the environment are readily available. They might know or read about the eco-label PCP, and the information on the packaging reaches the level that catches their attention to what is inside the PCP (Shahnaei, 2012). When this information about PCP is available, it usually turns into knowledge for the consumers (Kaufmann et al., 2012). A previous study proved environmental knowledge and environmental concerns increase customers' green purchase intentions directly green purchase behavior on personal care products in Indonesia (Syadzwina & Astuti, 2021). As recommended by Aman et al. (2012), environmental knowledge does significantly influence students’ behavior on green PCP. Their level of environmental care positively influences a higher level of knowledge and concern toward the environment, and this attitude can lead to their green purchase intentions.

Practice on green purchase of PCP

For the practice level category, a total of 201 students had moderate levels of practice (73.0%). For the higher level, 44 students had high practice (16.0%) while 30 students had poor practice (11.0%). Figure 2 shows the level of practice on the green purchase of PCP. 

[image: ]
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 Figure 2. Level of practice on green purchase of PCP

Almost half of the total respondents scored a moderate level for the PCP green purchasing practices level. Zurina and Norjan (2003) showed similar findings, stating that environmental awareness among university students is at a high level, but the practice of environmental sustainability is still at a moderate level. Despite the fact that students have a good level of environmental care, they still lack the practice of preserving the environment (Hadi et al., 2003). This is because most students tend not to purchase the environmentally PCP because the price is higher. They think that other commercial products are cheaper and readily available. D’souza et al. (2006) also stated that if green products are more expensive, consumers are less likely to buy them. A study conducted by Mohamad (2014) also stated students’ involvement and practices in environmental-related activities are moderate as young people do not participate in environmental protection even though they understand the need for environmental conservation.

Association between socio-demographic with student’s knowledge and practice

The association between gender with students’ knowledge and practice were analyzed by using the Chi-square test (Table 2 & 3). There was a relationship between gender and student knowledge and practice on the green purchase of PCP because the p-value is less than 0.05.
[bookmark: _Hlk103075356]

[bookmark: _Hlk104452647][bookmark: _Hlk103074912][bookmark: _Hlk103075738]Table 2. The association between gender with student knowledge (n=276)

	Variables
	Knowledge level
	
	p-value

	Gender
	Low
	Moderate
	High
	
	

	Male
	4
	34
	56
	
	

	Female
	34
	73
	75
	
	0.001*


* p is significant when <0.05


Table 3. The association between gender with student practice (n=276)

	Variables
	Practice level
	
	p-value

	Gender
	Low
	Moderate
	High
	
	

	Male
	18
	60
	16
	
	

	Female
	12
	143
	25
	
	0.004*


* p is significant when <0.05

There was an association between gender and the knowledge level of the green purchase of PCP among respondents. A previous study by Hariharan & Suresh (2016) stated that there was a gender influence on the purchase of green PCP. As for the gender category, women show they are easier to adapt to purchasing products eco-labeled than males (Thogersen et al., 2010). Tikka et al. (2000) also stated that females express more positive attitudes toward the environment than males. Thus, it shows that gender has an association with the knowledge of the green purchase of PCP as women are more likely to use organic products. Besides, one of the previous studies by Bryunina and Khodadad (2011) showed that respondents with higher educational levels also tend to concern more and have higher knowledge levels on green purchasing. However, the information on the level of education was not included in the questionnaire of this study because the respondents have the same level of education.

Association between knowledge and practice on green purchase of PCP

About 85(30.8%) students had high knowledge and moderate practice during green purchase on PCP. Meanwhile, only 25(9.0%) of students had a high level of knowledge and a high level of practice. The Chi-square test obtained was 17.260 and the p-value was 0.001. Therefore, there was an association between knowledge and practice in the green purchase of PCP. Table 4 below shows the association between knowledge with the practice of green purchase of PCP. 

Table 4. The association between knowledge with student practice (n=276)

	
	Practice level, N (%)
	
	p-value

	Knowledge
	Low
	Moderate
	High
	
	

	Low
	3
	34
	1
	
	

	Moderate
	5
	84
	17
	
	

	High
	22
	85
	25
	17.260
	0.001*


* p is significant when <0.05

Bokhari et al. (2012) show that consumers with high knowledge of environmental interests will be more likely to practice environmentally friendly purchases. This is supported by a study in Vietnam showed consumers with higher levels of green cosmetics knowledge are directly associated with higher levels of purchase intention (Limbu et al., 2022). However, this study showed different results. Similar to studies by Srinivasan et al. (2019) on knowledge and practice in assessing professional students on plastic knowledge and practice at Annamalai University, Tamil Nadu which shows there is a significant relationship between knowledge and environmentally friendly purchasing practices. This is supported by Bakar et al. (2013) study among students at UPM, finding that there was a significant relationship between the level of awareness of green environmental behavior, although relatively weak. This shows that, although students have a high level of environmental knowledge, they do not always adopt an environmentally friendly lifestyle in their daily lives. Although knowledge of health behaviors is very useful in preserving the environment, it does not indicate that this younger generation was following it thoroughly (Wang et al., 2014).

[bookmark: _Hlk103076086]Recommendation on green purchase of PCP

It shows that 54.0% of the respondents suggest increasing awareness among the community through education to improve the green purchase of PCP. Respondents suggest environmental education should be taught in schools (27.1%) and only 18.8% of the respondents suggest purchasing environmentally friendly products. Figure 3 shows the recommendation of the respondents regarding the green purchase of PCP. 

[image: ]

 Figure 3. Recommendation of respondents on the green purchase of PCP

Wahida et al. (2004), indicated that while community knowledge and understanding of the need to conserve the environment has improved, individual involvement in ecological preservation initiatives remains low. It proves that knowledge does lead to practices, but it has often forgotten shortly after it is acquired. Therefore, a high level of knowledge of students about environmental sustainability must be maintained to increase their environmental awareness and influence them in practicing environmentally friendly purchases, especially green PCP products. About 149 respondents suggested increasing awareness among the community to improve on green purchase of PCP. The community level of awareness and participation in environmental programs is vital to improving the green purchase of PCP. As suggested by Shen (2012), a community that perceives awareness shows more environmentally conscious and is willing to purchase eco-friendly products. This is also supported by previous research, which reveals that having alone awareness does not always equate to pro-environmental behavior (Kollmus & Agyeman, 2002; Steg et al., 2014).  Thus, the concept of sustainable development emphasizes environmental well-being needs to be improved through community participation.


Conclusion 

[bookmark: _Hlk104465960][bookmark: _Hlk104465894]In conclusion, this study showed that undergraduate students have a high level of knowledge about the purchase of green Personal Care Products (PCP). This shows that the younger generation in Malaysia already has a high awareness of the importance of green purchases as part of a strategy to maintain environmental sustainability. However, based on this study, the level of green buying practices is moderate. This issue must be addressed as soon as possible because it shows that youth are only aware of the importance of choosing green products, but they still continue to buy conventional products, which may have a negative impact on the environment. The Ministry of Higher Education (MOHE) and Universiti Putra Malaysia need to strengthen environmental education in universities to create more awareness of environmental protection and conservation. In applying good practices to achieve sustainable goal development, it must be supported by consumers having a good knowledge of sustainable products. The study also shows that marketers have the greatest influence on the personal care products (PCP) market. Marketers can emphasize more green purchases on social media, especially to potential customers such as university students. The intention to buy green goods will increase among consumers and they will change habits by creating a good attitude toward preserving the environment.
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